
MULTIMEDIA QUALITY MONITORING METHOD, AND 

DEVICE 

TECHNICAL FIELD 

5 [0001] The present invention relates to the field of information technologies, and in 

particular, to a multimedia quality monitoring method, and a device. 

BACKGROUND 

[0002] With development of network technologies and the advent of a new era of 

multimedia, video on demand, web television, video telephone and the like have become main 

10 services of a broadband network. For a multimedia service, an amount of data is large, a 

requirement for real-time performance is high, and user sensitivity is strong; therefore, 

multimedia quality monitoring has a very important significance for a manufacturer and an 

operator of multimedia communications equipment. 

[0003] In the prior art, audio quality and video quality of multimedia are separately 

15 acquired first, and then, multimedia quality is obtained by using the two types of quality. 

However, when cases such as packet loss and the like occurs in multimedia, it is difficult to 

reflect multimedia distortion caused by the packet loss by using an existing method, thereby 

making a multimedia quality monitoring result inaccurate. 

SUMMARY 

20 [0004] Embodiments of the present invention provide a multimedia quality monitoring 

method, and a device, so as to improve accuracy of a multimedia quality monitoring result. 

[0005] According to a first aspect, an embodiment of the present invention provides a 



multimedia quality monitoring method, including: 

determining reference quality of multimedia according to reference video quality 

and reference audio quality of the multimedia; 

acquiring multimedia distortion quality that is after video distortion and/or audio 

5 distortion of the multimedia occur/occurs; and 

determining quality of the multimedia according to the reference quality of the 

multimedia and the multimedia distortion quality. 

[0006] In a possible implementation manner of the first aspect, the determining reference 

quality of multimedia according to reference video quality and reference audio quality of the 

10 multimedia includes: determining the reference quality of the multimedia according to 

A VMOSC = av 1 • V MOSC + av2 • AMOSC + av3 • VMOSC • A_MOSC + avA wher£ 

AV MOSC is the reference quality of the multimedia, V MOSC is the reference video quality, 

A MOSC is the reference audio quality, and avl, av2, av3, and av4 are constants. 

[0007] In another possible mplementation manner of the first aspect, the multimedia 

15 distortion quality includes: multimedia distortion quality due to packet loss and/or multimedia 

distortion quality due to rebuffering; and the acquiring multimedia distortion quality that is 

after video distortion and/or audio distortion of the multimedia occur/occurs includes: 

determining, according to the reference video quality and a video packet loss rate, video 

quality due to packet loss that is after a packet in a video of the multimedia is lost, and/or 

20 determining, according to the reference audio quality and an audio packet loss rate, audio 

quality due to packet loss that is after a packet in an audio of the multimedia is lost; acquiring 

the multimedia distortion quality due to packet loss according to the video quality due to 

packet loss and/or the audio quality due to packet loss; and/or acquiring the multimedia 

distortion quality due to rebuffering according to a rebuffering parameter, during a 

25 transmission process, of the multimedia 

[0008] In another possible implementation manner of the first aspect, the acquiring the 

multimedia distortion quality due to packet loss according to the video quality due to packet 

loss and/or the audio quality due to packet loss includes: determining video distortion quality 

due to packet loss according to the video quality due to packet loss and the reference video 
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quality, and determining audio packet loss distortion quality according to the audio quality 

due to packet loss and the reference audio quality; determining a video packet loss distortion 

factor according to the video distortion quality due to packet loss and the reference video 

quality, and determining an audio packet loss distortion factor according to the audio packet 

5 loss distortion quality and the reference audio quality; determining a multimedia packet loss 

distortion factor according to the video packet loss distortion factor and the audio packet loss 

distortion factor; and determining the multimedia distortion quality due to packet loss 

according to the multimedia packet loss distortion factor and the reference quality of the 

multimedia. 

10 [0009] In yet another possible implementation manner of the first aspect, the determining 

video distortion quality due to packet loss according to the video quality due to packet loss 

and the reference video quality, and determining audio packet loss distortion quality according 

to the audio quality due to packet loss and the reference audio quality includes: determining 

the video distortion quality due to packet loss V_DP according to 

15 V _ DP = V MOSC - Video _M OS ^ where y_MOSC is the reference video quality, and 

is the video quality due to packet loss; and determining the audio packet loss 

distortion quality A DP according to - A MOSC where A_MOSC is 

the reference audio quality, and AudioMOS js ^ au(j10 quality due to packet loss. 

[0010] In yet another possible implementation manner of the first aspect, the determining 

20 a video packet loss distortion factor according to the video distortion quality due to packet 

loss and the reference video quality, and determining an audio packet loss distortion factor 

according to the audio packet loss distortion quality and the reference audio quality includes: 

determining the video packet loss distortion factor AV_DFV according to 

V DP V MOSC-Video MOS , . , A V DFV - or A V DFV - — - ——- , where V MOSC is the 
V MOSC ~ V MOSC 

25 reference video quality, and V_DP is the video distortion quality due to packet loss; and/or 

determining the audio packet loss distortion factor AVJDFA according to 
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AT/ nr?A A AT/ r>z7A A MOSC-Audio MOS , . , AV DFA = = or AV DFA = — = , where A MOSC is the 
A MOSC ~ A MOSC 

reference audio quality, and A_DP is the audio packet loss distortion quality. 

[0011] In another possible implementation manner of the first aspect, the determining a 

multimedia packet loss distortion factor according to the video packet loss distortion factor 

5 and the audio packet loss distortion factor includes: 

determining the multimedia packet loss distortion factor AV_DF according to 

av5 • A V DFV + av6 • A V DFA JT, _ „ JT, ^ = = or AV DF = av5 + av6 • A V DFV + avl-AV DFA , 
1 + av5 • A V DFV + av6 • A V DFA 

where AV_DFA is the audio packet loss distortion factor, AV_DFV is the video packet loss 

distortion factor, and av5, av6 and av7 are constants. 

10 [0012] In yet another possible implementation manner of the first aspect, 

the determining the multimedia distortion quality due to packet loss according to 

the multimedia packet loss distortion factor and the reference quality of the multimedia 

includes: determining the multimedia distortion quality due to packet loss AVDP according 

to AVDP = (AV_MOSC - MOSMIN)- AV_DF, where AV_MOSC is the reference quality 

15 of the multimedia, MOS MIN is lowest quality of the multimedia, and AV_DF is the 

multimedia packet loss distortion factor. 

[0013] In another possible implementation manner of the first aspect, the rebuffering 

parameter includes one or any combination of the following: the number of rebufferings, 

rebuffering duration, an impact factor between multiple rebufferings, and multimedia initial 

20 quality. 

[0014] In yet another possible implementation manner of the first aspect, the acquiring the 

multimedia distortion quality due to rebuffering according to a rebuffering parameter, during a 

transmission process, of the multimedia includes: acquiring the multimedia distortion quality 

due to rebuffering according to 

A V_DR = (Audiovisual Quality - MOS MIN) • 

(NR) 
av8 f ARL Y""° ( MRF av|2 

\avl j V av9 J V av 11j 

1 + 
25 

f NR1 av8 T ARL") avlO ( MRF Y""2 

\avl) { av9 J { av11 J 
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where Audiovisual Quality is the multimedia initial quality, NR is the number of 

rebufferings, ARL is the rebuffering duration, MRF is the impact factor between multiple 

rebufferings, and avl-av\2 are constants. 

[0015] In another possible implementation manner of the first aspect, the determining 

5 quality of the multimedia according to the reference quality of the multimedia and the 

multimedia distortion quality includes: determining the multimedia quality due to packet loss 

according to the reference quality of the multimedia and the multimedia distortion quality due 

to packet loss; and determining the quality of the multimedia according to the reference 

quality of the multimedia or the multimedia quality due to packet loss, and the distortion 

10 quality due to rebuffering. 

[0016] In another possible implementation manner of the first aspect, the determining the 

multimedia quality due to packet loss according to the reference quality of the multimedia and 

the multimedia distortion quality due to packet loss includes: determining the multimedia 

quality due to packet loss A V_MOSP according to A V_MOSP = A V MOSC - A V_DP, 

15 where A V MOSC is the reference quality of the multimedia, and A V_DP is the multimedia 

distortion quality due to packet loss. 

