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VOICE SIGNAL DETECTION METHOD AND APPARATUS 

TECHNICAL FIELD 

[0001] The present application relates to the field of computer technologies, and 

in particular, to a voice signal detection method and apparatus. 

BACKGROUND 5 

[0002] In actual life, people often use smart devices (for example, a smartphone 

and a tablet computer) to send voice messages. However, when using the smart 

devices to send the voice messages, people usually need to tap start buttons or end 

buttons on screens of the smart devices before sending the voice messages, and these 

tap operations cause much inconvenience to users. 10 

[0003] To complete sending of the voice message without requiring the user to tap 

a button, the smart device needs to perform recording continuously or based on a 

predetermined period, and determine whether an obtained audio signal includes a 

voice signal. If the obtained audio signal includes a voice signal, the smart device 

extracts the voice signal, and then subsequently processes and sends the voice signal. 15 

As such, the smart device completes sending of the voice message. 

[0004] In the existing technology, voice signal detection methods such as a 

dual-threshold method, a detection method based on an autocorrelation maximum 

value, and a wavelet transformation-based detection method are usually used to detect 

whether an obtained audio signal includes a voice signal. However, in these methods, 20 

frequency characteristics of audio information are usually obtained through complex 

calculation such as Fourier Transform, and further, it is determined, based on the 

frequency characteristics, whether the audio information include voice signals. 

Therefore, a relatively large amount of buffer data needs to be calculated, and 

memory usage is relatively high, so that a relatively large amount of calculation is 25 

required, a processing rate is relatively low, and power consumption is relatively 

large. 
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SUMMARY 

[0005] Implementations of the present application provide a voice signal detection 

method and apparatus, to alleviate a problem that a processing rate is relatively low 

and resource consumption is relatively high in a voice signal detection method in the 

existing technology. 5 

[0006] The following technical solutions are used in the implementations of the 

present application. 

[0007] A voice signal detection method is provided, and the method includes: 

obtaining an audio signal; dividing the audio signal into a plurality of short-time 

energy frames based on a frequency of a predetermined voice signal; determining 10 

energy of each short-time energy frame; and detecting, based on the energy of each 

short-time energy frame, whether the audio signal includes a voice signal. 

[0008] A voice signal detection apparatus is provided, and the apparatus includes: 

an acquisition module, configured to obtain an audio signal; a division module, 

configured to divide the audio signal into a plurality of short-time energy frames 15 

based on a frequency of a predetermined voice signal; a determining module, 

configured to determine energy of each short-time energy frame; and a detection 

module, configured to detect, based on the energy of each short-time energy frame, 

whether the audio signal includes a voice signal. 

[0009] At least one of the previously described technical solutions used in the 20 

implementations of the present application can bring the following beneficial effects: 

[0010] In the existing technology, it is determined, through complex calculation 

such as Fourier Transform, whether an audio signal includes a voice signal. In 

contrast, in the voice signal detection method used in the implementations of the 

present application, the complex calculation such as Fourier Transform does not need 25 

to be performed. The obtained audio signal is divided into the plurality of short-time 

energy frames based on the frequency of the predetermined voice signal, energy of 

each short-time energy frame is further determined, and it can be detected, based on 

the energy of each short-time energy frame, whether the obtained audio signal 

includes a voice signal. Therefore, in the voice signal detection method provided in 30 

the implementations of the present application, a problem that a processing rate is 

relatively low and resource consumption is relatively high in a voice signal detection 

method in the existing technology can be alleviated. 
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BRIEF DESCRIPTION OF DRAWINGS 

[0011] The accompanying drawings described here are intended to provide a 

further understanding of the present application, and constitute a part of the present 

application. The illustrative implementations of the present application and 

descriptions thereof are intended to describe the present application, and do not 5 

constitute limitations on the present application. Description of the accompanying 

drawings is as follows: 

[0012] FIG. 1 is a flowchart illustrating a voice signal detection method, 

according to an implementation of the present application; 

[0013] FIG. 2 is a flowchart illustrating another voice signal detection method, 10 

according to an implementation of the present application; 

[0014] FIG. 3 is a display diagram illustrating an audio signal of predetermined 

duration, according to an implementation of the present application; and 

[0015] FIG. 4 is a schematic diagram illustrating a structure of a voice signal 

detection apparatus, according to an implementation of the present application. 15 

DESCRIPTION OF IMPLEMENTATIONS 

[0016] To make the objectives, technical solutions, and advantages of the present 

application clearer, the following clearly and comprehensively describes the technical 

solutions of the present application with reference to implementations and 

accompanying drawings of the present application. Apparently, the described 20 

implementations are merely some rather than all of the implementations of the present 

application. All other implementations obtained by a person of ordinary skill in the art 

based on the implementations of the present application without creative efforts shall 

fall within the protection scope of the present application. 

[0017] The technical solutions provided in the implementations of the present 25 

application are described in detail below with reference to the accompanying 

drawings. 

[0018] To alleviate a problem that a processing rate is relatively low and resource 

consumption is relatively high in a voice signal detection method in the existing 

technology, an implementation of the present application provides a voice signal 30 

detection method. 
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[0019] An execution body of the method may be, but is not limited to a user 

terminal such as a mobile phone, a tablet computer, or a personal computer (Personal 

Computer, PC), may be an application (application, APP) running on these user 

terminals, or may be a device such as a server. 

