
FRAME TYPE DETECTION AND FRAME SIZE DETECTION 

METHODS AND APPARATUSES FOR VIDEO STREAM 

TECHNICAL FIELD 

[0001] Embodiments of the present invention relate to multimedia technologies, and in 

5 particular to frame type detection and frame size detection methods and apparatuses for a video 

stream. 

BACKGROUND 

[0002] With the rapid development of network media, services such as video on demand, web 

TV, and video telephone have already become major services of broadband networks and wireless 

10 networks, which require an operator to monitor the quality of service of transmitted videos and take 

timely corresponding measures to perform adjustment to ensure experience demands on media 

services of a user. Network video quality assessment is an essential technology in network video 

applications. 

[0003] According to how much an original reference video is needed, an objective video quality 
15 assessment method usually may be classified into three types: full reference, partial reference, and 

zero reference objective video quality assessments. Due to the limit of channel bandwidth, a video 

receiving end is usually not able to obtain a desired original reference video sequence, and therefore 

it is necessary to use the zero reference video quality assessment method to assess a video stream 

transmitted in a network. 

20 [0004] In an existing zero reference video quality assessment method based on a frame type 
parameter, a type of a video frame needs to be detected first. However, a complete and effective 

frame type detection method is not available in the prior art. 
[0005J Furthermore, an existing frame size detection method is only applicable to a frame 

without no packet loss, and an effective solution of detecting a size of a frame with a packet loss is 

25 not available. 
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SUMMARY 

[0006] Embodiments of the present invention provide a frame type detection method and 

apparatus for a video stream, so as to provide a complete and effective frame type detection method. 

[0007] A first aspect of the present invention provides a frame type detection method for a 

5 video stream, including: 

obtaining a size of a current video frame, where the current frame is located after a first 

video frame of the video stream; 
obtaining a change feature value of the current video frame according to the size of the 

current video frame and a size of a previous first video frame adjacent to the current video frame; 

10 obtaining an I-frame threshold of the current video frame according to a video frame rate 

and a location of the current video frame; and 
determining whether the previous first video frame is an I-frame according to the change 

feature value of the current video frame, a change feature value of the previous first video frame, 

the I-frame threshold of the current video frame, the size of the current video frame, the size of the 

15 previous first video frame, and a size of a previous second video frame adjacent to the previous first 

video frame. 
[0008] A second aspect of the present invention provides a frame type detection apparatus for a 

video stream, including: 
a frame size obtaining module, configured to obtain a size of a current video frame, 

20 where the current video frame is located after the first video frame of the video stream; 
a feature extracting module, configured to obtain a change feature value of the current 

video frame according to the size of the current video frame and a size of a previous first video 

frame adjacent to the current video frame; 

a threshold obtaining module, configured to obtain an I-frame threshold of the current 

25 video frame according to a video frame rate and a location of the current video frame; and 

a type determining module, configured to determine whether the previous first video 

frame is an I frame according to the change feature value of the current video frame, a change 

feature value of the previous first video frame, the I-frame threshold of the current video frame, the 

size of the current video frame, the size of the previous first video frame, and a size of a previous 

30 second video frame adjacent to the previous first video frame. 
[0009] A third aspect of the present invention provides a frame type detection method for a 

video stream, including: 
obtaining a size of a current video frame, where the current video frame is located after 

the first video frame of the video stream; 
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obtaining a change feature value of the current video frame according to the size of the 

current video frame and sizes of at least two previous video frames; 

obtaining an I-frame threshold of the current video frame according to a video frame rate 

and a location of the current video frame; and 

5 determining, according to the change feature value of the current video frame, a change 

feature value of a previous first video frame adjacent to the current video frame, the I-frame 

threshold of the current video frame, the size of the current video frame, and the sizes of the at least 

two previous video frames, whether the previous first video frame is an I frame. 

[0010] A fourth aspect of the present invention provides a frame type detection apparatus for a 
10 video stream, includings: 

a frame size obtaining module, configured to obtain a size of a current video frame, 

where the current video frame is located after the first video frame of the video stream; 

a feature extracting module, configured to obtain a change feature value of the current 
video frame according to the size of the current video frame and sizes of at least two previous video 

15 frames; 

a threshold obtaining module, configured to obtain an I-frame threshold of the current 

video frame according to a video frame rate and a location of the current video frame; and 

a type determining module, configured to determine, according to the change feature 

value of the current video frame, a change feature value of a previous first video frame adjacent to 

20 the current video frame, the I-frame threshold of the current video frame, the size of the current 

video frame, and the sizes of the at least two previous video frames, whether the previous first video 

frame is an I frame. 

[0011] One of the several technical solutions in the foregoing has at least the following 

beneficial effects or advantages: 

25 [0012] In the embodiments of the present invention, a change feature value of a current video 

frame is obtained according to sizes of the current video frame and a previous first video frame 

adjacent to the current video frame, an I-frame threshold of the current video frame is obtained 

according to a video frame rate and a location of the current video frame, and it is determined 

whether the previous first video frame is an I frame according to the change feature value of the 

30 current video frame and a change feature value of the previous first video frame, the I-frame 
threshold of the current video frame, and the size of the current video frame, the size of the previous 

first video frame, and a size of a previous second video frame. This provides a complete and 
effective frame type detection method, and only one video frame before the previous first video 

frame is considered, that is, the previous second video frame, during detection of a frame type of the 
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previous first video frame. This solves problems of high complexity and long delay due to 

calculation based on a plurality of previous video frames in existing video frame type detection, and 

impact of a video frame rate is fully considered, making a result of the detection more accurate. 
[0013] Embodiments of the present invention further provide a frame size detection method, so 

5 as to provide an effective solution of detecting a size of a frame with a packet loss. 

[0014] A fifth aspect of the present invention provides a frame size detection method, including: 

if it is determined that a packet loss occurs between two received RTP packets, obtaining 

a payload of each received RTP packet, and estimating a payload of each lost RTP packet according 

to the payload of each received RTP packet; 

10 obtaining the total number V lostPackets of lost RTP packets between the two RTP 

packets according to the sequence numbers of the two RTP packets; 

estimating the number of lost RTP packets in each frame with a packet loss according to 

the total number V lostPackets of lost RTP packets, and timestamps and marker bits of the two RTP 
packets; and 

15 obtaining a size of each frame with the packet loss according to the number of lost RTP 

packets in each frame with the packet loss and a payload of each lost RTP packet. 

[0015] A sixth aspect of the present invention provides a frame size detection apparatus, 

including: 

a payload estimating module, configured to: if it is determined that a packet loss occurs 

20 between two received RTP packets, obtain a payload of each received RTP packet, estimate a 

payload of each lost RTP packet according to the payload of each received RTP packet; 

a total loss number obtaining module, configured to obtain the total number 

V_lostPackets of lost RTP packets between the two RTP packets according to the sequence numbers 
of the two RTP packets; 

25 an each loss number estimating module, configured to estimate the number of lost RTP 

packets in each frame with a packet loss according to the total number of lost RTP packets 

VJostPackets, and timestamps and marker bits of the two RTP packets; and 
a frame size detecting module, configured to obtain a size of each frame with the packet 

loss according to the number of lost RTP packets in each frame with the packet loss and a payload 
30 of each lost RTP packet. 

[0016] One of the several technical solutions in the foregoing has at least the following 

beneficial effects or advantages: 

[0017] In the embodiments of the present invention, if it is determined that a packet loss occurs 
between two received RTP packets, a payload of each lost RTP packet is estimated according to a 
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payload of each received RTP packet, the total number of lost RTP packets between the two RTP 

packets is obtained according to sequence numbers of the two RTP packets, and then the number of 

lost RTP packets in each frame with a packet loss is estimated according to the total number 

V lostPackets of lost RTP packets, and timestamps and marker bits of the two RTP packets, so that 

5 a size of each frame with the packet loss is obtained according to the number of lost RTP packets in 

each frame with the packet loss and the payload of each lost RTP packet. This provides an effective 

solution of detecting a size of a frame with a packet loss. 

BRIEF DESCRIPTION OF DRAWINGS 

[0018] To describe the technical solutions according to the embodiments of the present 

10 invention or in the prior art more clearly, the accompanying drawings for describing the 

embodiments or the prior art are introduced briefly in the following. Apparently, the accompanying 

drawings in the following description are only some embodiments of the present invention, and 

persons of ordinary skill in the art can derive other drawings from the accompanying drawings 

without creative efforts. 
15 [0019] FIG. 1 is a schematic flow chart of a frame type detection method for a video stream 

according to an embodiment of the present invention; 
[0020] FIG. 2A to 21 are schematic diagrams of Examples 1 to 9 of packet loss according to an 

embodiment of the present invention; 
[0021] FIG 3 is a schematic flow chart of another frame type detection method for a video 

20 stream according to an embodiment of the present invention; 
[0022] FIG. 4 is a schematic flow chart of a frame size detection method according to an 

embodiment of the present invention; 
[0023] FIG. 5 is a schematic structural diagram of a frame type detection apparatus for a video 

stream according to an embodiment of the present invention; 
25 [0024] FIG. 6 is a schematic structural diagram of another frame type detection apparatus for a 

video stream according to an embodiment of the present invention; 
[0025J FIG. 7 is a schematic structural diagram of a frame size detection apparatus according to 

an embodiment of the present invention; 
[00261 FIG 8 is a schematic structural diagram of another frame type detection apparatus for a 

30 video stream according to an embodiment of the present invention; 
[0027] FIG. 9 is a schematic structural diagram of yet another frame type detection apparatus 

for a video stream according to an embodiment of the present invention; and 
[0028] FIG. 10 is a schematic structural diagram of another frame size detection apparatus 
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according to an embodiment of the present invention. 

DESCRIPTION OF EMBODIMENTS 

[0029] To make the objectives, technical solutions, and advantages of the embodiments of the 

present invention clearer, the following clearly and completely describes the technical solutions in 
5 the embodiments of the present invention with reference to the accompanying drawings in the 

embodiments of the present invention. Apparently, the described embodiments are merely a part 
rather than all of the embodiments of the present invention. 

[0030] FIG. 1 is a schematic flow chart of a frame type detection method for a video stream 

provided by an embodiment of the present invention. As shown in FIG. 1, the method includes: 

10 [0031] 101. Obtain a size of a current video frame, where the current video frame is located 

after the first video frame of the video stream. 

]0032] For example, a frame type detection apparatus for a video stream provided by this 

embodiment of the present invention determines a size of a current video frame. The video frame 
type detection apparatus may be disposed in a network device or test device. Specifically, the video 

15 frame type detection apparatus receives a video stream. The video stream may be transmitted by 

using the User Datagram Protocol (User Datagram Protocol, UDP for short) or the Transport 

Control Protocol (Transport Control Protocol, TCP for short) protocol, or may be further transmitted 

by using other transfer protocols such as the Real-time Transport Protocol (Real-time Transport 

Protocol, RTP for short), the Transport Stream (Transport Stream, TS for short), and the Hypertext 

20 Transfer Protocol (Hypertext Transfer Protocol, HTTP for short). The following description uses an 

example in which a video stream is transmitted by using the RTP transport protocol. When a video 

stream is transmitted by using the RTP, each video frame in the video stream includes at least one 

RTP packet. FIG 1 is a schematic diagram of a format of an RTP packet. As shown in FIG. 1, the 

RTP packet is formed by an RTP packet header layer and an RTP payload. The RTP packet header 

25 layer includes, for example, a marker (marker) bit, a timestamp, a sequence number, and the like. 

[0033J RTP packets in consecutive video frames have incremental sequence numbers, a value of 
a sequence number ranges from 0 to 65535 (including 65535), and the increment continues from 0 

again every time when the sequence number exceeds 65535. Therefore, whether a packet loss 
occurs and the number of lost RTP packets may be determined by using sequence numbers of 

30 received RTP packets. For sequence numbers of two consecutively received RTP packets, if the 

sequence number of the latter is greater than that of the former, the total number V lostPackets of 

lost RTP packets between the two consecutively received RTP packets may be calculated by using 
Formula (1): 
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V lostPackets = the sequence number of the latter - the sequence number of the former 
-1(1) 

[0034] If the sequence number of the latter is greater than that of the former by 1, V lostPackets 

= 0, and a packet loss does not occur. 

5 [0035J For the sequence numbers of the two consecutively received RTP packets, if the 

sequence number of the latter is not greater than that of the former, the total number V lostPackets 

of lost RTP packets between the two consecutively received RTP packets may be calculated by 
using Formula (2): 

V lostPackets = the sequence number of the latter + 65536 - the sequence number of the 
10 former - 1 (2) 

[0036J If the sequence number of the latter is smaller than that of the former by 65535, and 
timestamps are the same, V lostPackets = 0, and a packet loss does not occur. 

[0037] Furthermore, in consecutively received RTP packets, the received RTP packets are 

classified into different video video frames by using a marker bit and/or a timestamp of an RTP 

15 packet header. In a same video frame, a marker bit of the last RTP packet header of the video frame 

is 1, and marker bits of the other RTP packets are 0. In addition, all the RTP packet headers of the 

video frame have the same timestamp, which is different from the timestamp of an adjacent video 

frame. Furthermore, when it is determined that a packet loss occurs between the consecutively 

received RTP packets, it may be further determined according to the timestamps in the RTP packet 

20 headers whether a video frame loss occurs between the consecutively received RTP packets, that is, 

all RTP packets in one video frame are lost, and the number V_lostFrames of lost video frames may 

be calculated by using the following Formula (3): 

r/ , _ (V TS-V TS. ,)• video Frame Rate V los(Frames = ——{ =—— 1 (3) 
VCR ' 

where V_TSt is a timestamp of the latter RTP packet in the two consecutively received 

25 RTP packets, V_TSt.i is a timestamp of the former RTP, videoFrameRate is a video frame rate of a 

current video stream, and V CR is a clock rate (Clock Rate) of an RTP packet. 

[0038] If the video stream is H.264, a value of V_CR must be 90000. If the video stream is 

MPEG4, a recommended value of V CR is 90000. Furthermore, the value may also be obtained by 

using the following two methods: 

30 [0039] (1) If there is the Session Description Protocol (Session Description Protocol, SDP for 

short), the value may be obtained from the SDP. 
[0040] (2) If there is no SDP, and videoFrameRate is known, the value is obtained by using 

Formula (4): 
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V CR = videoFrameRate • V TSm (4) 

[0041] Furthermore, videoFrameRate is known information or is read from a preset location. 

The preset location includes a preset file or a preset storage location. videoFrameRate may also be 

calculated by using a difference value between timestamps of RTP packet headers of two 

5 consecutively received video frames. A case in which one entire video frame is lost must not occur 

between the two consecutively received video frames, that is, videoFrameRate is obtained by using 

Formula (5): 

• n V CR videoFrame Rate = —= (5) 
VTSm v 7 

where V_TSm is the difference value between the timestamps of RTP packet headers of 

10 the two consecutive video frames. 

[0042] Based on the foregoing method of determining whether an RTP packet is lost and 

whether a video frame is lost, it may be determined whether a packet loss occurs in a current video 

frame and whether the entire current video frame is lost. 

[00431 If it is determined that the packet loss does not occur in the current video frame, that is, 

15 all RTP packets in the current video frame are received, a payload of each RTP packet in the 

received current video frame is determined. The payload of each RTP packet in the current video 

frame is accumulated to obtain a size of the current video frame. 

[0044] Specifically, as shown in FIG. 1, a payload of an RTP packet = a size of the RTP packet -

a size of an RTP packet header layer, where the size of the RTP packet may be obtained from 

20 information about an upper layer protocol for encapsulating the RTP packet, and the size of the RTP 

packet header layer may be determined by receiving the RTP packet and then parsing the packet 

header layer. 

[0045] If it is determined that the packet loss occurs in the current video frame and the entire 

frame is not lost, the payload of each received RTP packet in the current video frame is obtained, 

25 and the payload of each received RTP packet in the current video frame is accumulated to obtain a 

total size of the received RTP packets in the current video frame. 

[0046] According to a previous adjacent RTP packet and a next adjacent RTP packet, among all 

received RTP packets, of a lost RTP packet in the current video frame, a payload of each lost RTP 

packet and the number of lost RTP packets in the current video frame are estimated, and a total size 

30 of the lost RTP packets in the current video frame is obtained according to the payload of each lost 

RTP packet and the number of lost RTP packets in the current video frame. 

10047] The total size of the received RTP packets and the total size of the lost RTP packets in 

the current video frame are added to obtain the size of the current video frame. 
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[0048] Each lost RTP packet may be a lost RTP packet between the received previous adjacent 

RTP packet and next adjacent RTP packet. 
[0049] Specifically, the payload V lostBytes of each lost RTP packet may be estimated 

according to an average value of a payload packet of the previous adjacent RTP and a payload of 

5 the next adjacent RTP packet by referring to Formula (6): 

V lostByt - ̂ ~rece^ve^ytesi + V_receivedBytest+1 ^ 

where V_receivedBytes: is the payload of the next adjacent RTP packet of the lost RTP 

packet in the received RTP packets, and V_receivedBytes^x is the payload of the previous adjacent 

RTP packet of the lost RTP packet in the received RTP packets. If consecutive packets are lost, that 
10 is, the number of consecutively lost RTP packets is greater than 1, it is estimated that the payload 

V lostBytes of each lost RTP packet is equal. For example, if RTP packets whose sequence 
numbers are respectively 3 and 5 are consecutively received, it is determined that an RTP packet 

whose sequence number is 4 is lost, and it is estimated according to the foregoing formula that a 

payload of the RTP packet whose sequence number is 4 is an average value of payloads of the RTP 

15 packets whose sequence numbers are respectively 3 and 5. For another example, if RTP packets 

whose sequence numbers are respectively 3 and 7 are consecutively received, it is determined that 

RTP packets whose sequence numbers are respectively 4, 5, and 6 are lost, and it is estimated 

according to the foregoing formula that a payload of each of the RTP packets whose sequence 
numbers are 4, 5, 6 is an average value of payloads of the RTP packets whose sequence numbers are 

20 3 and 7. 
[0050] In addition, the payload of each lost RTP packet may further be estimated according to 

an average value of payloads of a plurality of RTP packets received before the lost RTP packet, for 

example, an average value of payloads of all RTP packets received before the lost RTP packet, or an 

average value of payloads of RTP packets received inside a sliding window before the lost RTP 
25 packet. 

[0051J Furthermore, there are the following five cases in which a packet loss occurs in a current 

video frame but an entire frame is not lost. 

[0052] First case: It is determined according to sequence numbers of two consecutively received 
RTP packets that a packet loss occurs between the two RTP packets and it is determined according 

30 to timestamps of the two RTP packets that both the RTP packets belong to a current video frame, 

that is, it is determined according to timestamps of the former adjacent RTP packet and the latter 

adjacent RTP packet that the former adjacent RTP packet and the latter adjacent RTP packet both 
belong to the current video frame. In this case, all lost RTP packets between the two RTP packets 



are allocated to the current video frame. Specifically, according to Formula (1) or (2), the total 

number V lostPackets of lost RTP packets between the two RTP packets is determined, and it is 

determined that the number of lost RTP packets in the current video frame equals V lostPackets. 
[0053] An example of the first case, that is, Packet Loss Example 1, is provided in the following. 

5 FIG. 2A is a schematic diagram of Packet Loss Example 1 according to an embodiment of the 
present invention. As shown in FIG. 2A, an RTP packet whose sequence number (V SN) is 5 is lost, 

RTP packets whose sequence numbers are 4 and 6 are consecutively received RTP packets, and the 

total number of lost RTP packets is 1. The number of lost RTP packets (V lostPt frame) allocated 

to the current video frame (t frame) is 1. 
10 [0054] Second case: It is determined according to sequence numbers of two consecutively 

received RTP packets that a packet loss occurs between the two RTP packets, it is determined 

according to timestamps of the two RTP packets that the former RTP packet belongs to a previous 

first video frame of a current video frame and the latter RTP packet belongs to the current video 

frame, and it is determined according to a marker bit of the former RTP packet that the former RTP 

15 packet is the last RTP packet in the previous first video frame, that is, it is determined according to 

timestamps and marker bits of the former adjacent RTP packet and the latter adjacent RTP packet 
that the former adjacent RTP packet belongs to the previous first video frame and latter adjacent 

RTP packet belongs to the current video frame, and the former adjacent RTP packet is the last RTP 

packet in the previous first video frame. In this case, all lost RTP packets between the two RTP 

20 packets are allocated to the current video frame. Specifically, according to Formula (1) or (2), the 

total number V lostPackets of lost RTP packets between the two RTP packets is obtained, and it is 

determined that the number of lost RTP packets in the current video frame equals VlostPackets. 