[0017] In another possible implementation manner of the first aspect, the determining the 

quality of the multimedia according to the reference quality of the multimedia or the 

multimedia quality due to packet loss, and the distortion quality due to rebuffering includes: 

20 determining the quality A V_MOSR of the multimedia according to 

A V MOSR = Audiovisual Quality - A V_DR ^ wher£ Audiovisuai_QuaUty is the reference 

quality of the multimedia or the multimedia quality due to packet loss, and A V_DR is the 

distortion quality due to rebuffering. 

[0018] According to yet another aspect, an embodiment of the present invention provides 

25 a multimedia quality monitoring apparatus, including: 

a first determining module, configured to determine reference quality of 

multimedia according to reference video quality and reference audio quality of the 

multimedia; 
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a second determining module, configured to acquire multimedia distortion quality 

that is after video distortion and/or audio distortion of the multimedia occur/occurs; and 

a third determining module, configured to determine quality of the multimedia 

according to the reference quality of the multimedia and the multimedia distortion quality. 

5 [0019] In a possible implementation manner of a second aspect, the first determining 

module is specifically configured to: 

determine the reference quality of the multimedia according to 

A V MOSC = av 1 • V MOSC + av2 • A_MOSC + av3 • V MOSC • AMOSC + av4 , where 

AV_MOSC is the reference quality of the multimedia, V MOSC is the reference video quality, 

10 A MOSC is the reference audio quality, and avl, av2, av3, and av4 are constants. 

[0020] In a possible implementation manner of the second aspect, the multimedia 

distortion quality includes: multimedia distortion quality due to packet loss and/or multimedia 

distortion quality due to rebuffering; and the second determining module is specifically 

configured to: determine, according to the reference video quality and a video packet loss rate, 

15 video quality due to packet loss that is after a packet in a video of the multimedia is lost, 

and/or determine, according to the reference audio quality and an audio packet loss rate, audio 

quality due to packet loss that is after a packet in an audio of the multimedia is lost; acquire 

the multimedia distortion quality due to packet loss according to the video quality due to 

packet loss and/or the audio quality due to packet loss, and/or acquire the multimedia 

20 distortion quality due to rebuffering according to a rebuffering parameter, during a 

transmission process, of the multimedia. 

[0021] In a possible implementation manner of the second aspect, the second determining 

module is specifically configured to: determine video distortion quality due to packet loss 

according to the video quality due to packet loss and the reference video quality, and 

25 determine audio packet loss distortion quality according to the audio quality due to packet 

loss and the reference audio quality; determine a video packet loss distortion factor according 

to the video distortion quality due to packet loss and the reference video quality, and 

determine an audio packet loss distortion factor according to the audio packet loss distortion 

quality and the reference audio quality; determine a multimedia packet loss distortion factor 
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according to the video packet loss distortion factor and the audio packet loss distortion factor; 

and determine the multimedia distortion quality due to packet loss according to the 

multimedia packet loss distortion factor and the reference quality of the multimedia. 

[0022] In a possible implementation manner of the second aspect, the second determining 

5 module is specifically configured to: determine the video distortion quality due to packet loss 

V_DP according to V _ DP = V MOSC - Video_MOS , where V MOSC is the reference 

video quality, and Video_MOS is the video quality due to packet loss; and determine the 

audio packet loss distortion quality A DP according to A DP = A_MOSC - AudioMOS , 

where A MOSC is the reference audio quality, and Audio_MOS js the audio quality due to 

10 packet loss. 

[0023] In a possible implementation manner of the second aspect, the second determining 

module is specifically configured to: 

determine the video packet loss distortion factor AV_DFV according to 

AV ncv V AV r\ mr V MOSC~VideO MOS \xr\cn ' AV DFV = —= or AV DFV = — =—— , where V MOSC is the 
VMOSC ~ VMOSC 

15 reference video quality, and V_DP is the video distortion quality due to packet loss; and/or, 

determine the audio packet loss distortion factor AV_DFA according to 

A DP A MOSC-Audio MOS , urior • AV DFA = = or AV DFA = ̂  , where AMOSC is the 
A MOSC ~ A MOSC 

reference audio quality, and A_DP is the audio packet loss distortion quality. 

[0024] In a possible implementation manner of the second aspect, the second determining 

20 module is specifically configured to: determine the multimedia packet loss distortion factor 

A„ i• av5 • A V DFV + av6 • A V DFA AV DF according to = = or 
1 + av5 • A V DFV + av6 • A V DFA 

AVDF = av5 +av6-AV DFV + av7 • AV DFA, where AVDFA is the audio packet loss 

distortion factor, AV DFV is the video packet loss distortion factor, and av5, av6 and av7 are 

constants. 

25 [0025] In a possible implementation manner of the second aspect, the second determining 
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module is specifically configured to: determine the multimedia distortion quality due to 

packet loss AV_DP according to ^ V_DP (AV_MOSC MOS_MIN)- AV DF ^ where 

AV MOSC is the reference quality of the multimedia, MOS MIN is lowest quality of the 

multimedia, and AV_DF is the multimedia packet loss distortion factor. 

5 [0026] In a possible implementation manner of the second aspect, the rebuffering 

parameter includes one or any combination of the following: the number of rebufferings, 

rebuffering duration, an impact factor between multiple rebufferings, and multimedia initial 

quality. 

[0027] In a possible implementation manner of the second aspect, the second determining 

10 module is specifically configured to: according to 

acquire the multimedia distortion quality due to rebuffering, where Audiovisual_Quality is 

the multimedia initial quality, NR is the number of rebufferings, ARL is the rebuffering 

duration, MRF is the impact factor between multiple rebufferings, and avl - av 12 are 

15 constants. 

[0028] In a possible implementation manner of the second aspect, the third determining 

module is specifically configured to: determine the multimedia quality due to packet loss 

according to the reference quality of the multimedia and the multimedia distortion quality due 

to packet loss; and determine the quality of the multimedia according to the reference quality 

20 of the multimedia or the multimedia quality due to packet loss, and the distortion quality due 

to rebuffering. 

[0029] In a possible implementation manner of the second aspect, the third determining 

module is specifically configured to: determine the multimedia quality due to packet loss 

AV_MOSP according to AV_MOSP A VMOSC AV_DP ^ where AV_MOSC is the 

25 reference quality of the multimedia, and AV DP is the multimedia distortion quality due to 

packet loss. 

A V_DR = (Audiovisual Quality - MOS MIN) • 
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[0030] In a possible implementation manner of the second aspect, the third determining 

module is specifically configured to: determine the quality AV_MOSR of the multimedia 

according to dV_MOSR= Audiovisual_Quality- AV DR ^ wjiere Audiovisual Quality is 

the reference quality of the multimedia or the multimedia quality due to packet loss, and 

5 A V_DR is the distortion quality due to rebuffering. 

[0031J According to another aspect, an embodiment of the present invention further 

provides a terminal, including a receiving module, configured to receive multimedia; and 

further including the multimedia quality monitoring apparatus provided in the embodiment of 

the present invention. 

10 [0032] According to another aspect, an embodiment of the present invention further 

provides a terminal, including a receiver, configured to receive multimedia; and further 

including: a processor, configured to execute the multimedia quality monitoring method 

provided in the embodiment of the present invention. 

[0033] According to another aspect, an embodiment of the present invention further 

15 provides a network device, including a receiving module, configured to receive multimedia; 

and further including the multimedia quality monitoring apparatus provided in the 

embodiment of the present invention. 

[0034] According to another aspect, an embodiment of the present invention further 

provides a network device, including a receiver, configured to receive multimedia; and further 

20 including: a processor, configured to execute the multimedia quality monitoring method 

provided in the embodiment of the present invention. 

[0035] According to the multimedia quality monitoring method, and the device that are 

provided in the embodiments of the present invention, reference quality of multimedia is 

obtained by using reference video quality and reference audio quality of the multimedia, 

25 multimedia distortion quality that is after video distortion and/or audio distortion of the 

multimedia occur/occurs is acquired, and quality of the multimedia is determined according to 

the reference quality of the multimedia and the multimedia distortion quality. Therefore, 

accuracy of a multimedia quality monitoring result is improved. 
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BRIEF DESCRIPTION OF DRAWINGS 

[0036] To describe the technical solutions in the embodiments of the present invention or 

in the prior art more clearly, the following briefly introduces the accompanying drawings 

required for describing the embodiments or the prior art. Apparently, the accompanying 

5 drawings in the following description show some embodiments of the present invention, and a 

person of ordinary skill in the art may still derive other drawings from these accompanying 

drawings without creative efforts. 

[0037] FIG 1 is a schematic structural diagram of an embodiment of a multimedia quality 

monitoring method according to the present invention; 

10 [0038] FIG 2 is a schematic structural diagram of yet another embodiment of a 

multimedia quality monitoring method according to the present invention; 

[0039] FIG. 3 is a schematic structural diagram of an embodiment of a multimedia quality 

monitoring apparatus according to the present invention; 

[0040] FIG 4 is a schematic structural diagram of an embodiment of a terminal according 

15 to the present invention; 

[0041] FIG. 5 is a schematic structural diagram of yet another embodiment of a terminal 

according to the present invention; 

[0042] FIG 6 is a schematic structural diagram of an embodiment of a network device 

according to the present invention; and 

20 [0043] FIG. 7 is a schematic structural diagram of yet another embodiment of a network 

device according to the present invention. 

DESCRIPTION OF EMBODIMENTS 

[0044] To make the objectives, technical solutions, and advantages of the embodiments of 

the present invention clearer, the following clearly and completely describes the technical 

25 solutions in the embodiments of the present invention with reference to the accompanying 

drawings in the embodiments of the present invention. Apparently, the described 

embodiments are a part rather than all of the embodiments of the present invention. All other 

embodiments obtained by a person of ordinary skill in the art based on the embodiments of 
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the present invention without creative efforts shall fall within the protection scope of the 

present invention. 

[0045] Technologies described in this specification may be applied to various 

communications systems, for example, current 2G and 3G communications systems and 

5 next-generation communications systems, for example, a Global System for Mobile 

Communications (GSM, Global System for Mobile communications), a Code Division 

Multiple Access (CDMA, Code Division Multiple Access) system, a Time Division Multiple 

Access (TDMA, Time Division Multiple Access) system, a Wideband Code Division Multiple 

Access (WCDMA, Wideband Code Division Multiple Access Wireless) system, a Frequency 

10 Division Multiple Access (FDMA, Frequency Division Multiple Addressing) system, an 

Orthogonal Frequency-Division Multiple Access (OFDMA, Orthogonal Frequency-Division 

Multiple Access) system, a single-carrier FDMA (SC-FDMA) system, a General Packet Radio 

Service (GPRS, General Packet Radio Service) system, a Long Term Evolution (LTE, Long 

Term Evolution) system, and other similar communications systems. 

15 [0046] A terminal involved in this application, that is, a user device, may be a wireless 

terminal or a wired terminal. The wireless terminal may refer to a device that provides a user 

with voice and/or data connectivity, a handheld device with a radio connection function, or 

another processing device connected to a radio modem. The wireless terminal may 

communicate with one or more core networks through a radio access network (such as RAN, 

20 Radio Access Network). The wireless terminal may be a mobile terminal, such as a mobile 

phone (also referred to as a "cellular" phone) and a computer with a mobile terminal, for 

example, may be a portable, pocket-sized, handheld, computer built-in, or vehicle-mounted 

mobile apparatus, which exchanges voice and/or data with the radio access network. For 

example, it may be a device such as a personal communication service (PCS, Personal 

25 Communication Service) phone, a cordless telephone set, a Session Initiation Protocol (SIP) 

phone, a wireless local loop (WLL, Wireless Local Loop) station, or a personal digital 

assistant (PDA, Personal Digital Assistant). The wireless terminal may also be called a system, 

a subscriber unit (Subscriber Unit), a subscriber station (Subscriber Station), a mobile station 

(Mobile Station), a mobile terminal (Mobile), a remote station (Remote Station), an access 

30 point (Access Point), a remote terminal (Remote Terminal), an access terminal (Access 



Terminal), a user terminal (User Terminal), a user agent (User Agent), a user device (User 

Device), or a user equipment (User Equipment). 

[0047] Network devices involved in the application may be various network node devices, 

such as base stations, base station controllers, access points (Access Point, AP) on various 

5 networks, or network elements such as controllers or authenticators behind the access points 

and the base stations mentioned above. 

[0048] In addition, the terms "system" and "network" may be used interchangeably in this 

specification. The term "and/or" in this specification describes only an association relationship 

for describing associated objects and represents that three relationships may exist. For 

10 example, A and/or B may represent the following three cases: Only A exists, both A and B 

exist, and only B exists. In addition, the character 7" in this specification generally represents 

an "or" relationship between the associated objects. 

[0049] FIG. 1 is a schematic structural diagram of an embodiment of a multimedia quality 

monitoring method according to the present invention. As shown in FIG. 1, the method 

15 includes: 

[0050] SI01: Determine reference quality of multimedia according to reference video 

quality and reference audio quality of the multimedia. 

[0051] SI02: Acquire multimedia distortion quality that is after video distortion and/or 

audio distortion of the multimedia occur/occurs. 

20 [0052] SI03: Determine quality of the multimedia according to the reference quality of 

the multimedia and the multimedia distortion quality. 

[0053] Multimedia involved in this embodiment of the present invention refers to various 

multimedia files including video and audio, for example, multimedia data that is received 

when a terminal performs a service process, such as video on demand, web television, and 

25 video telephone. 

[0054] The multimedia needs to be encoded before being transmitted, and video data and 

audio data in the multimedia generally need to be encoded separately. After the encoding, two 

transport streams, namely a video stream and an audio stream, may be transmitted; or 

interleaved packetization may be performed on the encoded video data and the encoded audio 

30 data, that is, one packet includes not only the video data but also the audio data, and the video 
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data and the audio data are transmitted in one transport stream. 

[0055] Because encoding of the video data and the audio data may result in distortion to a 

certain extent, the reference video quality of the multimedia involved in this embodiment of 

the present invention may be video quality that is after video encoding is performed on the 

5 video data in the multimedia, and similarly, reference audio quality of the multimedia may be 

audio quality that is after audio encoding is performed on the audio data in the multimedia. 

[0056[ In this embodiment of the present invention, various existing methods may be used 

to determine the reference quality of the multimedia according to the reference video quality 

and the reference audio quality of the multimedia. 

10 [0057] Optionally, the reference quality of the multimedia may be determined according 

to Qav' = a, • Qv codm + a2 • Qacoding + a, • QVC0lUng • Qa C(xling + a,, where QJ is the reference 

quality of the multimedia, Qv codjng is the reference video quality, Qa coding is the reference 

audio quality, and ax, a2, , and a4 are constants. 

[0058] Multimedia distortion quality may include: multimedia distortion quality due to 

15 packet loss and/or multimedia distortion quality due to rebuffering. That is, multimedia 

distortion may be caused by video packet loss and/or audio packet loss, and may also be 

caused by a rebuffering, during a transmission process, of multimedia. It can be understood 

that multimedia distortion may also be caused by other reasons, for example, quality of 

service of a transmission channel, which may include bandwidth, time delay, jitter and the like, 

20 and a status of adaptation between parameters for an audio/video encoder and a transmission 

channel, where the parameters may include an encoding manner, video resolution, a video 

frame rate and the like. 

[0059] Therefore, video quality due to packet loss may be determined according to a 

packet loss status of video data, or video quality due to packet loss that is after a packet in a 

25 video of the multimedia is lost may also be determined according to the reference video 

quality and a video packet loss rate, and the video quality due to packet loss may also be 

determined according to various existing methods. 

[0060J Similarly, audio quality due to packet loss may be determined according to a 

packet loss status of audio data, or audio quality due to packet loss that is after a packet in an 
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audio of the multimedia is lost may also be determined according to the reference audio 

quality and an audio packet loss rate, and the audio quality due to packet loss may also be 

determined according to various existing methods. 

[0061] Further, multimedia distortion quality due to packet loss may be acquired 

5 according to the video quality due to packet loss and/or the audio quality due to packet loss. 

[0062] Optionally, video distortion quality due to packet loss may be determined 

according to the video quality due to packet loss and the reference video quality, and audio 

packet loss distortion quality may be determined according to the audio quality due to packet 

loss and the reference audio quality. For example, the video distortion quality due to packet 

10 loss may be a difference between the reference video quality and the video quality due to 

packet loss, and similarly, the audio packet loss distortion quality may be a difference 

between the reference audio quality and the audio quality due to packet loss. 