[0055] An example of the second case, that is, Packet Loss Example 2, is provided in the 

following. FIG. 2B is a schematic diagram of Packet Loss Example 2 according to an embodiment 

25 of the present invention. As shown in FIG. 2B, an RTP packet whose sequence number (V_SN) is 3 

is lost, RTP packets whose sequence numbers are 2 and 4 are consecutively received RTP packets, 

an RTP packet whose sequence number is 2 is the last received RTP packet in the previous first 

video frame (t-l_frame) and a marker bit (VMB) is 1, the RTP packet whose sequence number is 4 

is the first received RTP packet in the current video frame (tjframe), and the total number of lost 

30 RTP packets is 1. The number of lost RTP packets (V_lostPt_frame) allocated to the current video 

frame is 1. 
[0056] Third case: It is determined according to sequence numbers of two consecutively 

received RTP packets that a packet loss occurs between the two RTP packets, it is determined 

according to timestamps of the two RTP packets that the former RTP packet belongs to a current 
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video frame and the latter RTP packet belongs to a next adjacent video frame of the current video 

frame, and it is determined according to a marker bit of the former RTP packet that the former RTP 

packet is not the last RTP packet in the current video frame, that is, it is determined according to 

timestamps and marker bits of the former adjacent RTP packet and the latter adjacent RTP packet 

5 that the former adjacent RTP packet belongs to the current video frame and the latter adjacent RTP 

packet belongs to the next adjacent video frame of the current video frame and the former adjacent 

RTP packet is not the last RTP packet in the current video frame. In this case, the total number 

V lostPackets of lost RTP packets between the two consecutively received RTP packets is first 
obtained according to Formula (1) or (2), the VJostPackets RTP packets are evenly allocated to the 

10 current video frame and a next video frame, and then the rest lost RTP packets after the even 
allocation are allocated to the current video frame, that is, the number of lost RTP packets in the 

current video frame is int(V_lostPackets/2) + V_lostPackets%2, where int represents rounding, % 

represents a modulus operation, that is, %2 represents the remainder of division by 2. 

[0057] Three examples of the third case, that is, Packet Loss Examples 3, 4, and 5, are provided 

15 in the following. FIG 2C to FIG 2E are respectively schematic diagrams of Packet Loss Examples 

3, 4, and 5 according to embodiments of the present invention. 

[0058] As shown in FIG. 2C, in Packet Loss Example 3, an RTP packet whose sequence number 

is 5 is lost, RTP packets whose sequence numbers are 4 and 6 are consecutively received RTP 

packets, the RTP packet whose sequence number is 4 is the last received RTP packet in a current 

20 video frame (t_frame) and a marker bit (V_MB) is not 1, and the RTP packet whose sequence 

number is 6 is the first received RTP packet in a next adjacent video frame (t+1 frame) of the 
current video frame, the total number of lost RTP packets V lostPackets is 1. Therefore, the number 

of lost RTP packets allocated to the current video frame (V_lostP_t frame) is int(l/2) + 1%2 = 1, 

and the number of lost RTP packets allocated to the next video frame (V_lostP_t + l_frame) is 
25 int(l/2) = 0. 

[0059] As shown in FIG. 2D, Packet Loss Example 4: RTP packets whose sequence numbers 

(V_SN) are 5 and 6 are lost, RTP packets whose sequence numbers are 4 and 7 are consecutively 

received RTP packets, the RTP packet whose sequence number is 4 is the last received RTP packet 

in a current video frame (t frame) and a marker bit (VMB) is not 1, the RTP packet whose 
30 sequence number is 7 is the first received RTP packet in a next adjacent video frame (t+1 jframe) of 

the current video frame, and the total number of lost RTP packets V lostPackets is 2. Therefore, the 

number (V lostP t frame) of lost RTP packets allocated to the current video frame (tframe) is 

int(2/2) + 2%2 = 1, and the number (VlostPt + 1 frame) of lost RTP packets allocated to the next 

video frame (t+1 frame) is int(2/2) = 1. 
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[0060] As shown in FIG. 2E, Packet Loss Example 5: RTP packets whose sequence numbers 

(V_SN) are 4, 5, and 6 are lost, RTP packets whose sequence numbers are 3 and 7 are consecutively 

received RTP packets, the RTP packet whose sequence number is 3 is the last received RTP packet 

in a current video frame (tjrame) and a marker bit (VMB) is not 1, the RTP packet whose 

5 sequence number is 7 is the first received RTP packet in a next adjacent video frame (t+1 frame) of 

the current video frame, and the total number V lostPackets of lost RTP packets is 3. Therefore, the 

number (V_lostP_t_frame) of lost RTP packets allocated to the current video frame is int(3/2) + 
3%2 = 2, and the number (V lostP t + 1 frame) of lost RTP packets allocated to the next video 

frame is int(3/2) = 1. 

10 [0061] Fourth case: It is determined according to sequence numbers of two consecutively 

received RTP packets that a packet loss occurs between the two RTP packets, it is determined 

according to timestamps of the two RTP packets that a video frame to which the former RTP packet 
belongs and a current video frame are nonconsecutive, and the latter RTP packet belongs to the 

current video frame, and it is determined according to a marker bit of the former RTP packet that 

15 the former RTP packet is the last RTP packet in the video frame to which the former RTP packet 

belongs, that is, it is determined according to timestamps and marker bits of the former adjacent 
RTP packet and the latter adjacent RTP packet that the video frame to which the former adjacent 

RTP packet belongs and the current video frame are nonconsecutive, the latter adjacent RTP packet 
belongs to the current video frame, and the former adjacent RTP packet is the last RTP packet in the 

20 video frame to which the former adjacent RTP packet belongs. That is, an entire video frame is lost 

between the two consecutively received RTP packets. In this case, the total number V lostPackets 

of lost RTP packets between the two RTP packets is first obtained according to Formula (1) or (2), 

the number of lost video frames VJostFrames is obtained according to Formula (3), the lost RTP 

packets are then evenly allocated to each lost video frame, and eventually the rest lost RTP packets 

25 after the even allocation is allocated to the current video frame, that is, the number of lost RTP 

packets in the current video frame is V_lostPackets%V_lostFrames. 

[0062] Two examples of the fourth case, that is, Packet Loss Examples 6 and 7, are provided in 

the following. FIG. 2F and FIG. 2G are respectively schematic diagrams of Packet Loss Examples 6 

and 7 according to an embodiment of the present invention. 
30 [0063] As shown in FIG 2F, in Packet Loss Example 6, RTP packets whose sequence numbers 

(V_SN) are 3, 4, 5, and 6 are lost, RTP packets whose sequence numbers are 2 and 7 are 

consecutively received RTP packets and have nonconsecutive timestamps, the RTP packet whose 
sequence number is 2 is the last received RTP packet in a received previous video frame (t-3 frame) 

and a marker bit (V MB) is 1, the RTP packet whose sequence number is 7 is the first received RTP 
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packet in a current video frame (t frame), and the total number V lostPackets of lost RTP packets is 

4. If the number VlostFrames of lost entire video frames obtained according to Formula (3) is 2, 

the number(V_lostP_lost_frame) of lost RTP packets allocated to each lost video frame, that is, 

either a previous second video frame (t-2 frame) or a previous first video frame (t-l_frame), is 
5 int(V_lostPackets/V_lostFrames) = int(4/2) = 2, and the number (VlostPtframe) of lost RTP 

packets allocated to the current video frame V lostPackets%V lostFrames = 4%2 = 0. It should be 

noted that because an entire frame is lost before the current video frame, the received previous 

video frame (t-3_frame) is not the actual previous video frame (t-1 frame). 

[0064] As shown in FIG. 2Q in Packet Loss Example 7: RTP packets whose sequence numbers 

10 (V_SN) are 3, 4, 5, 6, and 7 are lost, RTP packets whose sequence numbers are 2 and 8 are 

consecutively received RTP packets and have nonconsecutive timestamps, the RTP packet whose 
sequence number is 2 is the last received RTP packet in a received previous video frame (t-3 frame) 

and a marker bit (V MB) is 1, the RTP packet whose sequence number is 8 is the first received RTP 

packet in a current video frame (t frame), and the total number VJlostPackets of lost RTP packets is 

15 5. If the number V lostFrames of lost video frames obtained according to Formula (3) is 2, the 

number (V lostP lost frame) of lost RTP packets allocated to each lost video frames, that is, either 

a previous second video frame (t-2_frame) or a previous first video frame (t-1 frame), is 

int(VJostPackets/V_lostFrames) = int(5/2) = 2, and the number (VlostPtframe) of lost RTP 

packets allocated to the current video frame is V_lostPackets%V_lostFrames = 5%2 = 1. 

20 [0065] Fifth case: It is determined according to the sequence numbers of two consecutively 

received RTP packets that a packet loss occurs between the two RTP packets, it is determined 

according to timestamps of the two RTP packets that the former RTP packet belongs to a current 

video frame, a video frame to which the latter RTP packet belongs and the current video frame are 

nonconsecutive, and it is determined according to a marker bit of the former RTP packet that the 

25 former RTP packet is not the last RTP packet in the current video frame, that is, it is determined 

according to timestamps and marker bits of the former adjacent RTP packet and latter adjacent RTP 

packet that the former adjacent RTP packet belongs to the current video frame, the video frame to 

which the latter adjacent RTP packet belongs and the current video frame are nonconsecutive, and 

the former adjacent RTP packet is not the last RTP packet in the current video frame. In this case, 

30 the numberV lostFrames of lost video frames is first obtained according to Formula (3), one lost 
RTP packet is first allocated to the current video frame, and the rest lost RTP packets are evenly 

allocated to the lost video frames, the rest lost RTP packets after the even allocation are allocated to 
the video frame to which the latter RTP packet belongs, that is, the received next video frame, 

which is equivalent to that the number of lost RTP packets in the current video frame is 1. 
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[0066] Two examples of the fifth case, that is, Packet Loss Examples 8 and 9, are provided in 

the following. FIG. 2H and FIG. 21 are respectively schematic diagrams of Packet Loss Examples 8 

and 9 according to embodiments of the present invention. 

[0067] As shown in FIG. 2H, in Packet Loss Example 8, RTP packets whose sequence numbers 
5 (V SN) are 2, 3, 4, 5, and 6 are lost, RTP packets whose sequence numbers are 1 and 7 are 

consecutively received RTP packets and have nonconsecutive timestamps, the RTP packet whose 

sequence number is 1 is the last received RTP packet in the current video frame (t frame) and a 

marker bit (VJV1B) is not 1, the RTP packet whose sequence number is 7 is the first received RTP 

packet in a received next video frame (t+3 frame), and the total number V lostPackets of lost RTP 

10 packets is 5. If the number V lostFrames of lost video frames obtained according to Formula (3) is 

2, the number (VJostP t frame) of lost RTP packets allocated to the current video frame is 1, the 

number (VlostPlostframe) of lost RTP packets allocated to each lost video frame, that is, either a 

next adjacent video frame (t+1 frame) of the current video frame or a second next video frame 
(t+2_frame) adjacent to the next video frame, is int((V_lostPackets - l)/V_lostFrames) = int(4/2) = 

15 2, and the number (V lostP t + 3 frame) of lost RTP packets allocated to the received next video 
frame is (V lostPackets - 1)% V lostFrames = 4%2 = 0. It should be noted that because an entire 

frame is lost after the current video frame, the received next video frame (t+3_frame) is not the 

actual next video frame (t+1 frame) adjacent to the current video frame. 
[0068] As shown in FIG. 21, in Packet Loss Example, RTP packets whose sequence numbers 

20 (V_SN) are 2, 3, 4, 5, 6, and 7 are lost, RTP packets whose sequence numbers are 1 and 8 are 

consecutively received RTP packets and have nonconsecutive timestamps, the RTP packet whose 

sequence number is 1 is the last received RTP packet in a current video frame (t frame) and a 

marker bit (V MB) is not 1, the RTP packet whose sequence number is 8 is the first received RTP 

packet in a received next video frame (t+3_frame), and the total number V lostPackets of lost RTP 

25 packets is 6. If the numberVJostFrames of lost video frames obtained according to Formula (3) is 2, 

the number (V_lostP_tjframe) of lost RTP packets allocated to the current video frame is 1, the 

number (VJostP _Jost_frame) of lost RTP packets allocated to each lost entire video frame, that is, 

either a next video frame (t+1 frame) adjacent to the current video frame or a second next video 

frame (t+2_frame) adjacent to the next video frame, is int((V_lostPackets - 1 )/V_lostFrames) = 

30 int(5/2) = 2, and the number of lost RTP packets allocated to the received next video frame 
(V_lostP_t + 3_frame) is (VJostPackets - 1)% V_lostFrames = 5%2 = 1. 

[0069] In addition, referring to the foregoing fourth and fifth cases, if it is determined that the 

entire current video frame is lost, the payload of each lost RTP packet is estimated according to the 

previous adjacent RTP packet and the next adjacent RTP packet, in the current video frame, in all 
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the received RTP packets, and the number V lostFrames of lost entire video video frames between 

the video frame to which the previous adjacent RTP packet belongs and the video frame to which 

the next adjacent RTP packet belongs and the total number V lostPackets of lost RTP packets are 

obtained according to a video frame rate, a clock rate of an RTP packet, and timestamps and 

5 sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet. 
[0070] If it is determined according to the marker bit of the previous adjacent RTP packet that 

the previous adjacent RTP packet is the last RTP packet in the video frame to which the previous 
adjacent RTP packet belongs, it is determined that the number of RTP packets in the current video 

frame is int(V lostPackets/V lostFrames), and otherwise it is determined that the number of RTP 

10 packets in the current video frame is int((V_lostPackets - l)/V_lostFrames). 

[0071] The size of the current video frame is obtained according to the number of RTP packets 

in the current video frame and the payload of each lost RTP packet. 
]0072] Furthermore, a size of each video frame except the first video frame may further be 

obtained with reference to the foregoing method. 

15 [0073] 102. Obtain a change feature value of the current video frame according to the size of 

the current video frame and a size of a previous first video frame adjacent to the current video 
frame. 

[0074] Specifically, to lower the complexity of calculation, when only one video frame before, 
that is, a previous first video frame is considered, an absolute value of a difference value between 

20 the size of the current video frame and the size of the previous first video frame may be used as the 
change feature value of the current video frame. In this case, the change feature value is equivalent 

to a slope, which is represented by the formula as follows: 
VJFGt_frame = (abs)( t_frame_size - t-l_frame_size ) (7) 

where V FGt frame is the change feature value of the current video frame, t frame size 

25 is the size of the current video frame, t-l_frame size is the size of the previous first video frame, 

and abs represents the absolute value. 
[0075] Furthermore, the change feature value of each video frame except the first video frame, 

that is, a change feature value of the previous first video frame except the first video frame, may 

further be obtained with reference to the foregoing method. 

30 [0076J 103. Obtain an I-frame threshold of the current video frame according to a video frame 

rate and a location of the current video frame. 

[0077] Specifically, an I-frame threshold of the current video frame may be obtained according 
to a video frame rate and a distance between the current video frame and a previous closest I frame 
in 103. Here, the distance between the current video frame and the previous closest I frame is the 
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number of video frames between the current video frame and the previous closest I frame. In other 

words, the distance in this embodiment of the present invention is the number of video frames 
between one video frame and another video frame. For example, if the previous second video frame 

adjacent to the previous first video frame is a previous closest I frame, the distance between the 

5 current video frame and the previous closest I frame is 2. It should be noted that the I frame in this 

embodiment of the present invention refers to an intra-frame encoding frame. 
[0078] Furthermore, if the previous second video frame is the previous closest I frame, that is, 

the distance between the current video frame and the previous closest I frame is 2, it is determined 

that the I-frame threshold of the current video frame is a product of a size of the previous closest I 

10 frame and a first constant, where a value range of the first constant is (0,1], (0,1] represents that the 

value range is greater than zero and is less than or equal to 1. 

[0079] The first constant here may be a default fixed value, for example, 2/3, or may also be 

determined according to a video frame rate and a code rate. Specifically, the size of the current 
video frame may be used as the code rate, or an average value of the size of the current video frame 

15 and a size of at least one previous video frame may also be used as the code rate. Furthermore, a 

product of an average size of all detected I frames and the first constant may also be used as the 

I-frame threshold of the current video frame. 

[0080] If the previous second video frame is not the previous closest I frame, it is determined 

whether the distance between the current video frame and the previous closest I frame is greater 

20 than the video frame rate, if greater than, a product of an I-frame threshold of the previous first 

video frame and a first scale factor is determined as the I-frame threshold of the current video frame, 

and if not greater than, the product of the I-frame threshold of the previous first video frame and a 

second scale factor is determined as the I-frame threshold of the current video frame. A value range 

of the first scale factor and the second scale factor is (0,1], and the first scale factor is greater than 
25 the second scale factor. Correspondingly, the process is represented as follows by using an 

algorithm: 
IF (V_FDI < (int)videoFrameRate ) THEN 

V_IThresht frame = V_IThresht_i frame x ScaledF^actor2 

ELSE 

30 V_IThreshtjrame= V_JThresht-i frame x ScaledFactorX 

where V FDI is the distance between the current video frame and the previous closest I 
frame, videoFrameRate is the video frame rate of the video stream, V_IThresht fi-ame is the I-frame 

threshold of the current video frame, V_IThresht.i _frame is the I-frame threshold of the previous first 

video frame, ScaledFactorX is the first scale factor, and ScaledFactor2 is the second scale factor. 
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For example, ScaledFactorX is 0.995, and ScaledFactorl is 0.985. 

[0081] Furthermore, a scale factor when VFDI is excessively greater than videoFrameRate 

may further be set. For example, the scale factor when V FDI > 2 x videoFrameRate is set to 1, that 

is, V JThresht frame = VJThreshu frame. 
5 [0082] Alternatively, when V FDI is greater than videoFrameRate, V_IThresht rrame may be set 

to be not less than a threshold value, that is, V_IThresht frame = max(V_IThresht„i _frame x 

ScaledFactorX ,MIN_VALUE), where MIN_VALUE is a preset threshold value, for example, 500, 

or is a value obtained according to a code rate and a video frame rate, that is, may be adaptively 

adjusted. 

10 [0083] It should be noted that, if the current video frame is the second video frame of the video 

stream, the previous second video frame of the current video frame does not exist. This is the case 
in which the previous second video frame of the current video frame is not the previous closest I 

frame. 
[0084] Furthermore, if the previous second video frame of the current video frame is not the 

15 previous closest I frame, a result of multiplying the I-frame threshold of the previous first video 
frame by a constant related to the video frame rate may further be used as the I-frame threshold of 

the current video frame. 
[0085] Furthermore, the I-frame threshold of each video frame except the first video frame may 

further be obtained by referring to the foregoing method. 
20 [0086] 104. Determine whether the previous first video frame is an I frame according to the 

change feature value of the current video frame, a change feature value of the previous first video 

frame, the I-frame threshold of the current video frame, the size of the current video frame, the size 

of the previous first video frame, and a size of a previous second video frame adjacent to the 

previous first video frame. 
25 [0087] Specifically, if a ratio of the size of the previous first video frame to the size of the 

previous second video frame or a ratio of the size of the previous first video frame to the size of the 

current video frame is greater than a second constant, the change feature value of the current video 

frame is greater than the I-frame threshold of the current video frame, and the change feature value 

of the previous first video frame is greater than the I-frame threshold of the current video frame, it 

30 is determined that the previous first video frame is an I frame, and otherwise it is determined that 

the previous first video frame is not an I frame. 
[0088] The second constant may be a default fixed value, for example, 1.5. Optionally, the 
second constant is determined according to the code rate, the video frame rate and the location of 

the current video frame, that is, may be adaptively adjusted. 
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[0089] It should be noted that, if the current video frame is the second video frame of the video 

stream, that is, the previous first video frame is the first video frame, it is determined that the 

previous first video frame is an I frame. That is, the first video frame is an I frame by default. 

[0090] Furthermore, after it is determined that the previous first video frame is an I frame, the 

5 method may further include: 

calculating an average size of each I frame. 
J0091] Specifically, every time one I frame is detected, the average size of each I frame is 
updated. 

]0092] Furthermore, from the current video frame being the second video frame to the current 
10 video frame being the last video frame, the foregoing method is used to determine whether the 

previous first video frame of the current video frame is an I frame. Furthermore, if the current video 

frame is the last video frame of the video stream, the method further includes: 

if a ratio of the size of the current video frame to the average size of each I frame is 

greater than a third constant, determining that the current video frame is an I frame, and otherwise 

15 determining that the current video frame is not an I frame, where the third constant is greater than 0. 

[0093] Specifically, whether the current video frame is the last video frame may be determined 
by whether a subsequent video frame of the video stream is received, or may also be determined by 

using a video frame end indication. The third constant may be a default fixed value, for example, 
0.75, or optionally, may further be determined according to the code rate, the video frame rate, and 

20 the location of the current video frame, that is, may be adaptively adjusted. 

[0094] Furthermore, before 101, the method further includes: 

obtaining a size of the first video frame; 

determining that a change feature value of the first video frame is a product of the size of 
the first video frame and a fourth constant, where a value range of the fourth constant is (0,1]; and 

25 determining that an I-frame threshold of the first video frame equals the change feature 

value of the first video frame. 

[0095J Specifically, because the first video frame is determined by a receiving order, the 

received first video frame of the video stream is the first video frame; therefore, for the first video 

frame, a case in which the entire frame is lost does not exist, and a packet loss before the first RTP 

30 packet is received is usually not considered. Therefore, a size of the first video frame may be 

determined by referring to no packet loss and the first, third, and fifth cases of the packet loss in 101. 

The fourth constant may be, for example, 2/3. It should be further noted that the current video frame 
and the previous first video frame specifically refer to an order of two adjacent video frames and are 

not limited to a current video frame and a previous first video frame in an actual time order, and the 
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foregoing method is applicable to the obtaining of a change feature value, the obtaining of an 

I-frame threshold, and the determining of a frame type for any two adjacent video frames. In other 

words, related processing steps, that is, the obtaining of the change feature value, the obtaining of 

the I-frame threshold, and the determining of the frame type, may be started at a random time point 

5 for two adjacent video frames before the random time point or two adjacent video frames after the 

random time point or two adjacent video frames at the random time point. 

[0096] It should be noted that, this embodiment of the present invention is also applicable to 

scenarios in which a video stream is transmitted by using other IP protocols. 

[0097J In this embodiment of the present invention, a change feature value of a current video 

10 frame is obtained according to sizes of the current video frame and a previous first video frame, an 

I-frame threshold of the current video frame is obtained according to a video frame rate and a 

location of the current video frame, and it is determined whether the previous first video frame is an 

I frame according to the change feature value of the current video frame and a change feature value 
ofthe previous first video frame, the I-frame threshold of the current video frame, and the size of the 

15 current video frame, the size of the previous first video frame, and a size of a previous second video 

frame. This provides a complete and effective frame type detection method, and only one video 

frame before the previous first video frame is considered, that is, the previous second video frame, 

during detection of a frame type of the previous first video frame. This solves problems of high 

complexity and long delay due to calculating based on a plurality of previous video frames in 

20 existing video frame type detection, and impact of a video frame rate is fully considered, making a 

result of the detection more accurate. 

[0098] FIG. 3 is a schematic flow chart of another frame type detection method for a video 

stream provided by an embodiment of the present invention. As shown in FIG. 3, the method 

includes: 

25 [0100] 301. Obtain a size of a current video frame, where the current video frame is located 

after the first video frame of the video stream. 

[0101] For a specific implementation of 301, refer to 101 in the foregoing embodiment. 

[0102] 302. Obtain a change feature value of the current video frame according to the size of 

the current video frame and sizes of at least two previous video frames. 
30 [0103] Specifically, an absolute value of an average value of difference values between the size 

of the current video frame and the sizes of the at least two previous video frames or an average 

value of the absolute values of the difference values between the size of the current frame and the 
sizes of the at least two previous video frames may be used as the change feature value of the 

current video frame. 
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[0104] 303. Obtain an I-frame threshold of the current video frame according to a video frame 

rate and a location of the current video frame. 

[0105] For a specific implementation of 303, refer to 103 in the foregoing embodiment. 

[0106] 304. Determine, according to the change feature value of the current video frame, a 

5 change feature value of a previous first video frame adjacent to the current video frame, the I-frame 

threshold of the current video frame, the size of the current video frame, and the sizes of the at least 

two previous video frames, whether the previous first video frame is an I frame. 

[0107] Specifically, if a ratio of the size of the previous first video frame to the size of the 

previous second video frame adjacent to the previous first video frame or a ratio of the size of the 

10 previous first video frame to the size of the current video frame is greater than a second constant, 
the change feature value of the current video frame is greater than the I-frame threshold of the 

current video frame, and the change feature value of the previous first video frame is greater than 

the I-frame threshold of the current video frame, it is determined that the previous first video frame 

is an I frame, and otherwise it is determined that the previous first video frame is not an I frame; or, 

15 if a ratio of the size of the previous first video frame to the average value of sizes of at 

least two previous video frames before the previous first video frame or a ratio of the size of the 

previous first video frame to the size of the current video frame is greater than a second constant, 

the change feature value of the current video frame is greater than the I-frame threshold of the 

current video frame, and the change feature value of the previous first video frame is greater than 
20 the I-frame threshold of the current video frame, it is determined that the previous first video frame 

is an I frame, and otherwise it is determined that the previous first video frame is not an I frame. 
[0108J The second constant may be a default fixed value, for example, 1.5. Optionally, the 

second constant is determined according to a code rate, the video frame rate, and the location of the 

current video frame, that is, may be adaptively adjusted. 

25 [0109] It should be noted that, if the current video frame is the second video frame in the 

received the video stream after frame type detection of the video stream is started, that is, the 

previous first video frame is the first video frame, it is determined that the previous first video 

frame is an I frame. That is, the first video frame is an I frame by default. 

[0110] Furthermore, after it is determined that the previous first video frame is an I frame, the 

30 method may further include: 

calculating an average size of each I frame. 

[0111] Specifically, every time one I frame is detected, the average size of each I frame is 

updated. 
[0112] Furthermore, from the current video frame being the second video frame to the current 
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video frame being the last video frame, the foregoing method is used to determine whether the 

previous first video frame of the current video frame is an I frame. Furthermore, if the current video 

frame is the last video frame of the video stream, the method further includes: 

if a ratio of the size of the current video frame to the average size of each I frame is 

5 greater than a third constant, determining that the current video frame is an I frame, and otherwise 

determining that the current video frame is not an I frame, where the third constant is greater than 0. 

[0113] Specifically, whether the current video frame is the last video frame may be determined 

by whether a subsequent video frame of the video stream is received, or may also be determined by 

using a video frame end indication. The third constant may be a default fixed value, for example, 

10 0.75, or optionally, may further be determined according to the code rate, the video frame rate, and 

the location of the current video frame, that is, may be adaptively adjusted. 

[0114J Furthermore, before 301, the method may further include: 

obtaining a size of the first video frame; 
determining that a change feature value of the first video frame is a product of the size of 

15 the first video frame and a fourth constant, where a value range of the fourth constant is (0,1]; and 
determining that an I-frame threshold of the first video frame equals the change feature 

value of the first video frame. 

[0115] Specifically, because the first video frame is deterined by a receiving order, the received 

first video frame of the video stream is the first video frame; therefore, for the first video frame, a 

20 case in which the entire frame is lost does not exist, and a packet loss before the first RTP packet is 

received is usually not considered. Therefore, a size of the first video frame may be determined by 

referring to no packet loss and the first, third, and fifth cases of the packet loss in 101. The fourth 

constant may be, for example, 2/3. 

[0116] In this embodiment of the present invention, a change feature value of a current video 

25 frame is obtained according to sizes of the current video frame and at least two previous video 

frames, an I-frame threshold of the current video frame is obtained according to a video frame rate 

and a location of the current video frame, and it is determined according to the change feature value 

of the current video frame and a change feature value ofa previous first video frame, the I-frame 

threshold of the current video frame, the sizes of the current video frame and the at least two 

30 previous video frames whether the previous first video frame is an I frame. This provides a 

complete and effective frame type detection method; impact of a video frame rate is fully 

considered, making a result of the detection more accurate. 
[0117] A pseudocode example of implementing a frame type detection method for a video 

stream provided by an embodiment of the present invention is as follows, where V_TNF indicates 
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that the total number of video frames include the number of lost and received video frames. For 

example, 1 indicates the first video frame, and 2 indicates the second video frame. 

Pseudo code is shown below: 

int tjxamejsize = 0, where tframesize indicates a size of a current video frame; 

5 int t-1 frame size = 0, where t-l_frame_size indicates a size of a previous first video 

frame; 

int t-2_frame_size = 0, where t-2_frame_size indicates a size of a previous second 

video frame; 
//==== Input module ====// 

10 IF (V_TNF = = 1) THEN 

//The current video frame is the first video frame 

t_frame_size = VFBytestframe 

t-1 framesize = t framesize 

t-2_frame_size = t-l_frame_size 

15 ELSEIF (V_TNF = = 2) THEN 

//The current video frame is the second video frame 

t_frame_size = VFBytest frame 

t-l_frame_size = VFBytest-i_frame 

t-2_frame_size = t-l_frame_size 

20 ELSE 

//The current video frame is a subsequent video frame 

t_frame_size = VFBytestframe 

t-1 frame size = VFBytest_i frame 

t-2_frame_size = VFBytest-2_frame 

25 ENDIF 
//==== Input module ====// 

//==== Video frame feature extraction lculation module ====// 

IF (V_TNF == 1) THEN 

//If the current video frame is the first video frame, V_FG equals 2/3 of the size of the 

30 current video frame 

V_FGt frame= (int)( tframesize • 2.0/3.0) 

ELSE 

//The subsequent video frame, and V FG equals an absolute value of a difference 

value between the size of the current video frame and a size of a next video frame 
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V_FGt frame = (abs)( t_frame_size - t-1 frame size ) 

ENDIF 
//==== Video frame gradient calculation module ====// 

//==== I-frame threshold calculation module ====// 

IF (V_TNF == 1) THEN 

//If the current video frame is the first video frame, the I-frame threshold equals 

VFG 

V_IThresht frame = V_FGt frame 

ELSE 

//Subsequent video frame 

IF (V_FT ,-2_frame == I_FRAME) THEN 
//If the current video frame is an I frame of the previous second video 

frame, re-calculate the I-frame threshold and reset VJFDI 
V FDI = 2//Reset a distance V_FDI between the current video frame and 

one previous closest I frame to be 2 
V_IThresht frame = (int)( t-2_frame_size • 2.0/3.0)//Re-calculate the 

I-frame threshold, which equals 2/3 of the size of the previous second video frame 

ELSE 
//Update the threshold according to a location of the current video frame 

and a video frame rate 

IF (V_FDI < (int)videoFrameRate) THEN 
VJThresht frame = V IThresht-ijrame • 0.985//Update the threshold 

V_FDI += 1 //Calculate the distance from the current video 

frame 
ELSE 

VJThresht frame = max( V_IThresht-i frame ' 0.995, 500)//Update the 

threshold, where the minimum value is 500 
VFDI += 1//Calculate the distance between the current video 

frame and one previous closest I frame 

ENDIF//IF (V_FDI < (int)videoFrameRate ) 
ENDIF//(V__FTt-2 Jrame == IFRAME) 

ENDIF//IF (VTNF == 1) 
//==== I-frame threshold calculation module ====// 
//=== Output module ====// 
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IF( V_TNF == 1) THEN 

//first frame 

//The first video frame is not calculated 

return 

5 ELSE 

IF(V FG, frame > V IThresht frame && V FGt_i frame > VJThresht frame 

&& (t-1 frame_size/t-2frame_size > 1.5 || t-1 Jrame size/t frame size > 1.5)) 
THEN 

VJT,-1 frame = I JRAME III frame 

10 V_ NIF += 1 //I-frame quantity count value 
V TIFBytes += t-1 Jrame_size //I-frame size accumulated value 

ELSE 
IF( VJTNF - 1 = = 1) THEN 

//If the previous first video frame is the first video frame 

15 VFT,„, frame = I JRAME III frame 
V NIF += 1 //I-frame quantity count value 

V TIFBytes += t-1 Jrame_size //I-frame size accumulated value 

ELSE 
VFTt_, frame = NON I FRAME //Non-I frame 

20 ENDIF 
ENDIF 

ENDIF 
IF (last video frame of video stream) THEN 

//last frame 

25 //the last video frame 
V_AIFBytes = V_TIFBytes/V_TNFI //The average size of each I frame till the 

last video frame 

IF (t frame size/V AIFBytes > 0.75 ) THEN 
v JTtjfcme = I JRAME III frame 

30 V_ NIF += 1 //I-frame quantity count value 

V JIFBytes += t Jramejsize //I-frame size accumulated value 

V_AIFBytes = V IFBytes/V NIF //Update the average size of each 

I frame 

ELSE 
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V_FT, frame = NONIFRAME //Non-I frame 

ENDIF 
ENDIF 
//==== Output module ====// 

5 [0118] FIG. 4 is a schematic flow chart of a frame size detection method provided by an 

embodiment of the present invention. As shown in FIG. 4, the method includes: 

]0119] 401. If it is determined that a packet loss occurs between two received RTP packets, 

obtain a payload of each received RTP packet, and estimate a payload of each lost RTP packet 

according to the payload of each received RTP packet. 

10 [0120] Specifically, a frame size detection apparatus provided by this embodiment of the 

present invention detects a size of a frame. The frame size detection apparatus may be disposed in a 

network device or a test device, receive a media stream, where the media stream includes a video 

frame and/or an audio frame. This embodiment may be used to detect a size of the video frame or 

the audio frame. A video frame includes at least one video RTP packet, an audio frame includes at 

15 least one audio RTP packet. The format of an RTP packet is shown in FIG. 1, and a video RTP 

packet and an audio RTP packet may be distinguished by using a load type (payload type) of an 
RTP packet header layer and/or a destination port (destination port) of a User Datagram Protocol 

(User Datagram Protocol, UDP for short) layer for encapsulating an RTP packet. 
[0121] Specifically, as shown in FIG. 1, a payload of an RTP packet = a size of the RTP packet -

20 a size of an RTP packet header layer, where the size of the RTP packet may be obtained from 

information about an upper layer protocol (that is, UDP layer) for encapsulating the RTP packet, 

and the size of the RTP packet header layer may be determined by receiving the RTP packet and 

then parsing the packet header layer. 

[0122] Specifically, the payload V lostBytes of each lost RTP packet may be estimated 

25 according to an average value of a payload of a previous adjacent RTP packet and a payload of a 

next adjacent RTP packet by referring to Formula (6). In addition, the payload of each lost RTP 

packet may further be estimated according to an average value of payloads of a plurality of received 

RTP packets before the lost RTP packet, for example, an average value of payloads of all RTP 

packets received before the lost RTP packet, or an average value of payloads of RTP packets 

30 received inside a sliding window before the lost RTP packet. 

[0123] 402. Obtain the total number V lostPackets of lost RTP packets between the two RTP 

packets according to sequence numbers of the two RTP packets. 

[0124] Specifically, V lostPackets may be obtained by referring to Formula (1) or (2). 
[0125] 403. Estimate the number of lost RTP packets in each frame with a packet loss according 
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to the total number V JostPackets of lost RTP packets, and timestamps and marker bits of the two 

RTP packets. 
[0126] Specifically, there are the following five cases in which a packet loss occurs between 

two consecutively received RTP packets. 
5 [0127] First case: It is determined according to timestamps of the two RTP packets that the two 

RTP packets belong to a same frame, so that it is determined that a packet loss occurs in a frame to 

which the two RTP packets belong but the entire frame is not lost, and the number of lost RTP 
packets in the frame to which the two RTP packets belong equals the total number V_lostPackets of 

lost RTP packets. Refer to FIG. 2A for details. 
10 [0128] Second case: It is determined according to timestamps and marker bits of the two RTP 

packets that the two RTP packets separately belong to two consecutive frames and the former RTP 

packet is the last RTP packet in a frame to which the former RTP packet belongs, so that it is 

determined that a packet loss occurs in a frame to which the latter RTP packet belongs but the entire 

frame is not lost, and the number of lost RTP packets in the frame to which the latter RTP packet 

15 belongs equals the total number V lostPackets of lost RTP packets. Refer to FIG 2B for details. 
[0129] Third case: It is determined according to timestamps and marker bits of the two RTP 

packets that the two RTP packets separately belong to two consecutive frames and the former RTP 

packet is not the last RTP packet in a frame to which the former RTP packet belongs, so that it is 
determined that a packet loss occurs in both the frame to which the former RTP packet belongs and 

20 a frame to which the former RTP packet belongs but the entire frame is not lost, and the number of 
lost RTP packets in the frame to which the former RTP packet belongs is int(V_lostPackets/2) + 

V_lostPackets%2, and the number of lost RTP packets in the frame to which the latter RTP packet 

belongs is int(V_lostPackets/2). Refer to FIG. 2C to FIG. 2E for details. 

[0130] Fourth case: It is determined according to timestamps and marker bits of the two RTP 

25 packets that the two RTP packets belong to different frames and frames to which the two RTP 

packets belong are nonconsecutive, and the former RTP packet is the last RTP packet in a frame to 

which the former RTP packet belongs, so that the number V lostFrames of lost entire frames 

between the frames to which the two RTP packets belong is obtained according to a video frame 

rate, a clock rate of an RTP packet, and the timestamps of the two RTP packets; it is determined that 

30 a packet loss occurs in V_lostFrames frames between the frames to which the two RTP packets 

belong and an entire frame is lost, and a packet loss occurs in a frame to which the latter RTP packet 

belongs but an entire frame is not lost, and it is determined that the number of lost RTP packets in 

each lost entire frame is int(V_lostPackets/V_lostFrames), and the number of lost RTP packets in 
the frame to which the latter RTP packet belongs is V JostPackets%V lostFrames. Refer to FIG 2F 
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and FIG. 2G for details. 
[0131] Fifth case: It is determined according to timestamps and marker bits of the two RTP 

packets that the two RTP packets belong to different frames and frames to which the two RTP 

packets belong are nonconsecutive, and the former RTP packet is not the last RTP packet in a frame 

5 to which the former RTP packet belongs, so that the number V lostFrames of lost entire frames 

between the frames to which the two RTP packets belong is obtained according to a video frame 

rate, a clock rate of an RTP packet, and the timestamps of the two RTP packets; it is determined that 

a packet loss occurs in V lostFrames frames between the frames to which the two RTP packets 

belong and an entire frame is lost, a packet loss occurs in the frames to which the two RTP packets 

10 belong but an entire frame is not lost, and it is determined that the number of lost RTP packets in the 

frame to which the former RTP packet belongs is 1, the number of lost RTP packets in each lost 

entire frame is int((V_lostPackets - l)/V lostFrames), and the number of lost RTP packets in a 
frame to which the latter RTP packet belongs is (V lostPackets - 1 )%VJtastFrames. Refer to FIG. 

2H and FIG. 21 for details. 
15 [0132] For a specific implementation of 403, refer to 101 in the frame type detection method 

provided by the foregoing embodiment of the present invention. 

[0133] 404. Obtain a size of each frame with the packet loss according to the number of lost 

RTP packets in each frame with the packet loss and the payload of each lost RTP packet. 

[0134] Specifically, for a frame in which a packet loss occurs but the entire frame is not lost, a 

20 total size of lost RTP packets in the frame is obtained according to the number of lost RTP packets 

in the frame and a payload of each lost RTP packet; also, a payload of each received RTP packet in 

the frame is obtained, and the payload of each received RTP packet is accumulated to obtain a total 

size of the received RTP packets in the frame; the total size of the lost RTP packets and the total size 

of the received RTP packets in the frame are added to obtain a size of the frame. 