[0063] Further, a video packet loss distortion factor may be further determined according 

to the video distortion quality due to packet loss and the reference video quality, and an audio 

15 packet loss distortion factor may be determined according to the audio packet loss distortion 

quality and the reference audio quality. For example, the video packet loss distortion factor 

may be a ratio of the video distortion quality due to packet loss to the reference video quality, 

and similarly, the audio packet loss distortion factor may be a ratio of the audio packet loss 

distortion quality to the reference audio quality. 

20 [0064] Further, a multimedia packet loss distortion factor may be determined according to 

the video packet loss distortion factor and the audio packet loss distortion factor. For example, 

the multimedia packet loss distortion factor may have a linear or non-linear relationship with 

the video packet loss distortion factor or the audio packet loss distortion factor, or may be a 

combination of linearity and non-linearity. 

25 [0065] Finally, the multimedia distortion quality due to packet loss may be determined 

according to the multimedia packet loss distortion factor and the reference quality of the 

multimedia. 

[0066] As another feasible implementation manner, a rebuffering parameter, such as the 

number of rebufferings, rebuffering duration, and an impact factor between multiple 

30 rebufferings, of multimedia during a transmission process may be acquired, and further, the 
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multimedia distortion quality due to rebuffering is acquired according to the rebuffering 

parameter. The rebuffering parameter or a combination of the rebuffering parameters may 

have a linear or non-linear relationship with the multimedia distortion quality due to 

rebuffering, or may be in a linearity or non-linearity combined relationship. 

5 [0067] After the multimedia distortion quality is determined, the quality of the multimedia 

may be determined according to the reference quality of the multimedia and the multimedia 

distortion quality. The multimedia distortion quality may include a multimedia distortion 

vector due to packet loss, or include the multimedia distortion quality due to rebuffering, or 

include the multimedia distortion vector due to packet loss and the multimedia distortion 

10 quality due to rebuffering. 

[0068] Specifically, during a transmission process of multimedia, if no rebuffering occurs 

and only a case of video packet loss and/or audio packet loss occurs, the multimedia distortion 

quality may include only the multimedia distortion quality due to packet loss; during a 

transmission process of multimedia, if a rebuffering occurs but a case of video packet loss 

15 and/or audio packet loss does not occur, the multimedia distortion quality may include only 

the multimedia distortion quality due to rebuffering; and during a transmission process of 

multimedia, if not only a rebuffering occurs, but also a case of video packet loss and/or audio 

packet loss occurs, the multimedia distortion quality not only includes the multimedia 

distortion quality due to rebuffering, but also includes the multimedia distortion quality due to 

20 packet loss. 

[0069] According to the multimedia quality monitoring method provided in this 

embodiment, reference quality of multimedia is obtained by using reference video quality and 

reference audio quality of the multimedia, multimedia distortion quality that is after video 

distortion and/or audio distortion of the multimedia occur/occurs is acquired, and quality of 

25 the multimedia is determined according to the reference quality of the multimedia and the 

multimedia distortion quality. Therefore, accuracy of a multimedia quality monitoring result is 

improved. 

[0070] FIG. 2 is a schematic structural diagram of another embodiment of a multimedia 

quality monitoring method according to the present invention. As shown in FIG. 2, the method 

30 includes: 
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[0071] S201: Acquire reference video quality V MOSC and reference audio quality 

A MOSC of multimedia. 

[0072] S202: Determine, according to the reference video quality and a video packet loss 

rate, video quality due to packet loss that is after a packet in a video of the multimedia is lost, 

5 and determine, according to the reference audio quality and an audio packet loss rate, audio 

quality due to packet loss that is after a packet in an audio of the multimedia is lost. 

[0073] S203: Determine video distortion quality due to packet loss according to the video 

quality due to packet loss and the reference video quality, and determine audio packet loss 

distortion quality according to the audio quality due to packet loss and the reference audio 

10 quality. 

[0074] Optionally, the video distortion quality due to packet loss V_DP may be 

determined according to V = vJMOSC - Video MOS ^ where y MOSC is the reference 

video quality, and video_MOS js t^e yjdeo quality due to packet loss. It should be noted that, 

if a case of video packet loss does not occur, Video MOS is equal to the reference video 

15 quality. 

[0075] Similarly, the audio packet loss distortion quality A_DP may be determined 

according to A DP - A_MOSC - Audio_MOS , where A MOSC is the reference audio 

quality, and Audio MOS is the audio quality due to packet loss. It should be noted that, if a 

case audio packet loss does not occur, Audio_MOS is equal to the reference audio quality. 

20 [0076] Video quality Video MO that is after packet loss distortion or video distortion 

quality due to packet loss V_DP, and audio quality Audio_MOS of multimedia that is after 

packet loss or audio packet loss distortion quality A_DP are acquired. 

[0077] The foregoing video quality of the multimedia that is after packet loss may be 

reference video quality of the multimedia or video quality due to packet loss of the 

25 multimedia, that is, if packet loss does not occur in a video of the multimedia, the quality is 

reference quality, and if packet loss occurs, the quality is packet loss quality. 

[0078] The foregoing audio quality of the multimedia that is after packet loss may be 

reference audio quality of the multimedia or audio quality due to packet loss of the 
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multimedia, that is, if packet loss does not occur in audio of the multimedia, the quality is 

reference quality, and if packet loss occurs, the quality is packet loss quality. 

[0079] The video distortion quality due to packet loss may also be equal to the reference 

video quality minus the video quality due to packet loss. 

5 [0080] Similarly, the audio packet loss distortion quality may be equal to the reference 

audio quality minus the audio quality due to packet loss. 

[0081] S204: Determine reference quality (AV_MOSC) of the multimedia according to 

the reference video quality and the reference audio quality of the multimedia. The reference 

quality of the multimedia may be determined by using various existing methods. 

10 [0082] Optionally, the reference quality of the multimedia may be determined according 

to A V MOSC = av 1 • V_MOSC + av2 • AJMOSC + av3 • V MOSC • A MOSC + av4 . 

[0083] AV MOSC is the reference quality of the multimedia, V MOSC is the reference 

video quality, A_MOSC is the reference audio quality, and avl, av2, av3, and av4 are 

constants. 

15 [0084] S205: Determine a video packet loss distortion factor (AV DFV) of the 

multimedia according to the video distortion quality due to packet loss (V_DP) and the 

reference video quality (V MOSC) of the multimedia, and determine an audio packet loss 

distortion factor (AV DFA) of the multimedia according to the audio packet loss distortion 

quality (A_DP) and the reference audio quality (A_MOSC) of the multimedia. 

20 [0085] Optionally, the video packet loss distortion factor (AV_DFV) of the multimedia 

V DP may be determined according to AV DFV = —= or 
3 B ~ V MOSC 

A V DFV = ^-^OSC—Video_MOS w^ere y p^OSC is the reference video quality, and 
VMOSC 

V_DP is the video distortion quality of the multimedia. 

[0086] Similarly, the audio packet loss distortion factor (AV DFA) of the multimedia may 

, , j j. ATr A DP .T. A MOSC-Audio MOS 25 be determined according to AV DFA = = or AV DFA = —= = , 
AMOSC ~ AMOSC 

where A MOSC is the reference audio quality, and A DP is the audio distortion quality of the 
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multimedia. 

[0087] S206: Determine a multimedia packet loss distortion factor (AVDF) according to 

the video packet loss distortion factor (AV DFV) of the multimedia and the audio packet loss 

distortion factor (AV_DFA) of the multimedia. 

5 [0088] The multimedia packet loss distortion factor may increase when a value of the 

video packet loss distortion factor of the multimedia and/or a value of the audio packet loss 

distortion factor of the multimedia increases, the multimedia packet loss distortion factor may 

have a linear or non-linear relationship with the video packet loss distortion factor of the 

multimedia and/or the audio packet loss distortion factor of the multimedia, or may have a 

10 relationship, combining linearity and non-linearity, with the video packet loss distortion factor 

of the multimedia and/or the audio packet loss distortion factor of the multimedia. 