25 [0135] For a lost entire frame, a size of the frame is determined directly according to the 

number of lost RTP packets in the frame and a payload of each lost RTP packet. 

[0136] In this embodiment of the present invention, if it is determined that a packet loss occurs 

between two received RTP packets, a payload of each lost RTP packet is estimated according to a 

payload of each received RTP packet, the total number of lost RTP packets between the two RTP 

30 packets is obtained according to sequence numbers of the two RTP packets, and then the number of 

lost RTP packets in each frame with a packet loss is estimated according to the total number 
V lostPackets of lost RTP packets, and the timestamps and marker bits of the two RTP packets, so 

that a size of each frame with the packet loss is obtained according to the number of lost RTP 

packets in each frame with the packet loss and the payload of each lost RTP packet. This provides 
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an effective solution of detecting a size of a frame with a packet loss. 
[0137] A person of ordinary skill in the art should understand that all or a part of the steps of the 

method according to the embodiments of the present invention may be implemented by a program 

instructing relevant hardware. The program may be stored in a computer readable storage medium. 
5 When the program is run, the steps of the method according to the embodiments of the present 

invention are performed. The storage medium may be any medium that is capable of storing 
program code, such as a ROM, a RAM, a magnetic disk, and an optical disc. 

]0138] FIG. 5 is a schematic structural diagram of a frame type detection apparatus for a video 

stream provided by an embodiment of the present invention. As shown in FIG. 5, the apparatus 

10 includes: 
a frame size obtaining module 51, configured to obtain a size of a current video frame, 

where the current video frame is located after the first video frame of the video stream; 
a feature extracting module 52, configured to obtain a change feature value of the 

current video frame according to the size of the current video frame and a size of a previous first 

15 video frame adjacent to the current video frame; 
a threshold obtaining module 53, configured to obtain an I-frame threshold of the current 

video frame according to a video frame rate and a location of the current video frame; and 

a type determining module 54, configured to determine whether the previous first video 

frame is an I frame according to the change feature value of the current video frame, a change 

20 feature value of the previous first video frame, the I-frame threshold of the current video frame, the 

size of the current video frame, the size of the previous first video frame, and a size of a previous 

second video frame adjacent to the previous first video frame. 

[0139] Optionally, the frame size obtaining module 51 is specifically configured to: 

if it is determined that a packet loss does not occur in the current video frame, obtain a 

25 payload of each RTP packet in the current video frame; and 

accumulate the payload of each RTP packet in the current video frame to obtain the size 

of the current video frame. 

[0140] Optionally, the frame size obtaining module 51 specifically includes: 

a received size obtaining unit, configured to: if it is determined that a packet loss occurs 

30 in the current video frame and the entire frame is not lost, obtain a payload of each received RTP 
packet in the current video frame, and accumulate the payload of each received RTP packet in the 

current video frame to obtain a total size of the received RTP packets in the current video frame; 

a lost size obtaining unit, configured to estimate a payload of each lost RTP packet and 

the number of lost RTP packets in the current video frame according to a previous adjacent RTP 
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packet of a lost RTP packet and a next adjacent RTP packet of the lost RTP packet in the current 
video frame among all received RTP packets, and obtain a total size of the lost RTP packets in the 

current video frame according to a payload of each lost RTP packet and the number of lost RTP 
packets in the current video frame; and 

5 a frame size obtaining unit, configured to add the total size of the received RTP packets 

and the total size of the lost RTP packets in the current video frame to obtain the size of the current 

video frame. 

[0141] Furthermore, the lost size obtaining unit is specifically configured to: 

obtain a payload of the previous adjacent RTP packet and a payload of the next adjacent 

10 RTP packet; and 

estimate the payload of each lost RTP packet according to the average value of the 

payload of the previous adjacent RTP packet and the payload of the next adjacent RTP packet. 

[0142J Furthermore, the lost size obtaining unit is specifically further configured to: 

if it is determined according to timestamps of the previous adjacent RTP packet and the 

15 next adjacent RTP packet that both the previous adjacent RTP packet and the next adjacent RTP 

packet belong to the current video frame, or, if it is determined according to timestamps and marker 
bits of the previous adjacent RTP packet and the next adjacent RTP packet that the previous 

adjacent RTP packet belongs to the previous first video frame, the next adjacent RTP packet belongs 

to the current video frame, and the previous adjacent RTP packet is the last RTP packet in the 

20 previous first video frame, obtain the total number V lostPackets of lost RTP packets between the 

previous adjacent RTP packet and the next adjacent RTP packet according to sequence numbers of 

the previous adjacent RTP packet and the next adjacent RTP packet; and 

determine that the number of lost RTP packets in the current video frame is 

VlostPackets. 

25 [0143] Optionally, the lost size obtaining unit is specifically further configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 

packet and the next adjacent RTP packet that the previous adjacent RTP packet belongs to the 

current video frame, the next adjacent RTP packet belongs to a next video frame adjacent to the 

current video frame, and the previous adjacent RTP packet is not the last RTP packet in the current 

30 video frame, obtain the total number V lostPackets of lost RTP packets between the previous 

adjacent RTP packet and the next adjacent RTP packet according to sequence numbers of the 

previous adjacent RTP packet and the next adjacent RTP packet; and 
determine that the number of lost RTP packets in the current video frame is 

int(V_lostPackets/2) + V_lostPackets%2. 
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[0144] Optionally, the lost size obtaining unit is specifically further configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 

packet and the next adjacent RTP packet that a video frame to which the previous adjacent RTP 

packet belongs and the current video frame are nonconsecutive, the next adjacent RTP packet 

5 belongs to the current video frame, and the previous adjacent RTP packet is the last RTP packet in 
the video frame to which the previous adjacent RTP packet belongs, obtain the number 

V lostFrames of lost video frames between the previous adjacent RTP packet and the next adjacent 
RTP packet and the total number V_lostPackets of lost RTP packets according to a video frame rate, 

a clock rate of an RTP packet, and sequence numbers and timestamps of the previous adjacent RTP 
10 packet and the next adjacent RTP packet; and 

determine that the number of lost RTP packets in the current video frame is 

V_lostPackets%V_lostFrames. 
[0145] Optionally, the lost size obtaining unit is specifically further configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 

15 packet and the next adjacent RTP packet that the previous adjacent RTP packet belongs to the 

current video frame, a video frame to which the next adjacent RTP packet belongs and the current 
video frame are nonconsecutive, and the previous adjacent RTP packet is not the last RTP packet in 

the current video frame, determine that the number of lost RTP packets in the current video frame is 

1. 
20 [0146] Optionally, the frame size obtaining module 54 is specifically configured to: 

if it is determined the entire current video frame is lost, estimate a payload of each lost 

RTP packet according to a previous adjacent RTP packet and a next adjacent RTP packet of the 

current video frame among all received RTP packets, obtain the number V lostFrames of lost video 

frames between a video frame to which the previous adjacent RTP packet belongs and a video 

25 frame to which the next adjacent RTP packet belongs and the total number V lostPackets of lost 

RTP packets according to a video frame rate, a clock rate of an RTP packet, and timestamps and 

sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet; and 

if it is determined according to a marker bit of the previous adjacent RTP packet that the 

previous adjacent RTP packet is the last RTP packet in the video frame to which the previous 

30 adjacent RTP packet belongs, determine that the number of RTP packets in the current video frame 

is int(V_lostPackets/V_lostFrames), and otherwise determine that the number of RTP packets in the 
current video frame is int((V_lostPackets — 1 )/V_lostFrames); and 

determine the size of the current video frame according to the number of RTP packets in 

the current video frame and a payload of each lost RTP packet. 
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[01471 Furthermore, the feature extracting module 52 is specifically configured to: 
use an absolute value of a difference value between the size of the current video frame 

and the size of the previous first video frame as the change feature value of the current video frame. 

[0148] Furthermore, the threshold obtaining module 53 is specifically configured to: 

5 obtain the I-frame threshold of the current video frame according to the video frame rate 

and a distance between the current video frame and a previous closest I frame. 

[0149] Furthermore, threshold obtaining module 53 is specifically configured to: 

if the previous second video frame is the previous closest I frame, determine that the 

I-frame threshold of the current video frame is a product of a size of the previous closest I-frame 

10 and a first constant, where a value range of the first constant is (0,1 ]. 

[0150] Optionally, the threshold obtaining module 53 is specifically configured to: 

if the previous second video frame is not the previous closest I frame, determine whether 

the distance between the current video frame and the previous closest I-frame is greater than the 

video frame rate, if greater than, determine a product of an I-frame threshold of the previous first 
15 video frame and a first scale factor as the I-frame threshold of the current video frame, and if not 

greater than, determine the product of the I-frame threshold of the previous first video frame and a 

second scale factor as the I-frame threshold of the current video frame; where a value range of the 

first scale factor and the second scale factor is both (0,1], and the first scale factor is greater than the 

second scale factor. 

20 [0151] Furthermore, the type determining module 54 is specifically configured to: 

if a ratio of the size of the previous first video frame to the size of the previous second 

video frame or a ratio of the size of the previous first video frame to the size of the current video 

frame is greater than a second constant, the change feature value of the current video frame is 

greater than the I-frame threshold of the current video frame, and the change feature value of the 

25 previous first video frame is greater than the I-frame threshold of the current video frame, determine 

that the previous first video frame is an I frame, and otherwise determine that the previous first 

video frame is not an I frame. 
[0152] Furthermore, the type determining module 54 is specifically configured to: 

if the current video frame is the second video frame, determine that the previous first 

30 video frame is an I frame. 

[0153J Optionally, the second constant is determined according to a code rate, a frame rate, and 

the location of the current video frame. 

[0154] Furthermore, the apparatus further includes: 
an average value calculating module, configured to: after the type determining module 
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54 determines that the previous first video frame is an I frame, calculate an average size of each I 

frame. 

[0155] Furthermore, if the current video frame is the last video frame in the video stream, the 

type determining module 54 is further configured to: 
5 if a ratio of the size of the current video frame to the average size of each I frame is 

greater than a third constant, determine that the current video frame is an I frame, and otherwise 

determine that the current video frame is not an I frame, where the third constant is greater than 0. 

[0156] Furthermore, the frame size obtaining module 51 is further configured to: obtain a size 

of the first video frame. 

10 [0157] The feature extracting module 52 is further configured to: determine that the change 

feature value of the first video frame is a product of the size of the first video frame and a fourth 

constant, where a value range of the fourth constant is (0,1]. 

[0158] The threshold obtaining module 53 is further configured to: determine an I-frame 
threshold of the first video frame equals the change feature value of the first video frame. 

15 [0159] For a specific implementation of this embodiment, refer to the video frame type 

detection method provided by the foregoing embodiment of the present invention. In this 

embodiment of the present invention, a change feature value of a current video frame is obtained 

according to sizes of the current video frame and a previous first video frame, an I-frame threshold 

of the current video frame is obtained according to a video frame rate and a location of the current 

20 video frame, it is determined whether the previous first video frame is an I frame according to the 

change feature value of the current video frame and a change feature value of the previous first 

video frame, the I-frame threshold of the current video frame, and the size of the current video 

frame, the size of the previous first video frame, and a size of a previous second video frame. This 

provides a complete and effective frame type detection method, and and also make it possible to 
25 only consider one video frame before the previous first video frame, that is, the previous second 

video frame, during the detection of the frame type of the previous first video frame. This solves 
problems of high complexity and long delay due to calculating based on a plurality of previous 

video frames in existing video frame type detection, and impact of a video frame rate is fully 

considered, making a result of the detection more accurate. 

30 [0160] FIG. 6 is a schematic structural diagram of another frame type detection apparatus for a 
video stream provided by an embodiment of the present invention. As shown in FIG 6, the 

apparatus includes: 

a frame size obtaining module 61, configured to obtain a size of a current video frame, 

where the current video frame is located after the first video frame of the video stream; 
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a feature extracting module 62, configured to obtain a change feature value of the 

current video frame according to the size of the current video frame and sizes of at least two 

previous video frames; 

a threshold obtaining module 63, configured to obtain an I-frame threshold of the current 

5 video frame according to a video frame rate and a location of the current video frame; and 

a type determining module 64, configured to determine, according to the change feature 

value of the current video frame, a change feature value of a previous first video frame adjacent to 

the current video frame, the I-frame threshold of the current video frame, the size of the current 

video frame, and the sizes of the at least two previous video frames, whether the previous first video 

10 frame is an I frame. 

[0161] Optionally, the frame size obtaining module 61 is specifically configured to: 

if it is determined that a packet loss does not occur in the current video frame, obtain a 

payload of each RTP packet in the current video frame; and 

accumulate the payload of each RTP packet in the current video frame to obtain the size 

15 of the current video frame. 
[0162] Optionally, the frame size obtaining module 61 specifically includes: 

a received size obtaining unit, configured to: if it is determined that a packet loss occurs 

in the current video frame and the entire frame is not lost, obtain a payload of each received RTP 

packet in the current video frame, accumulate the payload of each received RTP packet in the 

20 current video frame to obtain the total size of the received RTP packets in the current video frame; 

a lost size obtaining unit, configured to estimate a payload of each lost RTP packet and 

the number of lost RTP packets in the current video frame according to a previous adjacent RTP 

packet of a lost RTP packet and a next adjacent RTP packet of the lost RTP packet in the current 

video frame among all received RTP packets, and obtain a total size of the lost RTP packets in the 

25 current video frame according to a payload of each lost RTP packet and the number of lost RTP 

packets in the current video frame; and 

a frame size obtaining unit, configured to add the total size of the received RTP packets 

and the total size of the lost RTP packets in the current video frame to obtain the size of the current 

video frame. 

30 [0163J Furthermore, the lost size obtaining unit is specifically configured to: 

obtain a payload of the previous adjacent RTP packet and a payload of the next adjacent 

RTP packet; and 
estimate a payload of each lost RTP packet according to the average value of the payload 

of the previous adjacent RTP packet and the payload of the next adjacent RTP packet. 
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[0164] Optionally, the lost size obtaining unit is specifically further configured to: 

if it is determined according to timestamps of the previous adjacent RTP packet and the 

next adjacent RTP packet that both the previous adjacent RTP packet and the next adjacent RTP 

packet belong to the current video frame, or, if it is determined according to timestamps and marker 

5 bits of the previous adjacent RTP packet and the next adjacent RTP packet that the previous 

adjacent RTP packet belongs to the previous first video frame, the next adjacent RTP packet belongs 
to the current video frame, and the previous adjacent RTP packet is the last RTP packet in the 

previous first video frame, obtain the total number V lostPackets of lost RTP packets between the 
previous adjacent RTP packet and the next adjacent RTP packet according to sequence numbers of 

10 the previous adjacent RTP packet and the next adjacent RTP packet; and 
determine that the number of lost RTP packets in the current video frame is 

VlostPackets. 

[0165] Optionally, the lost size obtaining unit is specifically further configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 

15 packet and the next adjacent RTP packet that the previous adjacent RTP packet belongs to the 
current video frame, the next adjacent RTP packet belongs to a next video frame adjacent to the 

current video frame, and the previous adjacent RTP packet is not the last RTP packet in the current 
video frame, obtain the total number V lostPackets of lost RTP packets between the previous 

adjacent RTP packet and the next adjacent RTP packet according to sequence numbers of the 

20 previous adjacent RTP packet and the next adjacent RTP packet; and 

determine that the number of lost RTP packets in the current video frame is 

int(V_lostPackets/2) + V_lostPackets%2. 

[0166] Optionally, the lost size obtaining unit is specifically further configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 

25 packet and the next adjacent RTP packet that a video frame to which the previous adjacent RTP 

packet belongs and the current video frame are nonconsecutive, the next adjacent RTP packet 

belongs to the current video frame, and the previous adjacent RTP packet is the last RTP packet in 

the video frame to which the previous adjacent RTP packet belongs, obtain the number 

V lostFrames of lost video frames between the previous adjacent RTP packet and the next adjacent 

30 RTP packet and the total number V lostPackets of lost RTP packets according to a video frame rate, 

a clock rate of an RTP packet, and sequence numbers and timestamps of the previous adjacent RTP 

packet and the next adjacent RTP packet; and 
determine that the number of lost RTP packets in the current video frame is 

V_lostPackets%V_lostFrames. 
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[0167] Optionally, the lost size obtaining unit is specifically further configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 

packet and the next adjacent RTP packet that the previous adjacent RTP packet belongs to the 

current video frame, a video frame to which the next adjacent RTP packet belongs and the current 

5 video frame are nonconsecutive, and the previous adjacent RTP packet is not the last RTP packet in 

the current video frame, determine that the number of lost RTP packets in the current video frame is 

1. 

[0168] Optionally, the frame size obtaining module 61 is specifically configured to: 

if it is determined that the entire current video frame is lost, estimate a payload of each 

10 lost RTP packet according to a previous adjacent RTP packet and a next adjacent RTP packet of the 

current video frame among all received RTP packets, obtain the number V lostFrames of lost video 
frames between a video frame to which the previous adjacent RTP packet belongs and a video 

frame to which the next adjacent RTP packet belongs and the total number V lostPackets of lost 
RTP packets according to a video frame rate, a clock rate of an RTP packet, and timestamps and 

15 sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet; 

if it is determined according to the marker bit of the previous adjacent RTP packet that 

the previous adjacent RTP packet is the last RTP packet in the video frame to which the previous 

adjacent RTP packet belongs, determine that the number of RTP packets in the current video frame 

is int(V lostPackets/V_lostFrames), and otherwise determine that the number of RTP packets in the 

20 current video frame is int((V_lostPackets - l)/V_lostFrames); and 

obtain the size of the current video frame according to the number of RTP packets in the 

current video frame and a payload of each lost RTP packet. 

[0169] Furthermore, the feature extracting module 62 is specifically configured to: 

use an absolute value of an average value of difference values between the size of the 
25 current video frame and the sizes of the at least two previous video frames or an average value of 

absolute values of the difference values between the size of the current frame and the sizes of the at 

least two previous video frames as the change feature value of the current video frame. 

[0170] Furthermore, the threshold obtaining module 63 is specifically configured to: 

obtain the I-frame threshold of the current video frame according to the video frame rate 

30 and a distance between the current video frame and a previous closest I frame. 
[0171] Optionally, the threshold obtaining module 63 is specifically configured to: 

if a previous second video frame adjacent to the previous first video frame is the 
previous closest I frame, determine that the I-frame threshold of the current video frame is a product 
of a size of the previous closest I-frame and a first constant, where a value range of the first constant 
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is (0,1]. 
[0172] Optionally, the threshold obtaining module 63 is specifically configured to: 

if the previous second video frame adjacent to the previous first video frame is not the 

previous closest I frame, determine whether the distance between the current video frame and the 

5 previous closest I-frame is greater than the video frame rate, if greater than, determine the product 

of an I-frame threshold of the previous first video frame and a first scale factor as the I-frame 

threshold of the current video frame, and if not greater than, determine the product of the I-frame 

threshold of the previous first video frame and a second scale factor as the I-frame threshold of the 

current video frame; where a value range of the first scale factor and the second scale factor is both 

10 (0,1 ], and the first scale factor is greater than the second scale factor. 

[0173J Furthermore, the type determining module 64 is specifically configured to: 

if a ratio of the size of the previous first video frame to the size of the previous second 

video frame or a ratio of the size of the previous first video frame to the size of the current video 
frame is greater than a second constant, the change feature value of the current video frame is 

15 greater than the I-frame threshold of the current video frame, and the change feature value of the 
previous first video frame is greater than the I-frame threshold of the current video frame, determine 
that the previous first video frame is an I frame, and otherwise determine that the previous first 

video frame is not an I frame; or, 

if a ratio of the size of the previous first video frame to the average value of sizes of at 

20 least two previous video frames before the previous first video frame or the ratio of the size of the 

previous first video frame to the size of the current video frame is greater than a second constant, 

the change feature value of the current video frame is greater than the I-frame threshold of the 

current video frame, and the change feature value of the previous first video frame is greater than 

the I-frame threshold of the current video frame, determine that the previous first video frame is an I 
25 frame, and otherwise determine that the previous first video frame is not an I frame. 

[0174] Furthermore, the type determining module 64 is specifically further configured to: 
if the current video frame is the second video frame of the video stream, determine that 

the previous first video frame is an I frame. 
[0175] Optionally, the second constant is determined according to a code rate, the video frame 

30 rate, and the location of the current video frame. 
[0176] Furthermore, the apparatus further includes: 

an average value calculating module, configured to: after the type determining module 

64 determines that the previous first video frame is an I frame, calculate an average size of each I 

frame. 
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[0177] Furthermore, if the current video frame is the last video frame in the video stream, the 

type determining module 64 is further configured to: 
if a ratio of the size of the current video frame to the average size of each I frame is 

greater than a third constant, determine that the current video frame is an I frame, and otherwise 
5 determine that the current video frame is not an I frame, where the third constant is greater than 0. 

[0178] Optionally, the frame size obtaining module 61 is further configured to obtain a size of 
the first video frame; 

the feature extracting module 62 is further configured to determine that a change feature 

value of the first video frame is a product of the size of the first video frame and a fourth constant, 

10 where a value range of the fourth constant is (0,1 ]; and 

the threshold obtaining module 63 is further configured to determine that an I-frame 

threshold of the first video frame equals the change feature value of the first video frame. 

[0179] In this embodiment of the present invention, a change feature value of a current video 

frame is obtained according to sizes of the current video frame and at least two previous video 

15 frames, an I-frame threshold of the current video frame is obtained according to a video frame rate 
and a location of the current video frame, and it is determined according to the change feature value 

of the current video frame and a change feature value ofa previous first video frame, the I-frame 

threshold of the current video frame, the sizes of the current video frame and the at least two 

previous video frames whether the previous first video frame is an I frame. This provides a 

20 complete and effective frame type detection method, and impact of a video frame rate is fully 

considered, making a result of the detection more accurate. 
[0180] FIG. 7 is a schematic structural diagram of a frame size detection apparatus provided by 

an embodiment of the present invention. As shown in FIG. 7, the apparatus includes: 

a payload estimating module 71, configured to: if it is determined that a packet loss 

25 occurs between two received RTP packets, obtain a payload of each received RTP packet, and 

estimate a payload of each lost RTP packet according to a payload of each received RTP packet; 

a total loss number obtaining module 72, configured to obtain the total number 

V_lostPackets of lost RTP packets between the two RTP packets according to sequence numbers of 

the two RTP packets; 

30 an each loss number estimating module 73, configured to estimate the number of lost 

RTP packets in each frame with a packet loss according to the total number of lost RTP packets 

VJostPackets, and timestamps and marker bits of the two RTP packets; and 

a frame size detecting module 74, configured to obtain a size of each frame with the 

packet loss according to the number of lost RTP packets in each frame with the packet loss and a 
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payload of each lost RTP packet. 
[0181] Furthermore, the payload estimating module 71 is specifically configured to: 

estimate a payload of each lost RTP packet according to an average value of the payload 

of the two RTP packets; or 

5 estimate a payload of each lost RTP packet according to an average value of payloads of 

a plurality of received RTP packets before a lost RTP packet. 

[0182] Furthermore, the each loss number estimating module 73 is specifically configured to: 

if it is determined according to timestamps of the two RTP packets that the two RTP 
packets belong to a same frame, or, if it is determined according to the timestamps and marker bits 

10 of the two RTP packets that the two RTP packets separately belong to two consecutive frames and 

the former RTP packet is the last RTP packet in a frame to which the former RTP packet belongs, 

determine that the number of lost RTP packets in a frame to which the latter RTP packet belongs 

equals the total number V lostPackets of lost RTP packets. 
[0183] Optionally, the each loss number estimating module 73 is specifically configured to: 

15 if it is determined according to the timestamps and marker bits of the two RTP packets 

that the two RTP packets separately belong to two consecutive frames and the former RTP packet is 

not the last RTP packet in a frame to which the former RTP packet belongs, determine that the 
number of lost RTP packets in the frame to which the former RTP packet belongs is 

int(V_lostPackets/2)+V_JostPackets%2, and the number of lost RTP packets in the frame to which 

20 the latter RTP packet belongs is int(V_lostPackets/2). 
[0184] Optionally, the each loss number estimating module 73 is specifically configured to: 

if it is determined according to the timestamps and marker bits of the two RTP packets 

that the two RTP packets belong to different frames, frames to which the two RTP packets belong 

are nonconsecutive, and the former RTP packet is the last RTP packet in a frame to which the 

25 former RTP packet belongs, determine the number VJostFrames of lost entire frames between the 

frames to which the two RTP packets belong according to a video frame rate, a clock rate of an RTP 

packet, and the timestamps of the two RTP packets; and 
determine that the number of lost RTP packets in each lost entire frame is 

int(V_lostPackets/V_lostFrames), and the number of lost RTP packets in a frame to which the latter 

30 RTP packet belongs is V_lostPackets%V_lostFrames. 
[0185J Optionally, the each loss number estimating module 73 is specifically configured to: 

if it is determined according to the timestamps and marker bits of the two RTP packets 
that the two RTP packets belong to different frames, frames to which the two RTP packets belong 

are nonconsecutive, and the former RTP packet is not the last RTP packet in a frame to which the 
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former RTP packet belongs, determine the number VJostFrames of lost entire frames between the 

frames to which the two RTP packets belong according to a video frame rate, a clock rate of an RTP 

packet, and the timestamps of the two RTP packets; and 

determine that the number of lost RTP packets in the frame to which the former RTP 
5 packet belongs is 1, the number of lost RTP packets in each lost entire frame is int((V lostPackets -

l)/V_lostFrames), and the number of lost RTP packets in a frame to which the latter RTP packet 

belongs is (V lostPackets - l)%V_lostFrames. 
[0186J For a specific implementation of this embodiment, refer to the frame size detection 

method provided by the foregoing embodiment of the present invention. In this embodiment of the 

10 present invention, if it is determined that packet loss occurs between two received RTP packets, a 

payload of each lost RTP packet is estimated according to a payload of each received RTP packet, 

the total number of lost RTP packets between the two RTP packets is obtained according to 

sequence numbers of the two RTP packets, and then the number of lost RTP packets in each frame 

with a packet loss is estimated according to the total number V lostPackets of lost RTP packets, and 

15 timestamps and marker bits of the two RTP packets, so that a size of each frame with the packet loss 

is obtained according to the number of lost RTP packets in each frame with the packet loss and a 

payload of each lost RTP packet, This provides an effective solution of detecting a size of a frame 
with a packet loss. 

[0187] FIG. 8 is a schematic structural diagram of another frame type detection apparatus for a 

20 video stream provided by an embodiment of the present invention. As shown in FIG. 8, the 

apparatus 800 includes: 
a memory 81, configured to store an instruction; and 

a processor 82, coupled to the memory, and the processor 82 is configured to execute the 

instruction stored in the memory 81, where the processor 82 is configured to: 

25 obtain a size of a current video frame, where the current video frame is located after the 

first video frame of the video stream; 

obtain a change feature value of the current video frame according to the size of the 

current video frame and a size of a previous first video frame adjacent to the current video frame; 

obtain an I-frame threshold of the current video frame according to a video frame rate 

30 and a location of the current video frame; and 
determine whether the previous first video frame is an I frame according to the change 

feature value of the current video frame, a change feature value of the previous first video frame, 

the I-frame threshold of the current video frame, the size of the current video frame, the size of the 
previous first video frame, and a size of a previous second video frame adjacent to the previous first 
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video frame. 
[0188] Optionally, the processor 82 is specifically configured to: 

if it is determined that a packet loss does not occur in the current video frame, obtain a 

payload of each RTP packet in the current video frame; and 

5 accumulate the payload of each RTP packet in the current video frame to obtain the size 

of the current video frame. 

[0189] Optionally, the processor 82 is specifically configured to: 

if it is determined that a packet loss occurs in the current video frame and the entire 

frame is not lost, obtain a payload of each received RTP packet in the current video frame, and 

10 accumulate the payload of each received RTP packets in the current video frame to obtain a total 
size of the received RTP packets in the current video frame; 

estimate a payload of each lost RTP packet and the number of lost RTP packets in the 

current video frame according to a previous adjacent RTP packet of a lost RTP packet and a next 

adjacent RTP packet of the lost RTP packet in the current video frame among all received RTP 

15 packets, and obtain a total size of the lost RTP packets in the current video frame according to the 

payload of each lost RTP packet and the number of lost RTP packets in the current video frame; and 

add the total size of the received RTP packets and the total size of the lost RTP packets 

in the current video frame to obtain the size of the current video frame. 

[0190] Furthermore, the processor 82 is specifically configured to: 
20 obtain the payload of the previous adjacent RTP packet and the payload of the next 

adjacent RTP packet of each lost RTP packet in the current video frame among all the received RTP 

packets; and 

estimate a payload of each lost RTP packet according to the average value of the payload 

of the previous adjacent RTP packet and the payload of the next adjacent RTP packet. 

25 [0191] Furthermore, the processor 82 is further specifically configured to: 

if it is determined according to timestamps of the previous adjacent RTP packet and the 

next adjacent RTP packet that both the previous adjacent RTP packet and the next adjacent RTP 

packet belong to the current video frame, or, if it is determined according to timestamps and marker 

bits of the previous adjacent RTP packet and the next adjacent RTP packet that the previous 

30 adjacent RTP packet belongs to the previous first video frame, the next adjacent RTP packet belongs 

to the current video frame, and the previous adjacent RTP packet is the last RTP packet in the 

previous first video frame, obtain the total number V lostPackets of lost RTP packets between the 
previous adjacent RTP packet and the next adjacent RTP packet according to sequence numbers of 

the previous adjacent RTP packet and the next adjacent RTP packet; and 
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determine that the number of lost RTP packets in the current video frame is 
VlostPackets. 

[0192] Optionally, the processor 82 is further specifically configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 
5 packet and the next adjacent RTP packet that the previous adjacent RTP packet belongs to the 

current video frame, the next adjacent RTP packet belongs to a next video frame adjacent to the 
current video frame, and the previous adjacent RTP packet is not the last RTP packet in the current 

video frame, obtain the total number VJostPackets of lost RTP packets between the previous 

adjacent RTP packet and the next adjacent RTP packet according to sequence numbers of the 

10 previous adjacent RTP packet and the next adjacent RTP packet; and 

determine that the number of lost RTP packets in the current video frame is 

int(V lostPackets/2) + VlostPackets%2. 

[0193] Optionally, the processor 82 is further specifically configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 

15 packet and the next adjacent RTP packet that a video frame to which the previous adjacent RTP 

packet belongs and the current video frame are nonconsecutive, the next adjacent RTP packet 

belongs to the current video frame, and the previous adjacent RTP packet is the last RTP packet in 
the video frame to which the previous adjacent RTP packet belongs, obtain the number 

V_lostFrames of lost video frames between the previous adjacent RTP packet and the next adjacent 
20 RTP packet and the total number VJostPackets of lost RTP packets according to a video frame rate, 

a clock rate of an RTP packet, and sequence numbers and timestamps of the previous adjacent RTP 

packet and the next adjacent RTP packet; and 

determine that the number of lost RTP packets in the current video frame is 

V_lostPackets%VJostFrames. 

25 [0194] Optionally, the processor 82 is further specifically configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 

packet and the next adjacent RTP packet that the previous adjacent RTP packet belongs to the 

current video frame, a video frame to which the next adjacent RTP packet belongs and the current 

video frame are nonconsecutive, and the previous adjacent RTP packet is not the last RTP packet in 

30 the current video frame, determine that the number of lost RTP packets in the current video frame is 

1. 

[0195] Optionally, the processor 82 is specifically configured to: 

if it is determined that the entire current video frame is lost, estimate a payload of each 

lost RTP packet according to a previous adjacent RTP packet and a next adjacent RTP packet of the 
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current video frame among all received RTP packets, obtain the number V lostFrames of lost video 

frames between a video frame to which the previous adjacent RTP packet belongs and a video 

frame to which the next adjacent RTP packet belongs and the total number V lostPackets of lost 

RTP packets according to a video frame rate, a clock rate of an RTP packet, and timestamps and 

5 sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet; 

if it is determined according to a marker bit of the previous adjacent RTP packet that the 

previous adjacent RTP packet is the last RTP packet in the video frame to which the previous 

adjacent RTP packet belongs, determine that the number of RTP packets in the current video frame 

is int(V lostPackets/V_lostFrames), and otherwise determine that the number of RTP packets in the 

10 current video frame is int((V_lostPackets - l)/V_lostFrames); and 

determine the size of the current video frame according to the number of RTP packets in 
the current video frame and a payload of each lost RTP packet. 

[0196] Furthermore, the processor 82 is further specifically configured to: 

use an absolute value of a difference value between the size of the current video frame 

15 and the size of the previous first video frame as the change feature value of the current video frame. 

[0197] Furthermore, the processor 82 is further specifically configured to: 

obtain the I-frame threshold of the current video frame according to the video frame rate 

and a distance between the current video frame and a previous closest I frame. 
[0198] Furthermore, the processor 82 is specifically configured to: 

20 if the previous second video frame is the previous closest I frame, determine that the 
I-frame threshold of the current video frame is a product of a size of the previous closest I frame 

and a first constant, where a value range of the first constant is (0,1]. 
[0199] Optionally, the processor 82 is specifically configured to: 

if the previous second video frame is not the previous closest I frame, determine whether 

25 the distance between the current video frame and the previous closest I-frame is greater than the 

video frame rate, if greater than, determine a product of an I-frame threshold of the previous first 

video frame and a first scale factor as the I-frame threshold of the current video frame, and if not 

greater than, determine the product of the I-frame threshold of the previous first video frame and a 

second scale factor as the I-frame threshold of the current video frame; where a value range of the 

30 first scale factor and the second scale factor is both (0,1], and the first scale factor is greater than the 
second scale factor. 

[0200] Furthermore, the processor 82 is further specifically configured to: 

if a ratio of the size of the previous first video frame to the size of the previous second 
video frame or a ratio of the size of the previous first video frame to the size of the current video 
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frame is greater than a second constant, the change feature value of the current video frame is 

greater than the I-frame threshold of the current video frame, and the change feature value of the 

previous first video frame is greater than the I-frame threshold of the current video frame, determine 

that the previous first video frame is an I frame, and otherwise determine that the previous first 

5 video frame is not an I frame. 

[0201] Furthermore, the processor 82 is specifically configured to: 
if the current video frame is the second video frame, determine that the previous first 

video frame is an I frame. 

[0202] Optionally, the second constant is determined according to a code rate, the frame rate, 

10 and the location of the current video frame. 
[0203J Furthermore, the processor 82 is further configured to: 

after it is determined that the previous first video frame is an I-frame, calculate an 

average size of each I frame. 
[0204] Furthermore, if the current video frame is the last video frame in the video stream, the 

15 processor 82 is further configured to: 
if a ratio of the size of the current video frame to the average size of each I frame is 

greater than a third constant, determine that the current video frame is an I frame, and otherwise 

determine that the current video frame is not an I frame, where the third constant is greater than 0. 

[0205] Furthermore, the processor 82 is further configured to: obtain a size of the first video 

20 frame; determine that the change feature value of the first video frame is a product of the size of the 

first video frame and a fourth constant, where a value range of the fourth constant is (0,1]; and 

determine that an I-frame threshold of the first video frame equals the change feature value of the 

first video frame. 

[0206] For a specific implementation of this embodiment, refer to the video frame type 

25 detection method provided by the foregoing embodiment of the present invention. In this 

embodiment of the present invention, a change feature value of a current video frame is obtained 

according to sizes of the current video frame and a previous first video frame, an I-frame threshold 

of the current video frame is obtained according to a video frame rate and a location of the current 

video frame, and it is determined whether the previous first video frame is an I frame according to 

30 the change feature value of the current video frame and a change feature value of the previous first 

video frame, the I-frame threshold of the current video frame, and the size of the current video 

frame, the size of the previous first video frame, and a size of a previous second video frame. This 

provides a complete and effective frame type detection method, and only one video frame before 
the previous first video frame is considered, that is, the previous second video frame, during 
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detection of a frame type of the previous first video frame. This solves problems of high complexity 
and long delay due to calculating based on a plurality of previous video frames in existing video 

frame type detection, and impact of a video frame rate is fully considered, making a result of the 

detection more accurate. 
5 [0207] FIG. 9 is a schematic structural diagram of yet another frame type detection apparatus 

for a video stream provided by an embodiment of the present invention. As shown in FIG. 9, the 

apparatus 900 includes: 

a memory 91, configured to store an instruction; and 

a processor 92, coupled to the memory, and the processor 92 is configured to execute the 

10 instruction stored in the memory 91, where the processor 92 is configured to: 

obtain a size of a current video frame, where the current video frame is located after the 

first video frame of the video stream; 

obtain a change feature value of the current video frame according to the size of the 

current video frame and sizes of at least two previous video frames; 
15 obtain an I-frame threshold of the current video frame according to a video frame rate 

and a location of the current video frame; and 
determine, according to the change feature value of the current video frame, a change 

feature value of a previous first video frame adjacent to the current video frame, the I-frame 

threshold of the current video frame, the size of the current video frame, and the sizes of the at least 

20 two previous video frames, whether the previous first video frame is an I frame. 

[0208] Optionally, the processor 92 is specifically configured to: 

if it is determined that a packet loss does not occur in the current video frame, obtain a 

payload of each RTP packet in the current video frame; and 

accumulate the payload of each RTP packet in the current video frame to obtain the size 

25 of the current video frame. 

[0209] Optionally, the processor 92 is specifically configured to: 

if it is determined that a packet loss occurs in the current video frame and the entire 

frame is not lost, obtain a payload of each received RTP packet in the current video frame, and 

accumulate the payload of each received RTP packets in the current video frame to obtain a total 

30 size of the received RTP packets in the current video frame; 

estimate a payload of each lost RTP packet and the number of lost RTP packets in the 
current video frame according to a previous adjacent RTP packet of a lost RTP packet and a next 

adjacent RTP packet of the lost RTP packet in the current video frame among all received RTP 
packets, and obtain a total size of the lost RTP packets in the current video frame according to a 
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payload of each lost RTP packet and the number of lost RTP packets in the current video frame; and 

add the total size of the received RTP packets and the total size of the lost RTP packets 

in the current video frame to obtain the size of the current video frame. 

[0210] Furthermore, the processor 92 is specifically configured to: 
5 obtain a payload of the previous adjacent RTP packet and a payload of the next adjacent 

RTP packet of the lost RTP packet in the current video frame among all the received RTP packets; 

and 
estimate the payload of each lost RTP packet according to the average value of the 

payload of the previous adjacent RTP packet and the payload of the next adjacent RTP packet. 

10 [0211] Optionally, the processor 92 is further specifically configured to: 

if it is determined according to timestamps of the previous adjacent RTP packet and the 

next adjacent RTP packet that both the previous adjacent RTP packet and the next adjacent RTP 

packet belong to the current video frame, or, if it is determined according to timestamps and marker 

bits of the previous adjacent RTP packet and the next adjacent RTP packet that the previous 

15 adjacent RTP packet belongs to the previous first video frame, the next adjacent RTP packet belongs 
to the current video frame, and the previous adjacent RTP packet is the last RTP packet in the 

previous first video frame, obtain the total number V lostPackets of lost RTP packets between the 

previous adjacent RTP packet and the next adjacent RTP packet according to sequence numbers of 

the previous adjacent RTP packet and the next adjacent RTP packet; and 
20 determine that the number of lost RTP packets in the current video frame is 

VJostPackets. 
[0212] Optionally, the processor 92 is further specifically configured to: 

if it is determined according to the timestamps and marker bits of the previous adjacent 

RTP packet and the next adjacent RTP packet that the previous adjacent RTP packet belongs to the 

25 current video frame, the next adjacent RTP packet belongs to a next video frame adjacent to the 

current video frame, and the previous adjacent RTP packet is not the last RTP packet in the current 

video frame, obtain the total number VJostPackets of lost RTP packets between the previous 

adjacent RTP packet and the next adjacent RTP packet according to sequence numbers of the 

previous adjacent RTP packet and the next adjacent RTP packet; and 
30 determine that the number of lost RTP packets in the current video frame is 

int(VJostPackets/2) + VJostPackets%2. 
[0213] Optionally, the processor 92 is further specifically configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 
packet and the next adjacent RTP packet that a video frame to which the previous adjacent RTP 
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packet belongs and the current video frame are nonconsecutive, the next adjacent RTP packet 

belongs to the current video frame, and the previous adjacent RTP packet is the last RTP packet in 

the video frame to which the previous adjacent RTP packet belongs, obtain the number 

V lostFrames of lost video frames between the previous adjacent RTP packet and the next adjacent 
5 RTP packet and the total number V lostPackets of lost RTP packets according to a video frame rate, 

a clock rate of an RTP packet, and sequence numbers and timestamps of the previous adjacent RTP 

packet and the next adjacent RTP packet; and 
determine that the number of lost RTP packets in the current video frame is 

V_lostPackets%V_lostFrames. 