[0089] Optionally, the multimedia packet loss distortion factor (AV DF) may be 

determined according to the following method: 

<TV5 A V DFV+ av6 - A V_DFA 
~ ~ l+av5 AV DFV+av6 AV DFA AV_DF = av5+av6AV_DFV+avlAV_DFA 

or 

[0090] AV_DFA is the audio packet loss distortion factor of the multimedia, AV_DFV is 

15 the video packet loss distortion factor of the multimedia, and av5, av6, and av7 are constants. 

[0091] S207: Determine, according to the multimedia packet loss distortion factor and the 

reference quality of the multimedia, multimedia distortion quality due to packet loss that is 

after video packet loss distortion and/or audio packet loss distortion of the multimedia. 

[0092] Optionally, the multimedia distortion quality due to packet loss AV_DP that is after 

20 video packet loss distortion and/or audio packet loss distortion of the multimedia may be 

determined according to A V_DP = (A V MOSC - MOS MIN) • A V_DF, where AV MOSC is 

the reference quality of the multimedia, and MOS MIN is lowest quality of the multimedia, 

for example, MOS_MIN may be set to 1, and AV_DF is the multimedia packet loss distortion 

factor. 

25 [0093] S208: Determine multimedia quality due to packet loss according to the reference 

quality of the multimedia and the multimedia distortion quality due to packet loss that is after 

video packet loss distortion and/or audio packet loss distortion, 
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[0094] Optionally, the multimedia quality due to packet loss AV_MOSP may be 

determined according to AV MOSP = AV_MOSC - AV_DP , where AV MOSC is the 

reference quality of the multimedia, and AV DP is the multimedia distortion quality due to 

packet loss that is after video packet loss distortion and/or audio packet loss distortion. 

5 [0095] S209: Acquire multimedia distortion quality due to rebuffering according to a 

rebuffering parameter, during a transmission process, of the multimedia. 

[0096] The rebuffering parameter includes one or any combination of the following: the 

number of rebufferings (NR), rebuffering duration (ARL), an impact factor between multiple 

rebufferings (MRF), and multimedia initial quality. Multimedia distortion quality due to 

10 rebuffering is calculated. The rebuffering duration may be average duration of multiple 

rebufferings, or may be total duration of multiple averages. 

[0097] Optionally, the multimedia distortion quality due to rebuffering A V_DR may be 

determined according to 

A V_DR = {Audiovisual Quality - MOS MIN)• 

( NR) 
av8 (ARL" rtvIO fMRF) av\2 

Uv'7, Uv9 J v avl 1 ) 
av 12 

^ AIK \ A HI. I MKb \ f NR Yv8 f ARL) rrvlO ( MRF Y 
\avl) [ av9 ) [ avl 1 J , where 

15 avl - av 12 are constants, and Audiovisual_Quality is multimedia initial quality. 

Specifically, the multimedia initial quality may be the reference quality of the multimedia or 

the multimedia quality due to packet loss, that is, if packet loss does not occur in the 

multimedia, the multimedia initial quality may be the reference quality, and if packet loss 

occurs, the multimedia initial quality may be the multimedia quality due to packet loss. 

20 [0098] S210: Determine quality of the multimedia according to the reference quality of 

the multimedia or the multimedia quality due to packet loss, and the distortion quality due to 

rebuffering. 

[0099] Optionally, multimedia rebuffering quality A V MOSR may be determined 

according to AV_MOSR = Audiovisual ̂ Quality - AV_DR Audiovisuai_Quaiity isthe 

25 reference quality of the multimedia or the multimedia quality due to packet loss, A V_DR is 
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the distortion quality due to rebuffering. The multimedia initial quality may be the reference 

quality of the multimedia or the multimedia quality due to packet loss, that is, if packet loss 

does not occur in the multimedia, the multimedia initial quality may be the reference quality, 

and if packet loss occurs, the multimedia initial quality may be the multimedia quality due to 

5 packet loss. 

[0100] According to the multimedia quality monitoring method provided in this 

embodiment, reference quality of multimedia is obtained by using reference video quality and 

reference audio quality of the multimedia, multimedia distortion quality due to packet loss is 

determined by using video quality of the multimedia that is after packet loss and audio quality 

10 of the multimedia that is after packet loss, multimedia distortion quality due to rebuffering is 

obtained by using a rebuffering parameter, and finally, ultimate quality of the multimedia is 

determined according to the reference quality of the multimedia, and/or the multimedia 

distortion quality due to packet loss and/or the multimedia distortion quality due to 

rebuffering. Therefore, accuracy of a multimedia quality monitoring result is improved. 

15 [0101] FIG. 3 is a schematic structural diagram of an embodiment of a multimedia quality 

monitoring apparatus according to the present invention. As shown in FIG. 3, the multimedia 

quality monitoring apparatus includes: a first determining module 11, a second determining 

module 12, and a third determining module 13. 

[0102] The first determining module 11 is configured to determine reference quality of 

20 multimedia according to reference video quality and reference audio quality of the 

multimedia. 

[0103] The second determining module 12 is configured to acquire multimedia distortion 

quality that is after video distortion and/or audio distortion of the multimedia occur/occurs. 

[0104] The third determining module 13 is configured to determine quality of the 

25 multimedia according to the reference quality of the multimedia and the multimedia distortion 

quality. 

[0105] Optionally, the first determining module 11 may be specifically configured to: 

determine the reference quality of the multimedia according to 

A V MOSC = avl • V MOSC + av2- A MOSC + av3 • V MOSC • A MOSC + av4 , where 
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AV MOSC is the reference quality of the multimedia, V_MOSC is the reference video quality, 

A_MOSC is the reference audio quality, and avl, av2, av3, and av4 are constants. 

[0106] Optionally, the multimedia distortion quality may include: multimedia distortion 

quality due to packet loss and/or multimedia distortion quality due to rebuffering; and the 

5 second determining module 12 may be specifically configured to: determine, according to the 

reference video quality and a video packet loss rate, video quality due to packet loss that is 

after a packet in a video of the multimedia is lost, and determine, according to the reference 

audio quality and an audio packet loss rate, audio quality due to packet loss that is after a 

packet in an audio of the multimedia is lost; acquire the multimedia distortion quality due to 

10 packet loss according to the video quality due to packet loss and/or the audio quality due to 

packet loss, and/or 

acquire the multimedia distortion quality due to rebuffering according to a 

rebuffering parameter, during a transmission process, of the multimedia. 

[0107] Optionally, the second determining module 12 may be specifically configured to: 

15 determine video distortion quality due to packet loss according to the video quality due to 

packet loss and the reference video quality, and determine audio packet loss distortion quality 

according to the audio quality due to packet loss and the reference audio quality; determine a 

video packet loss distortion factor according to the video distortion quality due to packet loss 

and the reference video quality, and determine an audio packet loss distortion factor according 

20 to the audio packet loss distortion quality and the reference audio quality; determine a 

multimedia packet loss distortion factor according to the video packet loss distortion factor 

and the audio packet loss distortion factor; and determine the multimedia distortion quality 

due to packet loss according to the multimedia packet loss distortion factor and the reference 

quality of the multimedia. 

25 [0108] Optionally, the second determining module 12 may be specifically configured to: 

determine the video distortion quality due to packet loss V_DP according to 

V _ DP = V_MOSC - VideoOS , where V_MOSC is the reference video quality, and 

Video _MOS -g ^ vjdeo quality due to packet loss; and 

determine the audio packet loss distortion quality A_DP according to 
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A _ DP = A JAOSC - Audio MOS , where A MOSC is the reference audio quality, and 

Audio MOS is the audio quality due to packet loss. 

[0109] Optionally, the second determining module 12 may be specifically configured to: 

determine the video packet loss distortion factor AV_DFV according to 

AT/ nrr/ ^ DP V MOSC-Video MOS . , AV DFV = —= or AV DFV = —= = , where V MOSC is the 
VMOSC ~ VMOSC 

reference video quality, and V_DP is the video distortion quality due to packet loss; and/or, 

determine the audio packet loss distortion factor AVDFA according to 

AT/ nz?A A DP A 1/ n,cA A MOSC- Audio MOS , \xr\Gn . AV DFA = = or AV DFA = —= = , where A MOSC is the 
A MOSC ~ A MOSC 

reference audio quality, and A DP is the audio packet loss distortion quality. 