10 [0214] Optionally, the processor 92 is further specifically configured to: 

if it is determined according to timestamps and marker bits of the previous adjacent RTP 

packet and the next adjacent RTP packet that the previous adjacent RTP packet belongs to the 

current video frame, a video frame to which the next adjacent RTP packet belongs and the current 

video frame are nonconsecutive, and the previous adjacent RTP packet is not the last RTP packet in 

15 the current video frame, determine that the number of lost RTP packets in the current video frame is 

1. 
[0215] Optionally, the processor 92 is specifically configured to: 

if it is determined that the entire current video frame is lost, estimate a payload of each 

lost RTP packet according to a previous adjacent RTP packet and a next adjacent RTP packet of the 

20 current video frame among all received RTP packets, obtain the number V_lostFrames of lost video 

frames between a video frame to which the previous adjacent RTP packet belongs and a video 

frame to which the next adjacent RTP packet belongs and the total number V_lostPackets of lost 

RTP packets according to a video frame rate, a clock rate of an RTP packet, and timestamps and 

sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet; 

25 if it is determined according to the marker bit of the previous adjacent RTP packet that 

the previous adjacent RTP packet is the last RTP packet in the video frame to which the previous 

adjacent RTP packet belongs, determine that the number of RTP packets in the current video frame 

is int(V JostPackets/V_lostFrames), and otherwise determine that the number of RTP packets in the 

current video frame is int((V_lostPackets - l)/V_lostFrames); and 
30 obtain the size of the current video frame according to the number of RTP packets in the 

current video frame and a payload of each lost RTP packet. 

[0216] Furthermore, the processor 92 is further specifically configured to: 
use an absolute value of an average value of difference values between the size of the 

current video frame and the sizes of the at least two previous video frames or an average value of 
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absolute values of difference values between the size of the current frame and the sizes of the at 

least two previous video frames as the change feature value of the current video frame. 

[0217] Furthermore, the processor 92 is further specifically configured to: 

obtain the I-frame threshold of the current video frame according to the video frame rate 

5 and a distance between the current video frame and a previous closest I frame. 

[0218] Optionally, the processor 92 is specifically configured to: 

if a previous second video frame adjacent to the previous first video frame is the 

previous closest I frame, determine that the I-frame threshold of the current video frame is a product 

of a size of the previous closest I frame and a first constant, where a value range of the first constant 
10 is (0,1]. 

[0219] Optionally, the processor 92 is specifically configured to: 

if the previous second video frame adjacent to the previous first video frame is not the 

previous closest I frame, determine whether the distance between the current video frame and the 
previous closest I frame is greater than the video frame rate, if greater than, determine the product 

15 of an I-frame threshold of the previous first video frame and a first scale factor as the I-frame 
threshold of the current video frame, and if not greater than, determine the product of the I-frame 

threshold of the previous first video frame and a second scale factor as the I-frame threshold of the 

current video frame; where a value range of the first scale factor and the second scale factor is both 

(0,1], and the first scale factor is greater than the second scale factor. 

20 [0220] Furthermore, the processor 92 is further specifically configured to: 
if a ratio of the size of the previous first video frame to the size of the previous second 

video frame or a ratio of the size of the previous first video frame to the size of the current video 

frame is greater than a second constant, the change feature value of the current video frame is 

greater than the I-frame threshold of the current video frame, and the change feature value of the 

25 previous first video frame is greater than the I-frame threshold of the current video frame, determine 

that the previous first video frame is an I frame, and otherwise determine that the previous first 

video frame is not an I frame; or, 

if a ratio of the size of the previous first video frame to the average value of sizes of at 

least two previous video frames before the previous first video frame or a ratio of the size of the 

30 previous first video frame to the size of the current video frame is greater than a second constant, 

the change feature value of the current video frame is greater than the I-frame threshold of the 

current video frame, and the change feature value of the previous first video frame is greater than 
the I-frame threshold of the current video frame, determine that the previous first video frame is an I 

frame, and otherwise determine that the previous first video frame is not an I frame. 
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[0221] Furthermore, the processor 92 is further specifically configured to: 
if the current video frame is the second video frame of the video stream, determine that 

the previous first video frame is an I frame. 

[0222] Optionally, the second constant is determined according to a code rate, the video frame 

5 rate, and the location of the current video frame. 

[0223] Furthermore, the processor 92 is further configured to: 

after it is determined that the previous first video frame is an I-frame, calculate an 

average size of each I frame. 

[0224] Furthermore, if the current video frame is the last video frame in the video stream, the 

10 processor 92 is further specifically configured to: 
if a ratio of the size of the current video frame to the average size of each I frame is 

greater than a third constant, determine that the current video frame is an I frame, and otherwise 
determine that the current video frame is not an I frame, where the third constant is greater than 0. 

[0225] Optionally, the processor 92 is further configured to: obtain a size of the first video 

15 frame; determine that a change feature value of the first video frame is a product of the size of the 

first video frame and a fourth constant, where a value range of the fourth constant is (0,1]; and 

determine that an I-frame threshold of the first video frame equals the change feature value of the 
first video frame. 

[0226J In this embodiment of the present invention, a change feature value of a current video 

20 frame is obtained according to sizes of the current video frame and at least two previous video 

frames, an I-frame threshold of the current video frame is obtained according to a video frame rate 
and a location of the current video frame, and it is determined according to the change feature value 

of the current video frame and a change feature value of a previous first video frame, the I-frame 

threshold of the current video frame, and the sizes of the current video frame and the at least two 

25 previous video frames whether the previous first video frame is an I frame. This provides a 

complete and effective frame type detection method, and impact of a video frame rate is fully 

considered, making a result of the detection more accurate. 

[0227] FIG. 10 is a schematic structural diagram of a frame size detection apparatus provided by 

an embodiment of the present invention another. As shown in FIG. 10, the apparatus 1000 includes: 

30 a memory 11, configured to store an instruction; and 
a processor 12, coupled to the memory, and the processor 12 is configured to execute the 

instruction stored in the memory 11, where the processor 12 is configured to: 

if it is determined that a packet loss occurs between two received RTP packets, obtain a 
payload of each received RTP packet, and estimate a payload of each lost RTP packet according to 
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the payload of each received RTP packet; 

obtain the total number V lostPackets of lost RTP packets between the two RTP packets 

according to sequence numbers of the two RTP packets; 

estimate the number of lost RTP packets in each frame with a packet loss according to 

5 the total number VJostPackets of lost RTP packets, and timestamps and marker bits of the two RTP 

packets; and 

obtain a size of each frame with the packet loss according to the number of lost RTP 

packets in each frame with the packet loss and a payload of each lost RTP packet. 

[0228] Furthermore, the processor 12 is specifically configured to: 

10 estimate a payload of each lost RTP packet according to an average value of the 

payloads of the two RTP packets; or 

estimate a payload of each lost RTP packet according to an average value of payloads of 
a plurality of received RTP packets before a lost RTP packet. 

[0229] Furthermore, the processor 12 is further specifically configured to: 

15 if it is determined according to timestamps of the two RTP packets that the two RTP 

packets belong to a same frame, or, if it is determined according to the timestamps and marker bits 

of the two RTP packets that the two RTP packets separately belong to two consecutive frames and 

the former RTP packet is the last RTP packet in a frame to which the former RTP packet belongs, 

determine that the number of lost RTP packets in a frame to which the latter RTP packet belongs 

20 equals the total number V lostPackets of lost RTP packets. 

[0230] Optionally, the processor 12 is further specifically configured to: 

if it is determined according to the timestamps and marker bits of the two RTP packets 

that the two RTP packets separately belong to two consecutive frames and the former RTP packet is 

not the last RTP packet in a frame to which the former RTP packet belongs, determine that the 

25 number of lost RTP packets in the frame to which the former RTP packet belongs is 

int(V_lostPackets/2)+V_lostPackets%2, and the number of lost RTP packets in the frame to which 

the latter RTP packet belongs is int(V_lostPackets/2). 

[0231] Optionally, the processor 12 is further specifically configured to: 

if it is determined according to the timestamps and marker bits of the two RTP packets 
30 that the two RTP packets belong to different frames, frames to which the two RTP packets belong 

are nonconsecutive, and the former RTP packet is the last RTP packet in a frame to which the 
former RTP packet belongs, determine the number V lostFrames of lost entire frames between the 

frames to which the two RTP packets belong according to a video frame rate, a clock rate of an RTP 

packet, and the timestamps of the two RTP packets; and 
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determine that the number of lost RTP packets in each lost entire frame is 
int(V_lostPackets/V_lostFrames), and the number of lost RTP packets in a frame to which the latter 

RTP packet belongs is V lostPackets%V lostFrames. 
[0232] Optionally, the processor 12 is further specifically configured to: 

5 if it is determined according to the timestamps and marker bits of the two RTP packets 

that the two RTP packets belong to different frames, frames to which the two RTP packets belong 

are nonconsecutive, and the former RTP packet is not the last RTP packet in a frame to which the 

former RTP packet belongs, determine the number V JostFrames of lost entire frames between the 

frames to which the two RTP packets belong according to a video frame rate, a clock rate of an RTP 

10 packet, and the timestamps of the two RTP packets; and 

determine that the number of lost RTP packets in the frame to which the former RTP 

packet belongs is 1, the number of lost RTP packets in each lost entire frame is int((V lostPackets -
1 )/V lostFrames), and the number of lost RTP packets in a frame to which the latter RTP packet 

belongs is (V lostPackets - l)%V_lostFrames. 

15 [0233] For a specific implementation of this embodiment, refer to the frame size detection 

method provided by the foregoing embodiment of the present invention. In this embodiment of the 

present invention, if it is determined that a packet loss occurs between two received RTP packets, a 

payload of each lost RTP packet is estimated according to a payload of each received RTP packet, 

the total number of lost RTP packets between the two RTP packets is obtained according to 

20 sequence numbers of the two RTP packets, and then the number of lost RTP packets in each frame 

with a packet loss is estimated according to the total number V lostPackets of lost RTP packets, and 
timestamps and marker bits of the two RTP packets, so that a size of each frame with the packet loss 
is obtained according to the number of lost RTP packets in each frame with the packet loss and a 
payload of each lost RTP packet. This provides an effective solution of detecting a size of a frame 

25 with a packet loss. 
[0234] Finally, it should be noted that the foregoing embodiments are merely intended for 

describing the technical solutions of the present invention except limiting the present invention. 
Although the present invention is described in detail with reference to the foregoing embodiments, a 

person of ordinary skill in the art should understand that he may still make modifications to the 
30 technical solutions described in the foregoing embodiments or make equivalent replacements to 

some technical features thereof, without departing from the spirit and scope of the technical 

solutions of the embodiments of the present invention. 
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CLAIMS 

What is claimed is: 

1. A frame type detection method for a video stream, comprising: 
obtaining a size of a current video frame, wherein the current video frame is located after the 

5 first video frame of the video stream; 
obtaining a change feature value of the current video frame according to the size of the current 

video frame and a size of a previous firstvideo frame adjacent to the current video frame; 

obtaining an I-frame threshold of the current video frame according to a video frame rate and a 

location of the current video frame; and 
10 determining whether the previous firstvideo frame is an I frame according to the change 

feature value of the current video frame, a change feature value of the previous first video frame, 

the I-frame threshold of the current video frame, the size of the current video frame, the size of the 

previous first video frame, and a size of a previous second video frame adjacent to the previous first 

video frame. 

15 2. The method according to claim 1, wherein the obtaining a size of a current video frame 

specifically comprises: 
whenit is determined that a packet loss does not occur in the current video frame, obtaining a 

payload of each Real-time Transport Protocol RTP packet in the current video frame; and 

accumulating the payload of each RTP packet in the current video frame to obtain the size of 

20 the current video frame. 
3. The method according to claim 1, wherein the obtaining a size of a current video frame 

specifically comprises: 
when it is determined that a packet loss occurs in the current video frame and the entire frame 

is not lost, obtaining a payload of each received RTP packet in the current video frame, and 

25 accumulating the payload of each received RTP packet in the current video frame to obtain a total 

size of the received RTP packets in the current video frame; 
estimating a payload of each lost RTP packet and the number of lost RTP packets in the current 

video frame according to a previous adjacent RTP packet of a lost RTP packet and a next adjacent 

RTP packet of the lost RTP packet in the current video frame among all the received RTP packets, 
30 and obtaining a total size of the lost RTP packets in the current video frame according to the 

payload of each lost RTP packet and the number of lost RTP packets in the current video frame; and 

adding the total size of the received RTP packets in the current video frame and the total size 

of the lost RTP packets in the current video frame to obtain the size of the current video frame. 



4. The method according to claim 3, wherein the estimating a payload of each lost RTP packet 

according to a previous adjacent RTP packet and a next adjacent RTP packet of a lost RTP packet in 

the current video frame among all received RTP packets specifically comprises: 
obtaining a payload of the previous adjacent RTP packet and a payload of the next adjacent 

5 RTP packet; and 

estimating the payload of each lost RTP packet according to the average value of the payload 

of the previous adjacent RTP packet and the payload of the next adjacent RTP packet. 
5. The method according to claim 3, wherein the estimating the number of lost RTP packets in 

the current video frame according to a previous adjacent RTP packet of a lost RTP packet and a next 

10 adjacent RTP packet of the lost RTP packet in the current video frame among all received RTP 

packets specifically comprises: 

when it is determined according to timestamps of the previous adjacent RTP packet and the 

next adjacent RTP packet that both the previous adjacent RTP packet and the next adjacent RTP 
packet belong to the current video frame, or, 

15 if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 

previous adjacent RTP packet belongs to the previous first video frame, the next adjacent RTP 

packet belongs to the current video frame, and the previous adjacent RTP packet is the last RTP 

packet in the previous first video frame, obtaining the total number V lostPackets of lost RTP 

20 packets between the previous adjacent RTP packet and the next adjacent RTP packet according to 

sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet; and 

determining that the number of lost RTP packets in the current video frame is V_lostPackets. 

6. The method according to claim 3, wherein the estimating the number of lost RTP packets in 

the current video frame according to a previous adjacent RTP packet of a lost RTP packet and a next 
25 adjacent RTP packet of the lost RTP packet in the current video frame among all received RTP 

packets specifically comprises: 
if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 
previous adjacent RTP packet belongs to the current video frame, the next adjacent RTP packet 

30 belongs to a next video frame adjacent to the current video frame, and the previous adjacent RTP 

packet is not the last RTP packet in the current video frame, obtaining the total number 

V lostPackets of lost RTP packets between the previous adjacent RTP packet and the next adjacent 

RTP packet according to sequence numbers of the previous adjacent RTP packet and the next 

adjacent RTP packet; and 
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determining that the number of lost RTP packets in the current video frame is 

int(VlostPackets/2) + V lostPackets%2. 

7. The method according to claim 3, wherein the estimating the number of lost RTP packets in 

the current video frame according to a previous adjacent RTP packet of a lost RTP packet and a next 
5 adjacent RTP packet of the lost RTP packet in the current video frame among all received RTP 

packets specifically comprises: 
if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that a video 

frame to which the previous adjacent RTP packet belongs and the current video frame are 

10 nonconsecutive, the next adjacent RTP packet belongs to the current video frame, and the previous 

adjacent RTP packet is the last RTP packet in the video frame to which the previous adjacent RTP 

packet belongs, obtaining the number V lostFrames of lost video frames between the previous 

adjacent RTP packet and the next adjacent RTP packet and the total number V lostPackets of lost 

RTP packets according to a video frame rate, a clock rate of an RTP packet, and sequence numbers 

15 and timestamps of the previous adjacent RTP packet and the next adjacent RTP packet; and 

determining that the number of lost RTP packets in the current video frame is 

V_lostPackets%V_lostFrames. 

8. The method according to claim 3, wherein the estimating the number of lost RTP packets in 

the current video frame according to a previous adjacent RTP packet of a lost RTP packet and a next 
20 adjacent RTP packet of the lost RTP packet in the current video frame among all received RTP 

packets specifically comprises: 
if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 
previous adjacent RTP packet belongs to the current video frame, a video frame to which the next 

25 adjacent RTP packet belongs and the current video frame are nonconsecutive, and the previous 

adjacent RTP packet is not the last RTP packet in the current video frame, determining that the 

number of lost RTP packets in the current video frame is 1. 
9. The method according to claim 1, wherein the obtaining a size of a current video frame 

specifically comprises: 
30 if it is determined that the entire current video frame is lost, estimating a payload of each lost 

RTP packet according to a previous adjacent RTP packet and a next adjacent RTP packet of the 

current video frame among all received RTP packets, obtaining the number V lostFrames of lost 

video frames between a video frame to which the previous adjacent RTP packet belongs and a video 

frame to which the next adjacent RTP packet belongs and the total number V lostPackets of lost 
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RTP packets according to a video frame rate, a clock rate of an RTP packet, and timestamps and 

sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet; 

if it is determined according to a marker bit of the previous adjacent RTP packet that the 

previous adjacent RTP packet is the last RTP packet in the video frame to which the previous 

5 adjacent RTP packet belongs, determining that the number of RTP packets in the current video 

frame is int(V lostPackets/VlostFrames), if it is determined the previous adjacent RTP packet is 

not the last RTP packet, determining that the number of RTP packets in the current video frame is 
int((V_lostPackets - l)/V_lostFrames); and 

obtaining the size of the current video frame according to the number of RTP packets in the 

10 current video frame and a payload of each lost RTP packet. 
10. The method according to any one of claims 1 to 9, wherein the obtaining a change feature 

value of the current video frame according to the size of the current video frame and a size of a 

previous first video frame adjacent to the current video frame specifically comprises: 

using an absolute value of a difference value between the size of the current video frame and 

15 the size of the previous first video frame as the change feature value of the current video frame. 

11. The method according to any one of claims 1 to 10, wherein the obtaining an I-frame 
threshold of the current video frame according to a video frame rate and a location of the current 

video frame specifically comprises: 
obtaining the I-frame threshold of the current video frame according to the video frame rate 

20 and a distance between the current video frame and a previous closest I frame. 
12. The method according to claim 11, wherein the obtaining the 1-firame threshold of the 

current video frame according to the video frame rate and a distance between the current video 

frame and a previous closest I frame specifically comprises: 

if the previous second video frame is the previous closest I frame, determining that the I-frame 

25 threshold of the current video frame is a product of a size of the previous closest I frame and a first 

constant, wherein a value range of the first constant is (0,1]. 

13. The method according to claim 11, wherein the obtaining the I-frame threshold of the 

current video frame according to the video frame rate and a distance between the current video 

frame and a previous closest I frame specifically comprises: 

30 if the previous second video frame is not the previous closest I frame, determining whether the 

distance between the current video frame and the previous closest I frame is greater than the video 

frame rate, if greater than, determining a product of an I-frame threshold of the previous first video 

frame and a first scale factor as the I-frame threshold of the current video frame, and if not greater 
than, determining the product of the I-frame threshold of the previous first video frame and a 
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second scale factor as the I-frame threshold of the current video frame; wherein a value range of the 

first scale factor and the second scale factor is (0,1], and the first scale factor is greater than the 
second scale factor. 

14. The method according to any one of claims 1 to 13, wherein the determining whether the 
previous first video frame is an I frame according to the change feature value of the current video 

frame, a change feature value of the previous first video frame, the I-frame threshold of the current 
video frame, the size of the current video frame, the size of the previous first video frame, and a size 

of a previous second video frame adjacent to the previous first video frame specifically comprises: 

if a ratio of the size of the previous first video frame to the size of the previous second video 

frame or a ratio of the size of the previous first video frame to the size of the current video frame is 

greater than a second constant, the change feature value of the current video frame is greater than 

the I-frame threshold of the current video frame, and the change feature value of the previous first 

video frame is greater than the I-frame threshold of the current video frame, determining that the 

previous first video frame is an I frame, and otherwise determining that the previous first video 

frame is not an I frame. 