[0110] Optionally, the second determining module 12 may be further specifically 

configured to: determine the multimedia packet loss distortion factor AV_DF according to 

av5• AV DFV + av6• AV DFA ,T, = = or AV DF = av 5 + av6 • A V DFV + avl • A V DFA , 
1 + avS-AVDFV + av6-AV_ DFA ~ ~ 

where AV_DFA is the audio packet loss distortion factor, AV_DFV is the video packet loss 

distortion factor, and av5, av6 and av7 are constants. 

[0111] Optionally, the second determining module 12 may be specifically configured to: 

determine the multimedia distortion quality due to packet loss AV_DP according to 

A V_DP = (A V MOSC - MOS_MIN) • A VJ)F, where AV MOSC is the reference quality of 

the multimedia, MOS MIN is lowest quality of the multimedia, and AV DF is the multimedia 

packet loss distortion factor. 

[0112] Optionally, the rebuffering parameter may include one or any combination of the 

following: the number of rebufferings, rebuffering duration, an impact factor between 

multiple rebufferings, and multimedia initial quality. 

[0113] Optionally, the second determining module 12 may be specifically configured to 

acquire the multimedia distortion quality due to rebuffering according to 
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A V_DR = (Audiovisual Quality - MOS MIN) • 
fNR) rt»'8 < ARL) (IV10 f MRF) 
l«v7 } , < «v9 , ^ avl1 J 

av\2 

av\2 
NK AKI. MKb ] 

1 + f NR ) 17V 8 (ARL) nvll) ( MRF) 
<av7 j K j ^ avl 1 J 

, where Audiovisual Quality jg ^ muitimedia initial quality, NR is the number of 

rebufferings, ARL is the rebuffering duration, MRF is the impact factor between multiple 

rebufferings, and avl-av\2 are constants. 

5 [0114] Optionally, the third determining module 13 may be specifically configured to: 

determine multimedia quality due to packet loss according to the reference quality of the 

multimedia and the multimedia distortion quality due to packet loss; and determine quality of 

the multimedia according to the reference quality of the multimedia or the multimedia quality 

due to packet loss, and the distortion quality due to rebuffering. 

10 [0115] Optionally, the third determining module 13 may be specifically configured to: 

determine the multimedia quality due to packet loss AV MOSP according to 

A V_MOSP = A V MOSC - A V_DP , where AV_MOSC is the reference quality of the 

multimedia, and AV_DP is the multimedia distortion quality due to packet loss. 

[0116] Optionally, the third determining module 13 may be specifically configured to: 

15 determine the quality AVMOSR of the multimedia according to 

A V_MOSR = Audiovisual Quality - A V_DR ^ where Audiovisuai_Quaiity is the reference 

quality of the multimedia or the multimedia quality due to packet loss, and A V_DR is the 

distortion quality due to rebuffering. 

[0117] The multimedia quality monitoring apparatus provided in the embodiment of the 

20 present invention corresponds to the multimedia quality monitoring method provided in the 

embodiment of the present invention, and is a device for executing the multimedia quality 

monitoring method. For a process of executing, by the apparatus, the multimedia quality 

monitoring method, refer to method embodiments, and no details are repeatedly described 

herein. 

25 [0118] According to the multimedia quality monitoring apparatus provided in this 

embodiment of the present invention, reference quality of multimedia is obtained by using 
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reference video quality and reference audio quality of the multimedia, multimedia distortion 

quality due to packet loss is determined by using video quality of the multimedia that is after 

packet loss and audio quality of the multimedia that is after packet loss, multimedia distortion 

quality due to rebuffering is obtained by using a rebuffering parameter, and finally, ultimate 

5 quality of the multimedia is determined according to the reference quality of the multimedia, 

and/or the multimedia distortion quality due to packet loss and/or the multimedia distortion 

quality due to rebuffering. Therefore, accuracy of a multimedia quality monitoring result is 

improved. 

[0119] FIG. 4 is a schematic structural diagram of an embodiment of a terminal according 

10 to the present invention. As shown in FIG. 4, the terminal includes: a receiving module 21 and 

a multimedia quality monitoring apparatus 22. 

[0120] The receiving module 21 is configured to receive multimedia. 

[0121] For a structure of the multimedia quality monitoring apparatus 22 and functions of 

modules in the multimedia quality monitoring apparatus 22, refer to related description in the 

15 embodiment shown in FIG. 3, and no details are repeatedly described herein. 

[0122] FIG 5 is a schematic structural diagram of yet another embodiment of a terminal 

according to the present invention. As shown in FIG. 5, the terminal includes: a receiver 31 

and a processor 32. 

[0123] The receiver 31 is configured to receive multimedia. 

20 [0124] The processor 32 may execute the multimedia quality monitoring methods 

provided in the embodiments, shown in FIG. 1 and FIG. 2, of the present invention. For 

specific processes of executing, by the processor 32, the multimedia quality monitoring 

methods, refer to related description in the embodiments shown in FIG. 1 and FIG. 2, and no 

details are repeatedly described herein. 

25 [0125] According to the terminal provided in this embodiment of the present invention, 

reference quality of multimedia is obtained by using reference video quality and reference 

audio quality of the multimedia, multimedia quality that is after multimedia distortion is 

determined by using video quality that is after video distortion of the multimedia and audio 

quality that is after audio distortion of the multimedia, and finally, quality of the multimedia is 

30 determined according to the reference quality of the multimedia and the multimedia quality 
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that is after the distortion. Therefore, accuracy of a multimedia quality monitoring result is 

improved. 

[0126] FIG. 6 is a schematic structural diagram of an embodiment of a network device 

according to the present invention. As shown in FIG 6, the network device includes: a 

5 receiving module 41 and a multimedia quality monitoring apparatus 42. 

[0127] The receiving module 41 is configured to receive multimedia. 

[0128] For a structure of the multimedia quality monitoring apparatus 42 and functions of 

modules within the multimedia quality monitoring apparatus 42, refer to related description in 

the embodiment shown in FIG. 3, and no details are repeatedly described herein. 

10 [0129] FIG. 7 is a schematic structural diagram of yet another embodiment of a network 

device according to the present invention. As shown in FIG 7, the network device includes: a 

receiver 51 and a processor 52. 

[0130] The receiver 51 is configured to receive multimedia. 

[0131] The processor 52 may execute the multimedia quality monitoring methods 

15 provided in the embodiments, shown in FIG 1 and FIG. 2, of the present invention. For 

specific processes of executing, by the processor 52, the multimedia quality monitoring 

methods, refer to related description in the embodiments shown in FIG 1 and FIG. 2, and no 

details are repeatedly described herein. 

[0132] According to the network device provided in this embodiment of the present 

20 invention, reference quality of multimedia is obtained by using reference video quality and 

reference audio quality of the multimedia, multimedia distortion quality due to packet loss is 

determined by using video quality of the multimedia that is after packet loss and audio quality 

of the multimedia that is after packet loss, multimedia distortion quality due to rebuffering is 

obtained by using a rebuffering parameter, and finally, ultimate quality of the multimedia is 

25 determined according to the reference quality of the multimedia, and/or the multimedia 

distortion quality due to packet loss and/or the multimedia distortion quality due to 

rebuffering. Therefore, accuracy of a multimedia quality monitoring result is improved. 

[0133] It may be clearly understood by a person skilled in the art that, for the purpose of 

convenient and brief description, division of the foregoing functional modules is taken as an 

30 example for illustration. In an actual application, the foregoing functions may be allocated to 
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different functional modules and implemented according to needs, that is, an inner structure of 

an apparatus is divided into different functional modules to implement all or part of the 

functions described above. For a specific working process of the foregoing system, apparatus, 

and unit, refer to a corresponding process in the foregoing method embodiments, and details 

5 are not described herein again. 

[0134] In the several embodiments provided in the present application, it should be 

understood that the disclosed system, apparatus, and method may be implemented in other 

manners. For example, the described apparatus embodiment is merely exemplary. For 

example, the module or unit division is merely logical function division and may be other 

10 division in actual implementation. For example, a plurality of units or components may be 

combined or integrated into another system, or some features may be ignored or not 

performed. In addition, the displayed or discussed mutual couplings or direct couplings or 

communication connections may be implemented through some interfaces. The indirect 

couplings or communication connections between the apparatuses or units may be 

15 implemented in electronic, mechanical, or other forms. 