15. The method according to claim 14, wherein the determining whether the previous first 

video frame is an I frame according to the change feature value of the current video frame, a change 
feature value of the previous first video frame, the I-frame threshold of the current video frame, the 

size of the current video frame, the size of the previous first video frame, and a size of a previous 

second video frame adjacent to the previous first video frame specifically further comprises: 

if the current video frame is the second video frame of the video stream, determining that the 

previous first video frame of the current video frame is an I frame. 

16. The method according to claim 14, wherein the second constant is determined according to 

a code rate, the video frame rate, and the location of the current video frame. 

17. The method according to claim 14 or 15, after the determining that the previous first video 

frame is an I frame, further comprising: 

calculating an average size of each I frame. 
18. The method according to claim 17, wherein if the current video frame is the last video 

frame in the video stream, the method further comprises: 
if a ratio of the size of the current video frame to the average size of each I frame is greater 

than a third constant, determining that the current video frame is an I frame, and otherwise 

determining that the current video frame is not an I frame, wherein the third constant is greater than 

0. 

19. The method according to any one of claims 1 to 18, before the obtaining a size of a current 



video frame, further comprising: 

obtaining a size of the first video frame; 

determining that a change feature value of the first video frame is a product of the size of the 

first video frame and a fourth constant, wherein a value range of the fourth constant is (0,1]; and 
5 determining that an I-frame threshold of the first video frame equals the change feature value 

of the first video frame. 
20. A frame type detection apparatus for a video stream, comprising: 

a frame size obtaining module, configured to obtain a size of a current video frame, wherein 

the current video frame is located after the first video frame of the video stream; 

10 a feature extracting module, configured to obtain a change feature value of the current video 

frame according to the size of the current video frame and a size of a previous first video frame 

adjacent to the current video frame; 

a threshold obtaining module, configured to obtain an I-frame threshold of the current video 

frame according to a video frame rate and a location of the current video frame; and 

15 a type determining module, configured to determine whether the previous first video frame is 
an I frame according to the change feature value of the current video frame, a change feature value 

of the previous first video frame, the I-frame threshold of the current video frame, the size of the 

current video frame, the size of the previous first video frame, and a size of a previous second video 

frame adjacent to the previous first video frame. 

20 21. The apparatus according to claim 20, wherein the frame size obtaining module is 
specifically configured to: 

if it is determined that a packet loss does not occur in the current video frame, obtain a payload 

of each Real-time Transport Protocol RTP packet in the current video frame; and 

accumulate the payload of each RTP packet in the current video frame to obtain the size of the 

25 current video frame. 

22. The apparatus according to claim 20, wherein the frame size obtaining module specifically 

comprises: 

a received size obtaining unit, configured to: if it is determined that a packet loss occurs in the 

current video frame and the entire frame is not lost, obtain a payload of each received RTP packet in 

30 the current video frame, and accumulate the payload of each received RTP packet in the current 

video frame to obtain a total size of the received RTP packets in the current video frame; 

a lost size obtaining unit, configured to estimate a payload of each lost RTP packet and the 
number of lost RTP packets in the current video frame according to a previous adjacent RTP packet 
of a lost RTP packet and a next adjacent RTP packet of the lost RTP packet in the current video 
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frame among all received RTP packets, and obtain a total size of the lost RTP packets in the current 

video frame according to a payload of each lost RTP packet and the number of lost RTP packets in 

the current video frame; and 

a frame size obtaining unit, configured to add the total size of the received RTP packets and the 

5 total size of the lost RTP packets in the current video frame to obtain the size of the current video 

frame. 

23. The apparatus according to claim 22, wherein the lost size obtaining unit is specifically 

configured to: 

obtain a payload of the previous adjacent RTP packet and a payload of the next adjacent RTP 

10 packet; and 

estimate the payload of each lost RTP packet according to the average value of the payload of 

the previous adjacent RTP packet and the payload of the next adjacent RTP packet. 

24. The apparatus according to claim 22, wherein the lost size obtaining unit is specifically 
further configured to: 

15 if it is determined according to timestamps of the previous adjacent RTP packet and the next 
adjacent RTP packet that both the previous adjacent RTP packet and the next adjacent RTP packet 

belong to the current video frame, or, 
if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 

20 previous adjacent RTP packet belongs to the previous first video frame, the next adjacent RTP 

packet belongs to the current video frame, and the previous adjacent RTP packet is the last RTP 

packet in the previous first video frame, obtain the total number VJostPackets of lost RTP packets 

between the previous adjacent RTP packet and the next adjacent RTP packet according to sequence 

numbers of the previous adjacent RTP packet and the next adjacent RTP packet; and 

25 determine that the number of lost RTP packets in the current video frame is V lostPackets. 

25. The apparatus according to claim 22, wherein the lost size obtaining unit is specifically 

further configured to: 

if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 

30 previous adjacent RTP packet belongs to the current video frame, the next adjacent RTP packet 

belongs to a next video frame adjacent to the current video frame, and the previous adjacent RTP 

packet is not the last RTP packet in the current video frame, obtain the total number V lostPackets 

of lost RTP packets between the previous adjacent RTP packet and the next adjacent RTP packet 
according to sequence numbers of the previous adjacent RTP packet and the next adjacent RTP 
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packet; and 

determine that the number of lost RTP packets in the current video frame is 

int(V_lostPackets/2) + V_lostPackets%2. 

26. The apparatus according to claim 22, wherein the lost size obtaining unit is specifically 

5 further configured to: 

if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that a video 

frame to which the previous adjacent RTP packet belongs and the current video frame are 
nonconsecutive, the next adjacent RTP packet belongs to the current video frame, and the previous 

10 adjacent RTP packet is the last RTP packet in the video frame to which the previous adjacent RTP 

packet belongs, obtain the number V_lostFrames of lost video frames between the previous 

adjacent RTP packet and the next adjacent RTP packet and the total number V lostPackets of lost 

RTP packets according to a video frame rate, a clock rate of an RTP packet, and sequence numbers 

and timestamps of the previous adjacent RTP packet and the next adjacent RTP packet; and 

15 determine that the number of lost RTP packets in the current video frame is 

VlostPackets%V_lostFrames. 

27. The apparatus according to claim 22, wherein the lost size obtaining unit is specifically 
further configured to: 

if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

20 of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 

previous adjacent RTP packet belongs to the current video frame, a video frame to which the next 

adjacent RTP packet belongs and the current video frame are nonconsecutive, and the previous 

adjacent RTP packet is not the last RTP packet in the current video frame, determine that the 

number of lost RTP packets in the current video frame is 1. 

25 28. The apparatus according to claim 20, wherein the frame size obtaining module is 

specifically configured to: 

if it is determined that the entire current video frame is lost, estimate a payload of each lost 

RTP packet according to a previous adjacent RTP packet and a next adjacent RTP packet of the 

current video frame among all received RTP packets, obtain the number VJostFrames of lost video 

30 frames between a video frame to which the previous adjacent RTP packet belongs and a video 

frame to which the next adjacent RTP packet belongs and the total number V lostPackets of lost 

RTP packets according to a video frame rate, a clock rate of an RTP packet, and timestamps and 
sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet; 

if it is determined according to a marker bit of the previous adjacent RTP packet that the 
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previous adjacent RTP packet is the last RTP packet in the video frame to which the previous 

adjacent RTP packet belongs, determine that the number of RTP packets in the current video frame 

is int(V JostPackets/V JostFrames), and otherwise determine that the number of RTP packets in the 

current video frame is int((V lostPackets - 1)/VJostFrames); and 
5 obtain the size of the current video frame according to the number of RTP packets in the 

current video frame and a payload of each lost RTP packet. 
29. The apparatus according to any one of claim 20 to 28, wherein the feature extracting 

module is specifically configured to: 
use an absolute value of a difference value between the size of the current video frame and the 

10 size of the previous first video frame as the change feature value of the current video frame. 

30. The apparatus according to any one of claims 20 to 29, wherein the threshold obtaining 

module is specifically configured to: 

obtain the I-frame threshold of the current video frame according to the video frame rate and a 

distance between the current video frame and a previous closest I frame. 

15 31. The apparatus according to claim 30, wherein the threshold obtaining module is 
specifically configured to: 

if the previous second video frame is the previous closest I frame, determine that the I-frame 
threshold of the current video frame is a product of a size of the previous closest I-frame and a first 

constant, wherein a value range of the first constant is (0,1]. 
20 32. The apparatus according to claim 30, wherein the threshold obtaining module is 

specifically configured to: 

if the previous second video frame is not the previous closest I frame, determine whether the 

distance between the current video frame and the previous closest I frame is greater than the video 

frame rate, if greater than, determine a product of an I-frame threshold of the previous first video 

25 frame and a first scale factor as the I-frame threshold of the current video frame, and if not greater 

than, determine the product of the I-frame threshold of the previous first video frame and a second 

scale factor as the I-frame threshold of the current video frame; wherein a value range of the first 

scale factor and the second scale factor is both (0,1], and the first scale factor is greater than the 

second scale factor. 

30 33. The apparatus according to any one of claims 20 to 32, wherein the type determining 

module is specifically configured to: 
if a ratio of the size of the previous first video frame to the size of the previous second video 

frame or a ratio of the size of the previous first video frame to the size of the current video frame is 

greater than a second constant, the change feature value of the current video frame is greater than 
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the I-frame threshold of the current video frame, and the change feature value of the previous first 

video frame is greater than the I-frame threshold of the current video frame, determine that the 

previous first video frame is an I frame, and otherwise determine that the previous first video frame 

is not an I frame. 
5 34. The apparatus according to claim 33, wherein the type determining module is specifically 

configured to: 

if the current video frame is the second video frame of the video stream, determine that the 

previous first video frame is an I frame. 

35. The apparatus according to claim 33, wherein the second constant is determined according 
10 to a code rate, the video frame rate, and the location of the current video frame. 

36. The apparatus according to claim 33 or 34, further comprising: 

an average value calculating module, configured to: after the type determining module 

determines that the previous first video frame is an I frame, calculate an average size of each I 

frame. 

15 37. The apparatus according to claim 36, wherein if the current video frame is the last video 

frame in the video stream, the type determining module is further configured to: 
if a ratio of the size of the current video frame to the average size of each I frame is greater 

than a third constant, determine that the current video frame is an I frame, and otherwise determine 
that the current video frame is not an I frame, wherein the third constant is greater than 0. 

20 38. The apparatus according to any one of claims 20 to 37, wherein the frame size obtaining 

module is further configured to: obtain a size of the first video frame; 

the feature extracting module is further configured to: determine that a change feature value of 

the first video frame is a product of the size of the first video frame and a fourth constant, wherein a 

value range of the fourth constant is (0,1]; and 

25 the threshold obtaining module is further configured to determine that an I-frame threshold of 

the first video frame equals the change feature value of the first video frame. 

39. A frame type detection method for a video stream, comprising: 

obtaining a size of a current video frame, wherein the current video frame is located after the 

first video frame of the video stream; 
30 obtaining a change feature value of the current video frame according to the size of the current 

video frame and sizes of at least two previous video frames; 

obtaining an I-frame threshold of the current video frame according to a video frame rate and a 

location of the current video frame; and 
determining, according to the change feature value of the current video frame, a change feature 
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value of a previous first video frame adjacent to the current video frame, the I-frame threshold of 

the current video frame, the size of the current video frame, and the sizes of the at least two 

previous video frames, whether the previous first video frame is an I frame. 

40. The method according to claim 39, wherein the obtaining a size of a current video frame 

5 specifically comprises: 

if it is determined that a packet loss does not occur in the current video frame, obtaining a 

payload of each Real-time Transport Protocol RTP packet in the current video frame; and 

accumulating the payload of each RTP packet in the current video frame to obtain the size of 

the current video frame. 

10 41. The method according to claim 39, wherein the obtaining a size of a current video frame 

specifically comprises: 

if it is determined that a packet loss occurs in the current video frame and the entire frame is 
not lost, obtaining a payload of each received RTP packet in the current video frame, and 

accumulating the payload of each received RTP packet in the current video frame to obtain a total 

15 size of the received RTP packets in the current video frame; 
estimating a payload of each lost RTP packet and the number of lost RTP packets in the current 

video frame according to a previous adjacent RTP packet of a lost RTP packet and a next adjacent 

RTP packet of the lost RTP packet in the current video frame among all received RTP packets, and 

obtaining a total size of the lost RTP packets in the current video frame according to a payload of 

20 each lost RTP packet and the number of lost RTP packets in the current video frame; and 

adding the total size of the received RTP packets and the total size of the lost RTP packets in 

the current video frame to obtain the size of the current video frame. 

42. The method according to claim 41, wherein the estimating a payload of each lost RTP 

packet according to a previous adjacent RTP packet and a next adjacent RTP packet of a lost RTP 

25 packet in the current video frame among all received RTP packets specifically comprises: 

obtaining a payload of the previous adjacent RTP packet and a payload of the next adjacent 

RTP packet; and 

estimating the payload of each lost RTP packet according to the average value of the payload 

of the previous adjacent RTP packet and the payload of the next ad jacent RTP packet. 

30 43. The method according to claim 41, wherein the estimating the number of lost RTP packets 

in the current video frame according to a previous adjacent RTP packet of a lost RTP packet and a 

next adjacent RTP packet of the lost RTP packet in the current video frame among all received RTP 

packets specifically comprises: 
if it is determined according to timestamps of the previous adjacent RTP packet and the next 
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adjacent RTP packet that both the previous adjacent RTP packet and the next adjacent RTP packet 

belong to the current video frame, or, 

if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 

5 previous adjacent RTP packet belongs to the previous first video frame, the next adjacent RTP 
packet belongs to the current video frame, and the previous adjacent RTP packet is the last RTP 

packet in the previous first video frame, obtaining the total number V lostPackets of lost RTP 
packets between the previous adjacent RTP packet and the next adjacent RTP packet according to 

sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet; and 
10 determining that the number of lost RTP packets in the current video frame is V lostPackets. 

44. The method according to claim 41, wherein the estimating the number of lost RTP packets 

in the current video frame according to a previous adjacent RTP packet of a lost RTP packet and a 

next adjacent RTP packet of the lost RTP packet in the current video frame among all received RTP 

packets specifically comprises: 

15 if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 
previous adjacent RTP packet belongs to the current video frame, the next adjacent RTP packet 

belongs to a next video frame adjacent to the current video frame, and the previous adjacent RTP 

packet is not the last RTP packet in the current video frame, obtaining the total number 

20 V lostPackets of lost RTP packets between the previous adjacent RTP packet and the next adjacent 

RTP packet according to sequence numbers of the previous adjacent RTP packet and the next 

adjacent RTP packet; and 

determining that the number of lost RTP packets in the current video frame is 

int(V_lostPackets/2) + VJostPackets%2. 

25 45. The method according to claim 41, wherein the estimating the number of lost RTP packets 

in the current video frame according to a previous adjacent RTP packet of a lost RTP packet and a 

next adjacent RTP packet of the lost RTP packet in the current video frame among all received RTP 

packets specifically comprises: 

if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

30 of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that a video 

frame to which the previous adjacent RTP packet belongs and the current video frame are 

nonconsecutive, the next adjacent RTP packet belongs to the current video frame, and the previous 
adjacent RTP packet is the last RTP packet in the video frame to which the previous adjacent RTP 

packet belongs, obtaining the number V lostFrames of lost video frames between the previous 
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adjacent RTP packet and the next adjacent RTP packet and the total number V lostPackets of lost 

RTP packets according to a video frame rate, a clock rate of an RTP packet, and sequence numbers 

and timestamps of the previous adjacent RTP packet and the next adjacent RTP packet; and 

determining that the number of lost RTP packets in the current video frame is 

5 V lostPackets%V_lostFrames. 
46. The method according to claim 41, wherein the estimating the number of lost RTP packets 

in the current video frame according to a previous adjacent RTP packet of a lost RTP packet and a 

next adjacent RTP packet of the lost RTP packet in the current video frame among all received RTP 

packets specifically comprises: 

10 if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 

previous adjacent RTP packet belongs to the current video frame, a video frame to which the next 

adjacent RTP packet belongs and the current video frame are nonconsecutive, and the previous 
adjacent RTP packet is not the last RTP packet in the current video frame, determining that the 

15 number of lost RTP packets in the current video frame is 1. 
47. The method according to claim 39, wherein the obtaining a size of a current video frame 

specifically comprises: 
if it is determined that the entire current video frame is lost, estimating a payload of each lost 

RTP packet according to a previous adjacent RTP packet and a next adjacent RTP packet of the 

20 current video frame among all received RTP packets, obtaining the number V_lostFrames of lost 

video frames between a video frame to which the previous adjacent RTP packet belongs and a video 

frame to which the next adjacent RTP packet belongs and the total number VlostPackets of lost 

RTP packets according to a video frame rate, a clock rate of an RTP packet, and timestamps and 

sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet; 

25 if it is determined according to a marker bit of the previous adjacent RTP packet that the 

previous adjacent RTP packet is the last RTP packet in the video frame to which the previous 

adjacent RTP packet belongs, determining that the number of RTP packets in the current video 

frame is int(V_lostPackets/VJostFrames), and otherwise determining that the number of RTP 

packets in the current video frame is int((V_lostPackets - 1)/V lostFrames); and 

30 obtaining the size of the current video frame according to the number of RTP packets in the 

current video frame and a payload of each lost RTP packet. 

48. The method according to any one of claims 39 to 47, wherein the obtaining a change 

feature value of the current video frame according to the size of the current video frame and sizes of 

at least two previous video frames specifically comprises: 

63 



using an absolute value of an average value of difference values between the size of the current 

video frame and the sizes of the at least two previous video frames or an average value of absolute 

values of difference values between the size of the current frame and the sizes of the at least two 

previous video frames as the change feature value of the current video frame. 
5 49. The method according to any one of claims 39 to 48, wherein the obtaining an I-frame 

threshold of the current video frame according to a video frame rate and a location of the current 
video frame specifically comprises: 

obtaining the I-frame threshold of the current video frame according to the video frame rate 

and a distance between the current video frame and a previous closest I frame. 

10 50. The method according to claim 49, wherein the obtaining the I-frame threshold of the 

current video frame according to the video frame rate and a distance between the current video 

frame and a previous closest I frame, specifically comprises: 

if a previous second video frame adjacent to the previous first video frame is the previous 

closest I frame, determining that the I-frame threshold of the current video frame is a product of a 

15 size of the previous closest I frame and a first constant, wherein a value range of the first constant is 
(0,1]-

51. The method according to claim 49, wherein the obtaining the I-frame threshold of the 

current video frame according to the video frame rate and a distance between the current video 

frame and a previous closest 1-firame specifically comprises: 

20 if a previous second video frame adjacent to the previous first video frame is not the previous 

closest I frame, determining whether the distance between the current video frame and the previous 

closest I frame is greater than the video frame rate, if greater than, determining the product of an 

I-frame threshold of the previous first video frame and a first scale factor as the I-frame threshold of 

the current video frame, and if not greater than, determining the product of the 1-firame threshold of 

25 the previous first video frame and a second scale factor as the I-frame threshold of the current video 

frame; wherein a value range of the first scale factor and the second scale factor is both (0,1], and 

the first scale factor is greater than the second scale factor. 
52. The method according to any one of claims 39 to 51, wherein the determining, according to 

the change feature value of the current video frame, a change feature value of a previous first video 

30 frame, the I-frame threshold of the current video frame, the size of the current video frame, and 

sizes of the at least two previous video frames, whether the previous first video frame is an I frame 

specifically comprises: 
if a ratio of the size of the previous first video frame to the size of the previous second video 

frame adjacent to the previous first video frame or a ratio of the size of the previous first video 
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frame to the size of the current video frame is greater than a second constant, and the change feature 

value of the current video frame is greater than the I-frame threshold of the current video frame, and 

the change feature value of the previous first video frame is greater than the I-frame threshold of the 

current video frame, determining that the previous first video frame is an I frame, and otherwise 

determining that the previous first video frame is not an I frame; or, 

if a ratio of the size of the previous first video frame to the average value of sizes of at least 

two previous video frames before the previous first video frame or a ratio of the size of the previous 
first video frame to the size of the current video frame is greater than a second constant, the change 

feature value of the current video frame is greater than the I-frame threshold of the current video 
frame, and the change feature value of the previous first video frame is greater than the I-frame 

threshold of the current video frame, determining that the previous first video frame is an I frame, 

and otherwise determining that the previous first video frame is not an I frame. 

53. The method according to claim 52, wherein the determining, according to the change 

feature value of the current video frame, a change feature value of a previous first video frame, the 

I-frame threshold of the current video frame, the size of the current video frame, and sizes of the at 

least two previous video frames, whether the previous first video frame is an I-frame specifically 

further comprises: 

if the current video frame is the second video frame of the video stream, determining that the 

previous first video frame is an I frame. 

54. The method according to claim 52, wherein the second constant is determined according to 

a code rate, the video frame rate, and the location of the current video frame. 

55. The method according to claim 52 or 53, after the determining that the previous first video 

frame is an I frame, further comprising: 

calculating an average size of each I frame. 
56. The method according to claim 55, wherein if the current video frame is the last video 

frame in the video stream, the method further comprises: 
if a ratio of the size of the current video frame to the average size of each I frame is greater 

than a third constant, determining that the current video frame is an I frame, and otherwise 

determining that the current video frame is not an I frame, wherein the third constant is greater than 
0. 

57. The method according to any one of claims 39 to 56, before the obtaining a size of a 

current video frame, further comprising: 
obtaining a size of the first video frame; 
determining that a change feature value of the first video frame is a product of the size of the 



first video frame and a fourth constant, wherein a value range of the fourth constant is (0,1]; and 

determining that an I-frame threshold of the first video fi-ame equals the change feature value 

of the first video frame. 

58. A frame type detection apparatus for a video stream, comprising: 
5 a frame size obtaining module, configured to obtain a size of a current video frame, wherein 

the current video frame is located after the first video frame of the video stream; 
a feature extracting module, configured to obtain a change feature value of the current video 

frame according to the size of the current video frame and sizes of at least two previous video 

frames; 
10 a threshold obtaining module, configured to obtain an I-frame threshold of the current video 

frame according to a video frame rate and a location of the current video frame; and 

a type determining module, configured to determine, according to the change feature value of 

the current video frame, a change feature value of a previous first video frame adjacent to the 

current video frame, the I-frame threshold of the current video frame, the size of the current video 

15 frame, and the sizes of the at least two previous video frames, whether the previous first video 

frame is an I frame. 
59. The apparatus according to claim 58, wherein the frame size obtaining module is 

specifically configured to: 
if it is determined that a packet loss does not occur in the current video frame, obtain a payload 

20 of each Real-time Transport Protocol RTP packet in the current video frame; and 

accumulate the payload of each RTP packet in the current video frame to obtain the size of the 

current video frame. 

60. The apparatus according to claim 58, wherein the frame size obtaining module specifically 

comprises: 

25 a received size obtaining unit, configured to: if it is determined that a packet loss occurs in the 

current video frame and the entire frame is not lost, obtain a payload of each received RTP packet in 

the current video frame, and accumulate the payload of each received RTP packet in the current 

video frame to obtain the total size of the received RTP packets in the current video frame; 

a lost size obtaining unit, configured to estimate a payload of each lost RTP packet and the 

30 number of lost RTP packets in the current video frame according to a previous adjacent RTP packet 

of a lost RTP packet and a next adjacent RTP packet of the lost RTP packet in the current video 

frame among all received RTP packets, and obtain a total size of the lost RTP packets in the current 
video frame according to a payload of each lost RTP packet and the number of lost RTP packets in 

the current video frame; and 
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a frame size obtaining unit, configured to add the total size of the received RTP packets and the 

total size of the lost RTP packets in the current video frame to obtain the size of the current video 

frame. 

61. The apparatus according to claim 60, wherein the lost size obtaining unit is specifically 

5 configured to: 

obtain a payload of the previous adjacent RTP packet and a payload of the next adjacent RTP 

packet; and 
estimate a payload of each lost RTP packet according to the average value of the payload of the 

previous adjacent RTP packet and the payload of the next adjacent RTP packet. 

10 62. The apparatus according to claim 60, wherein the lost size obtaining unit is specifically 

further configured to: 

if it is determined according to timestamps of the previous adjacent RTP packet and the next 

adjacent RTP packet that both the previous adjacent RTP packet and the next adjacent RTP packet 

belong to the current video frame, or, 

15 if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 
of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 

previous adjacent RTP packet belongs to the previous first video frame, the next adjacent RTP 

packet belongs to the current video frame, and the previous adjacent RTP packet is the last RTP 

packet in the previous first video frame, obtain the total number V lostPackets of lost RTP packets 

20 between the previous adjacent RTP packet and the next adjacent RTP packet according to sequence 

numbers of the previous adjacent RTP packet and the next adjacent RTP packet; and 

determine that the number of lost RTP packets in the current video frame is V lostPackets. 

63. The apparatus according to claim 60, wherein the lost size obtaining unit is specifically 

further configured to: 

25 if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 

previous adjacent RTP packet belongs to the current video frame, the next adjacent RTP packet 

belongs to a next video frame adjacent to the current video frame, and the previous adjacent RTP 

packet is not the last RTP packet in the current video frame, obtain the total number V lostPackets 

30 of lost RTP packets between the previous adjacent RTP packet and the next adjacent RTP packet 

according to sequence numbers of the previous adjacent RTP packet and the next adjacent RTP 

packet; and 
determine that the number of lost RTP packets in the current video frame is 

i nt( VI ° s t P ack ets/2) + V_lostPackets%2. 
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64. The apparatus according to claim 60, wherein the lost size obtaining unit is specifically 

further configured to: 
if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that a video 

5 frame to which the previous adjacent RTP packet belongs and the current video frame are 

nonconsecutive, the next adjacent RTP packet belongs to the current video frame, and the previous 

adjacent RTP packet is the last RTP packet in the video frame to which the previous adjacent RTP 

packet belongs, obtain the number V lostFrames of lost video frames between the previous 

adjacent RTP packet and the next adjacent RTP packet and the total number V lostPackets of lost 

10 RTP packets according to a video frame rate, a clock rate of an RTP packet, and sequence numbers 

and timestamps of the previous adjacent RTP packet and the next adjacent RTP packet; and 

determine that the number of lost RTP packets in the current video frame is 

V_lostPackets%V lostFrames. 
65. The apparatus according to claim 60, wherein the lost size obtaining unit is specifically 

15 further configured to: 
if it is determined according to a marker bit of the previous adjacent RTP packet, a timestamp 

of the previous adjacent RTP packet, and a timestamp of the next adjacent RTP packet that the 

previous adjacent RTP packet belongs to the current video frame, a video frame to which the next 

adjacent RTP packet belongs and the current video frame are nonconsecutive, and the previous 

20 adjacent RTP packet is not the last RTP packet in the current video frame, determine that the 

number of lost RTP packets in the current video frame is 1. 

66. The apparatus according to claim 58, wherein the frame size obtaining module is 

specifically configured to: 

if it is determined that the entire current video frame is lost, estimate a payload of each lost 

25 RTP packet according to a previous adjacent RTP packet and a next adjacent RTP packet of the 

current video frame among all received RTP packets, obtain the number VJostFrames of lost video 

frames between a video frame to which the previous adjacent RTP packet belongs and a video 
frame to which the next adjacent RTP packet belongs and the total number V lostPackets of lost 

RTP packets according to a video frame rate, a clock rate of an RTP packet, and timestamps and 

30 sequence numbers of the previous adjacent RTP packet and the next adjacent RTP packet; 
if it is determined according to a marker bit of the previous adjacent RTP packet that the 

previous adjacent RTP packet is the last RTP packet in the video frame to which the previous 

adjacent RTP packet belongs, determine that the number of RTP packets in the current video frame 

is int(V_lostPackets/V JostFrames), and otherwise determine that the number of RTP packets in the 
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current video frame is int((V lostPackets - l)/V_JostFrames); and 

obtain the size of the current video frame according to the number of RTP packets in the 

current video frame and a payload of each lost RTP packet. 

67. The apparatus according to any one of claims 58 to 66, wherein the feature extracting 

module is specifically configured to: 
use an absolute value of an average value of difference values between the size of the current 

video frame and the sizes of the at least two previous video frames or an average value of absolute 

values of difference values between the size of the current frame and the sizes of the at least two 

previous video frames as the change feature value of the current video frame. 

68. The apparatus according to any one of claims 58 to 67, wherein the threshold obtaining 

module is specifically configured to: 

obtain the I-frame threshold of the current video frame according to the video frame rate and a 
distance between the current video frame and a previous closest I frame. 

69. The apparatus according to claim 68, wherein the threshold obtaining module is 

specifically configured to: 
if a previous second video frame adjacent to the previous first video frame is the previous 

closest I frame, determine that the I-frame threshold of the current video frame is a product of a size 

of the previous closest I-frame and a first constant, wherein a value range of the first constant is 

(0,1]. 

70. The apparatus according to claim 68, wherein the threshold obtaining module is 

specifically configured to: 
if a previous second video frame adjacent to the previous first video frame is not the previous 

closest I frame, determine whether the distance between the current video frame and the previous 

closest I-frame is greater than the video frame rate, if greater than, determine the product of an 

I-frame threshold of the previous first video frame and a first scale factor as the I-frame threshold of 

the current video frame, and if not greater than, determine the product of the I-frame threshold of 

the previous first video frame and a second scale factor as the I-frame threshold of the current video 

frame; wherein a value range of the first scale factor and the second scale factor is both (0,1], and 

the first scale factor is greater than the second scale factor. 

71. The apparatus according to any one of claims 58 to 70, wherein the type determining 

module is specifically further configured to: 
if a ratio of the size of the previous first video frame to the size of the previous second video 

frame adjacent to the previous first video frame or a ratio of the size of the previous first video 

frame to the size of the current video frame is greater than a second constant, the change feature 



value of the current video frame is greater than the I-frame threshold of the current video frame, and 

the change feature value of the previous first video frame is greater than the I-frame threshold of the 

current video frame, determine that the previous first video frame is an I frame, and otherwise 

determine that the previous first video frame is not an I frame; or, 

5 if a ratio of the size of the previous first video frame to the average value of sizes of at least 

two previous video frames before the previous first video frame or the ratio of the size of the 

previous first video frame to the size of the current video frame is greater than a second constant, 

the change feature value of the current video frame is greater than the I-frame threshold of the 

current video frame, and the change feature value of the previous first video frame is greater than 

10 the I-frame threshold of the current video frame, determine that the previous first video frame is an I 
frame, and otherwise determine that the previous first video frame is not an I frame. 

72. The apparatus according to claim 71, wherein the type determining module is specifically 
configured to: 

if the current video frame is the second video frame of the video stream, determine that the 

15 previous first video frame is an I frame. 

73. The apparatus according to claim 71, wherein the second constant is determined according 

to a code rate, the video frame rate, and the location of the current video frame. 

74. The apparatus according to claim 71 or 72, further comprising: 

an average value calculating module, configured to: after the type determining module 

20 determines that the previous first video frame is an I frame, calculate an average size of each I 
frame. 

75. The apparatus according to claim 74, wherein if the current video frame is the last video 

frame in the video stream, the type determining module is further configured to: 
if a ratio of the size of the current video frame to the average size of each I frame is greater 

25 than a third constant, determine that the current video frame is an I frame, and otherwise determine 

that the current video frame is not an I frame, wherein the third constant is greater than 0. 

76. The apparatus according to any one of claims 58 to 75, wherein the frame size obtaining 
module is further configured to: obtain a size of the first video frame; 

the feature extracting module is further configured to: determine that a change feature value of 
30 the first video frame is a product of the size of the first video frame and a fourth constant, wherein a 

value range of the fourth constant is (0,1]; and 

the threshold obtaining module is further configured to determine that an I-frame threshold of 

the first video frame equals the change feature value of the first video frame. 

77. A frame size detection method, comprising: 
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if it is determined that a packet loss occurs between two received RTP packets, obtaining a 
payload of each received RTP packet, and estimating a payload of each lost RTP packet according 

to the payload of each received RTP packet; 
obtaining the total number V lostPackets of lost RTP packets between the two RTP packets 

5 according to sequence numbers of the two RTP packets; 
estimating the number of lost RTP packets in each frame with a packet loss according to the 

total number V lostPackets of lost RTP packets, and timestamps and marker bits of the two RTP 
packets; and 

obtaining a size of each frame with the packet loss according to the number of lost RTP 

10 packets in each frame with the packet loss and the payload of each lost RTP packet. 

78. The method according to claim 77, wherein the estimating a payload of each lost RTP 

packet according to the payload of each received RTP packet specifically comprises: 
estimating the payload of each lost RTP packet according to an average value of the payloads 

of the two RTP packets; or 

15 estimating the payload of each lost RTP packet according to an average value of payloads of a 

plurality of received RTP packets before a lost RTP packet. 
79. The method according to claim 77 or 78, wherein the estimating the number of lost RTP 

packets in each frame with a packet loss according to the total number V lostPackets of lost RTP 
packets, and timestamps and marker bits of the two RTP packets specifically comprises: 

20 if it is determined according to the timestamps of the two RTP packets that the two RTP 
packets belong to a same frame, or, if it is determined according to the timestamps and marker bits 

of the two RTP packets that the two RTP packets separately belong to two consecutive frames and 

the former RTP packet is the last RTP packet in a frame to which the former RTP packet belongs, 

determining that the number of lost RTP packets in a frame to which the latter RTP packet belongs 

25 equals the total number V lostPackets of lost RTP packets. 

80. The method according to claim 77 or 78, wherein the estimating the number of lost RTP 

packets in each frame with a packet loss according to the total number V JostPackets of lost RTP 

packets, and timestamps and marker bits of the two RTP packets specifically comprises: 

if it is determined according to the timestamps and marker bits of the two RTP packets that the 

30 two RTP packets separately belong to two consecutive frames and the former RTP packet is not the 

last RTP packet in a frame to which the former RTP packet belongs, determining that the number of 

lost RTP packets in the frame to which the former RTP packet belongs is int(V_lostPackets/2) + 

V_lostPackets%2, and the number of lost RTP packets in a frame to which the latter RTP packet 

belongs is int(V_lostPackets/2). 

71 



81. The method according to claim 77 or 78, wherein the estimating the number of lost RTP 

packets in each frame with a packet loss according to the total number V lostPackets of lost RTP 

packets, and timestamps and marker bits of the two RTP packets specifically comprises: 

if it is determined according to the timestamps and marker bits of the two RTP packets that the 

5 two RTP packets belong to different frames, frames to which the two RTP packets belong are 

nonconsecutive, and the former RTP packet is the last RTP packet in a frame to which the former 
RTP packet belongs, obtaining the number V lostFrames of lost entire frames between the frames 

to which the two RTP packets belong according to a video frame rate, a clock rate of an RTP packet, 

and the timestamps of the two RTP packets; and 

10 determining that the number of lost RTP packets in each lost entire frame is 

int(VJostPackets/VJostFrames), and the number of lost RTP packets in a frame to which the latter 

RTP packet belongs is VJostPackets%V lostFrames. 

82. The method according to claim 77 or 78, wherein the estimating the number of lost RTP 

packets in each frame with a packet loss according to the total number V_lostPackets of lost RTP 

15 packets, and timestamps and marker bits of the two RTP packets specifically comprises: 

if it is determined according to the timestamps and marker bits of the two RTP packets that the 

two RTP packets belong to different frames, frames to which the two RTP packets belong are 
nonconsecutive, and the former RTP packet is not the last RTP packet in a frame to which the 

former RTP packet belongs, obtaining the number V lostFrames of lost entire frames between the 

20 frames to which the two RTP packets belong according to a video frame rate, a clock rate of an RTP 

packet, and the timestamps of the two RTP packets; and 

determining that the number of lost RTP packets in the frame to which the former RTP packet 

belongs is 1, the number of lost RTP packets in each lost entire frame is int((V lostPackets -

l)/VJostFrames), and the number of lost RTP packets in a frame to which the latter RTP packet 

25 belongs is (VJostPackets - 1 )%VJostFrames. 

83. A frame size detection apparatus, comprising: 

a payload estimating module, configured to: if it is determined that a packet loss occurs 

between two received RTP packets, obtain a payload of each received RTP packet, and estimate a 

payload of each lost RTP packet according to the payload of each received RTP packet; 

30 a total loss number obtaining module, configured to obtain the total number VJostPackets of 

lost RTP packets between the two RTP packets according to sequence numbers of the two RTP 

packets; 
an each loss number estimating module, configured to estimate the number of lost RTP packets 

in each frame with a packet loss according to the total number of lost RTP packets VJostPackets, 
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and timestamps and marker bits of the two RTP packets; and 
a frame size detecting module, configured to obtain a size of each frame with the packet loss 

according to the number of lost RTP packets in each frame with the packet loss and a payload of 

each lost RTP packet. 
5 84. The apparatus according to claim 83, wherein the payload estimating module is specifically 

configured to: 
estimate the payload of each lost RTP packet according to an average value of the payloads of 

the two RTP packets; or 
estimate the payload of each lost RTP packet according to an average value of payloads of a 

10 plurality of received RTP packets before a lost RTP packet. 

85. The apparatus according to claim 83 or 84, wherein the each loss number estimating 

module is specifically configured to: 

if it is determined according to the timestamps of the two RTP packets that the two RTP 
packets belong to a same frame, or, if it is determined according to the timestamps and marker bits 

15 of the two RTP packets that the two RTP packets separately belong to two consecutive frames and 

the former RTP packet is the last RTP packet in a frame to which the former RTP packet belongs, 

determine that the number of lost RTP packets in a frame to which the latter RTP packet belongs 

equals the total number V lostPackets of lost RTP packets. 
86. The apparatus according to claim 83 or 84, wherein the each loss number estimating 

20 module is specifically configured to: 
if it is determined according to the timestamps and marker bits of the two RTP packets that the 

two RTP packets separately belong to two consecutive frames and the former RTP packet is not the 

last RTP packet in a frame to which the former RTP packet belongs, determine that the number of 

lost RTP packets in the frame to which the former RTP packet belongs is int(V_lostPackets/2) + 

25 V_lostPackets%2, and the number of lost RTP packets in a frame to which the latter RTP packet 

belongs is int(V_lostPackets/2). 

87. The apparatus according to claim 83 or 84, wherein the each loss number estimating 

module is specifically configured to: 

if it is determined according to the timestamps and marker bits of the two RTP packets that the 

30 two RTP packets belong to different frames, frames to which the two RTP packets belong are 
nonconsecutive, and the former RTP packet is the last RTP packet in a frame to which the former 

RTP packet belongs, obtain the number V lostFrames of lost entire frames between the frames to 
which the two RTP packets belong according to a video frame rate, a clock rate of an RTP packet, 

and the timestamps of the two RTP packets; and 
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determine that the number of lost RTP packets in each lost entire frame is 
int(V_lostPackets/V_lostFrames), and the number of lost RTP packets in a frame to which the latter 

RTP packet belongs is V lostPackets%V JostFrames. 

88. The apparatus according to claim 83 or 84, wherein the each loss number estimating 
5 module is specifically configured to: 

if it is determined according to the timestamps and marker bits of the two RTP packets that the 

two RTP packets belong to different frames, frames to which the two RTP packets belong are 

nonconsecutive, and the former RTP packet is not the last RTP packet in a frame to which the 

former RTP packet belongs, obtain the number V lostFrames of lost entire frames between the 
10 frames to which the two RTP packets belong according to a video frame rate, a clock rate of an RTP 

packet, and the timestamps of the two RTP packets; and 

determine that the number of lost RTP packets in the frame to which the former RTP packet 
belongs is 1, the number of lost RTP packets in each lost entire frame is int((V lostPackets -

l)/V_lostFrames), and the number of lost RTP packets in a frame to which the latter RTP packet 

15 belongs is (V lostPackets - l)%V_lostFrames. 
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