[0135] The units described as separate parts may or may not be physically separate, and 

parts displayed as units may or may not be physical units, may be located in one position, or 

may be distributed on a plurality of network units. A part or all of the units may be selected 

according to actual needs to achieve the objectives of the solutions of the embodiments. 

20 [0136] In addition, functional units in the embodiments of the present application may be 

integrated into one processing unit, or each of the units may exist alone physically, or two or 

more units are integrated into one unit. The integrated unit may be implemented in a form of 

hardware, or may be implemented in a form of a software functional unit. 

[0137] When the integrated unit is implemented in the form of a software functional unit 

25 and sold or used as an independent product, the integrated unit may be stored in a 

computer-readable storage medium. Based on such an understanding, the technical solutions 

of the present application essentially, or the part contributing to the prior art, or all or a part of 

the technical solutions may be implemented in the form of a software product. The software 

product is stored in a storage medium and includes several instructions for instructing a 

30 computer device (which may be a personal computer, a server, or a network device) or a 
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processor to perform all or a part of the steps of the methods described in the embodiments of 

the present application. The foregoing storage medium includes: any medium that may store 

program code, such as a USB flash drive, a removable hard disk, a read-only memory (ROM, 

Read-Only Memory), a random access memory (RAM, Random Access Memory), a magnetic 

5 disk, or an optical disc. 

[0138| The foregoing embodiments are merely intended for describing the technical 

solutions of the present application, but not for limiting the present application. Although the 

present application is described in detail with reference to the foregoing embodiments, 

persons of ordinary skill in the art should understand that they may still make modifications to 

10 the 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 application. 
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CLAIMS 

What is claimed is: 

1. A multimedia quality monitoring method, comprising: 

determining reference quality of multimedia according to reference video quality and 

5 reference audio quality of the multimedia; 

acquiring multimedia distortion quality that is after video distortion and/or audio 

distortion of the multimedia occur/occurs; and 

determining quality of the multimedia according to the reference quality of the 

multimedia and the multimedia distortion quality. 

10 2. The method according to claim 1, wherein the determining reference quality of 

multimedia according to reference video quality and reference audio quality of the multimedia 

comprises: 

determining the reference quality of the multimedia according to 

A V MOSC = avl • V_MOSC + avl • A_MOSC + av3 • V_MOSC • A MOSC + av4 wherein 

15 AV MOSC is the reference quality of the multimedia, V MOSC is the reference video 

quality, A_MOSC is the reference audio quality, and avl, av2, av3, and av4 are constants. 

3. The method according to claim 1 or 2, wherein the multimedia distortion quality 

comprises: multimedia distortion quality due to packet loss and/or multimedia distortion 

quality due to rebuffering; and the acquiring multimedia distortion quality that is after video 

20 distortion and/or audio distortion of the multimedia occur/occurs comprises: 

determining, according to the reference video quality and a video packet loss rate, video 

quality due to packet loss that is after a packet in a video of the multimedia is lost, and/or 

determining, according to the reference audio quality and an audio packet loss rate, audio 

quality due to packet loss that is after a packet in an audio of the multimedia is lost; acquiring 

25 the multimedia distortion quality due to packet loss according to the video quality due to 

packet loss and/or the audio quality due to packet loss; and/or 

acquiring the multimedia distortion quality due to rebuffering according to a rebuffering 

parameter, during a transmission process, of the multimedia. 
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4. The method according to claim 3, wherein the acquiring the multimedia distortion 

quality due to packet loss according to the video quality due to packet loss and/or the audio 

quality due to packet loss comprises: 

determining video distortion quality due to packet loss according to the video quality due 

5 to packet loss and the reference video quality, and determining audio packet loss distortion 

quality according to the audio quality due to packet loss and the reference audio quality; 

determining a video packet loss distortion factor according to the video distortion quality 

due to packet loss and the reference video quality, and determining an audio packet loss 

distortion factor according to the audio packet loss distortion quality and the reference audio 

10 quality; 

determining a multimedia packet loss distortion factor according to the video packet loss 

distortion factor and the audio packet loss distortion factor; and 

determining the multimedia distortion quality due to packet loss according to the 

multimedia packet loss distortion factor and the reference quality of the multimedia. 

15 5. The method according to claim 4, wherein the determining video distortion quality due 

to packet loss according to the video quality due to packet loss and the reference video quality, 

and determining audio packet loss distortion quality according to the audio quality due to 

packet loss and the reference audio quality comprises: 

determining the video distortion quality due to packet loss V DP according to 

20 V DP - V MOSC -Video_MOS ^ wherejn V MOSC is the reference video quality, and 

Video MOS js tjie yj^eo quality due to packet loss; and 

determining the audio packet loss distortion quality A_DP according to 

A DP = A_MOSC - Audio JvlOS , wherein A MOSC is the reference audio quality, and 

Audio MOS is the audio quality due to packet loss. 

25 6. The method according to claim 4 or 5, wherein the determining a video packet loss 

distortion factor according to the video distortion quality due to packet loss and the reference 

video quality, and determining an audio packet loss distortion factor according to the audio 

packet loss distortion quality and the reference audio quality comprises: 
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determining the video packet loss distortion factor AVJDFV according to 

... ni7r. V DP AU nj71/ V MOSC-Video MOS , . .. ..... . . AV DFV = —= or AV DFV = — = , wherein V MOSC is the 
V MOSC ~ V MOSC 

reference video quality, and V_DP is the video distortion quality due to packet loss; and/or 

determining the audio packet loss distortion factor AV_DFA according to 

C A i/ 1M7A A DP AT/ r\f A A MOSC - Audio MOS . . 5 AV DFA = = or AV DFA = —= = , wherein A MOSC is the 
AMOSC ~ AMOSC 

reference audio quality, and A_DP is the audio packet loss distortion quality. 

7. The method according to any one of claims 4 to 6, wherein the determining a 

multimedia packet loss distortion factor according to the video packet loss distortion factor 

and the audio packet loss distortion factor comprises: 

10 determining the multimedia packet loss distortion factor AVDF according to 

av5 • A V DFV + av6 • A V DFA 
l + av5-AV_DFV+ av6-AVJDFA AV_DF = av5 + av6 • AV_DFV + av? • AV_DFA ur , 

wherein AV DFA is the audio packet loss distortion factor, AV DFV is the video packet loss 

distortion factor, and av5, av6 and av7 are constants. 

8. The method according to any one of claims 4 to 7, wherein the determining the 

15 multimedia distortion quality due to packet loss according to the multimedia packet loss 

distortion factor and the reference quality of the multimedia comprises: 

determining the multimedia distortion quality due to packet loss AV DP according to 

A V_DP = (A VMOSC - MOSMIN) • A V_DF, wherein AVMOSC is the reference quality of 

the multimedia, MOS_MIN is lowest quality of the multimedia, and AVDF is the multimedia 

20 packet loss distortion factor. 

9. The method according to any one of claims 3 to 8, wherein the rebuffering parameter 

comprises one or any combination of the following: the number of rebufferings, rebuffering 

duration, an impact factor between multiple rebufferings, and multimedia initial quality 

10. The method according to claim 9, wherein the acquiring the multimedia distortion 

25 quality due to rebuffering according to a rebuffering parameter, during a transmission process, 

of the multimedia comprises: acquiring the multimedia distortion quality due to rebuffering 
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AV DR according to 

A VJ)R = (Audiovisual Quality - MOS_MIN) • 

( NR ^ r^r10 f MRF) av 12 

I avl j t av9 J ^ av11 j 

( NR) 
AV8 ( ARL) rzvlO f MRF) AV12 

\avlj , av 9 ) ^ avl 1 , 
1 + 

wherein AudiovisualjQuality is the multimedia initial quality, NR is the number of 

rebufferings, ARL is the rebuffering duration, MRF is the impact factor between multiple 

5 rebufferings, and avl-av\2 are constants. 

11. The method according to claim 10, wherein the determining quality of the 

multimedia according to the reference quality of the multimedia and the multimedia distortion 

quality comprises: 

determining the multimedia quality due to packet loss according to the reference quality 

10 of the multimedia and the multimedia distortion quality due to packet loss; and 

determining the quality of the multimedia according to the reference quality of the 

multimedia or the multimedia quality due to packet loss, and the distortion quality due to 

rebuffering. 

12. The method according to claim 11, wherein the determining the multimedia quality 

15 due to packet loss according to the reference quality of the multimedia and the multimedia 

distortion quality due to packet loss comprises: 

determining the multimedia quality due to packet loss AV_MOSP according to 

AV MOSP = AV_MOSC - AV DP, wherein AV MOSC is the reference quality of the 

multimedia, and A V DP is the multimedia distortion quality due to packet loss. 

20 13. The method according to claim 11 or 12, wherein the determining the quality of the 

multimedia according to the reference quality of the multimedia or the multimedia quality due 

to packet loss, and the distortion quality due to rebuffering comprises: 

determining the quality A VMOSR of the multimedia according to 

A VMOSR = Audiovisual ̂ Quality - A V_DR ? wherem Audiovisual Quality is the reference 

25 quality of the multimedia or the multimedia quality due to packet loss, and AV_DR is the 
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distortion quality due to rebuffering. 

14. A multimedia quality monitoring apparatus comprising: 

a first determining module, configured to determine reference quality of multimedia 

according to reference video quality and reference audio quality of the multimedia; 

5 a second determining module, configured to acquire multimedia distortion quality that is 

after video distortion and/or audio distortion of the multimedia occur/occurs; and 

a third determining module, configured to determine quality of the multimedia according 

to the reference quality of the multimedia and the multimedia distortion quality. 

15. The apparatus according to claim 14, wherein the first determining module is 

10 specifically configured to: 

determine the reference quality of the multimedia according to 

A V MOSC = av 1 • V MOSC + av2-A MOSC + av3 • V MOSC • A MOSC + av4, wherein 

AV MOSC is the reference quality of the multimedia, V MOSC is the reference video 

quality, A MOSC is the reference audio quality, and av 1, av2, av3, and av4 are constants. 

15 16. The apparatus according to claim 14 or 15, wherein the multimedia distortion quality 

comprises: multimedia distortion quality due to packet loss and/or multimedia distortion 

quality due to rebuffering; and the second determining module is specifically configured to: 

determine, according to the reference video quality and a video packet loss rate, video quality 

due to packet loss that is after a packet in a video of the multimedia is lost, and/or determine, 

20 according to the reference audio quality and an audio packet loss rate, audio quality due to 

packet loss that is after a packet in an audio of the multimedia is lost; acquire the multimedia 

distortion quality due to packet loss according to the video quality due to packet loss and/or 

the audio quality due to packet loss; and/or 

acquire the multimedia distortion quality due to rebuffering according to a rebuffering 

25 parameter, during a transmission process, of the multimedia. 

17. The apparatus according to claim 16, wherein the second determining module is 

specifically configured to: determine video distortion quality due to packet loss according to 

the video quality due to packet loss and the reference video quality, and determine audio 

packet loss distortion quality according to the audio quality due to packet loss and the 
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reference audio quality; determine a video packet loss distortion factor according to the video 

distortion quality due to packet loss and the reference video quality, and determine an audio 

packet loss distortion factor according to the audio packet loss distortion quality and the 

reference audio quality; determine a multimedia packet loss distortion factor according to the 

5 video packet loss distortion factor and the audio packet loss distortion factor; and determine 

the multimedia distortion quality due to packet loss according to the multimedia packet loss 

distortion factor and the reference quality of the multimedia. 

18. The apparatus according to claim 17, wherein the second determining module is 

specifically configured to: determine the video distortion quality due to packet loss V_DP 

10 according to V _ DP = V_MOSC - Video MOS , wherein V_MOSC is the reference video 

quality, and Video MOS is the video quality due to packet loss; and 

determine the audio packet loss distortion quality A_DP according to 

A DP = A MOSC - Audio_MOS , wherein A MOSC is the reference audio quality, and 

Audio_MOS is the audio quality due to packet loss. 

15 19. The apparatus according to claim 17 or 18, wherein the second determining module 

is specifically configured to: 

determine the video packet loss distortion factor AV_DFV according to 

AT/ ni7 T/ V DP V MOSC-Video MOS , . . , AV DFV = —= or AV DFV = — = , wherein V MOSC is the 
V MOSC ~ V MOSC 

reference video quality, and V_DP is the video distortion quality due to packet loss; and/or, 

A DP 20 determine the audio packet loss distortion factor A V DFA according to AV DFA = = 
F A MOSC 

or AV DFA = —Audio MOS wkerejn ^ MOSC is the reference audio quality, 
A MOSC 

and A_DP is the audio packet loss distortion quality. 

20. The apparatus according to any one of claims 17 to 19, wherein the second 

determining module is specifically configured to: determine the multimedia packet loss 
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ATr av5-AV DFV+ av6-AV DFA distortion factor AV Dr according to — —= or 
1 + av 5 • A VJDFV + av 6 • A VDFA 

A VDF = av 5 + av6 • A V DFV + avl • A VDFA , wherein AV_DFA is the audio packet loss 

distortion factor, AV_DFVis the video packet loss distortion factor, and av5, av6 and av7 

are constants. 

5 21. The apparatus according to any one of claims 17 to 20, wherein the second 

determining module is specifically configured to: determine the multimedia distortion quality 

due to packet loss A VJDP according to A V_DP = (A V MOSC - MOS MIN) • A V DF , 

wherein A V_MOSC is the reference quality of the multimedia, MOS MIN is lowest quality 

of the multimedia, and A V DF is the multimedia packet loss distortion factor. 

10 22. The apparatus according to any one of claims 16 to 21, wherein the rebuffering 

parameter comprises one or any combination of the following: the number of rebufferings, 

rebuffering duration, an impact factor between multiple rebufferings, and multimedia initial 

quality. 

23. The apparatus according to claim 22, wherein the second determining module is 

15 specifically configured to: according to 

A V_DR = (Audiovisual Quality - MOSMIN)-

NR ' ' -"v12 

avl 

\ av8 f/lfiL Yv,° f MRF} 
/ ^ av9 J V 1 ; 

1 + {NR 1 av 8 (ARL~\ flvlO fMRF> av 12 

\avl j ^ av9 ; vavl1 , 

acquire the multimedia distortion quality due to rebuffering V_DR ^ wherein 

Audiovisual_Quality is the multimedia initial quality, NR is the number of rebufferings, 

ARL is the rebuffering duration, MRF is the impact factor between multiple rebufferings, 

20 and avl-av\2 are constants. 

24. The apparatus according to claim 23, wherein the third determining module is 

specifically configured to: 

determine the multimedia quality due to packet loss according to the reference quality of 

the multimedia and the multimedia distortion quality due to packet loss; and 
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determine the quality of the multimedia according to the reference quality of the 

multimedia or the multimedia quality due to packet loss, and the distortion quality due to 

rebuffering. 

25. The apparatus according to claim 24, wherein the third determining module is 

5 specifically configured to: determine the multimedia quality due to packet loss AV_MOSP 

according to A VMOSP = A V MOSC - A V_DP , wherein A V MOSC is the reference 

quality of the multimedia, and AVDP is the multimedia distortion quality due to packet loss. 

26. The apparatus according to claim 24 or 25, wherein the third determining module is 

specifically configured to: determine the quality A V MOSR of the multimedia according to 

10 AV_MOSR = Audiovisual_Quality-AV_DR wherein Audiovisuai_QuaUty is the reference 

quality of the multimedia or the multimedia quality due to packet loss, and A V_DR is the 

distortion quality due to rebuffering. 

27. A terminal, comprising a receiving module, configured to receive multimedia; and 

further comprising: the multimedia quality monitoring apparatus according to any one of 

15 claims 14 to 26. 

28. A terminal, comprising a receiver, configured to receive multimedia; and further 

comprising: a processor, configured to execute the multimedia quality monitoring method 

according to any one of claims 1 to 13. 

29. A network device, comprising: a receiving module, configured to receive multimedia; 

20 and further comprising: the multimedia quality monitoring apparatus according to any one of 

claims 14 to 26. 

30. A network device, comprising a receiver, configured to receive multimedia; and 

further comprising: a processor, configured to execute the multimedia quality monitoring 

method according to any one of claims 1 to 13. 

35 