[0020] For ease of description, an example in which the execution body of the 5 

method is an APP is used below to describe an implementation of the method. It can 

be understood that the method is executed by the APP, and this is only an example for 

description, and should not be construed as a limitation on this method. 

[0021] FIG. 1 is a schematic diagram of a procedure of the method. The method 

includes the steps below. 10 

[0022] Step 101: Obtain an audio signal. 

[0023] The audio signal may be an audio signal collected by the APP by using an 

audio collection device, or may be an audio signal received by the APP, for example, 

may be an audio signal transmitted by another APP or a device. Implementations are 

not limited in the present application. After obtaining the audio signal, the APP can 15 

locally store the audio signal. 

[0024] The present application also imposes no limitation on a sampling rate, 

duration, a format, a sound channel, or the like that corresponds to the audio signal. 

[0025] The APP may be any type of APP, such as a chat APP or a payment APP, 

provided that the APP can obtain the audio signal and can perform voice signal 20 

detection on the obtained audio signal in the voice signal detection method provided 

in the present implementation of the present application. 

[0026] Step 102: Divide the audio signal into a plurality of short-time energy 

frames based on a frequency of a predetermined voice signal. 

[0027] The short-time energy frame is actually a part of the audio signal obtained 25 

in step 101. 

[0028] Specifically, a period of the predetermined voice signal can be determined 

based on a frequency of the predetermined voice signal, and based on the determined 

period, the audio signal obtained in step 101 is divided into the plurality of short-time 

energy frames whose corresponding duration is the period. For example, assuming 30 

that the period of the predetermined voice signal is 0.01s, based on duration of the 

audio signal obtained in step 101, the audio signal can be divided into several 

short-time energy frames whose duration is 0.01s. It is worthwhile to note that, when 

the audio signal obtained in step 101 is divided, the audio signal may alternatively be 
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divided into at least two short-time energy frames based on an actual condition and 

the frequency of the predetermined voice signal. For ease of subsequent description, 

an example in which the audio signal is divided into the plurality of short-time energy 

frames is used for description below in the present implementation of the present 

application. 5 

[0029] In addition, when the APP collects the audio signal by using the audio 

collection device in step 101, because collecting the audio signal is generally 

collecting, at a certain sampling rate, an audio signal that is actually an analog signal 

to form a digital signal, namely, an audio signal in a pulse code modulation (Pulse 

Code Modulation, PCM) format, the audio signal can be further divided into the 10 

plurality of short-time energy frames based on the sampling rate of the audio signal 

and the frequency of the predetermined voice signal. 

[0030] Specifically, a ratio m of the sampling rate of the audio signal to the 

frequency of the predetermined voice signal can be determined, and then each m 

sampling points in the collected digital audio signal are grouped into one short-time 15 

energy frame base on the ratio m. If m is a positive integer, the audio signal may be 

divided into a maximum quantity of short-time energy frames based on m; or if m is 

not a positive integer, the audio signal may be divided into a maximum quantity of 

short-time energy frames based on m that is rounded to a positive integer. It is 

worthwhile to note that, if the quantity of sampling points included in the audio signal 20 

obtained in step 101 is not an integer multiple of m, after the audio signal is divided 

into the maximum quantity of short-time energy frames, the remaining sampling 

points may be discarded, or the remaining sampling points may alternatively be used 

as a short-time energy frame for subsequent processing. M is used to denote a 

quantity of sampling points included in the audio signal obtained in step 101 in the 25 

period of the predetermined voice signal. 

[0031] For example, if the frequency of the predetermined voice signal is 82 Hz, 

duration of the audio signal obtained in step 101 is 1s, and the sampling rate is 16000 

Hz, m=16000/82=195.1. Because m is not a positive integer here, 195.1 is rounded to 

a positive integer 195. Based on the duration and the sampling rate of the audio signal, 30 

it may be determined that the quantity of sampling points included in the audio signal 

is 16000. Because the quantity of sampling points included in the audio signal is not 

an integer multiple of 195, after the audio signal is divided into 82 short-time energy 

frames, the remaining 10 sampling points may be discarded. The quantity of sampling 
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points included in each short-time energy frame is 195. 

[0032] When the audio signal obtained in step 101 is a received audio signal 

transmitted by another APP or a device, the audio signal may be divided into a 

plurality of short-time energy frames by using any one of the previous methods. It is 

worthwhile to note that the format of the audio signal may not be the PCM format. If 5 

the short-time energy frame is obtained by performing division in the previous 

method based on the sampling rate of the audio signal and the frequency of the 

predetermined voice signal, the received audio signal needs to be converted into the 

audio signal in the PCM format. In addition, when the audio signal is received, the 

sampling rate of the audio signal needs to be identified. A method for identifying the 10 

sampling rate of the audio signal may be an identification method in the existing 

technology. Details are omitted here for simplicity. 

[0033] Step 103: Determine energy of each short-time energy frame. 

[0034] In the present implementation of the present application, when the audio 

signal in the PCM format is divided, in the previous method, into several short-time 15 

energy frames that are also in the PCM format, the energy of the short-time energy 

frame can be determined based on an amplitude of an audio signal that corresponds to 

each sampling point in the short-time energy frame. Specifically, energy of each 

sampling point can be determined based on the amplitude of the audio signal that 

corresponds to each sampling point in the short-time energy frame, and then energy of 20 

the sampling points is added up. A finally obtained sum of energy is used as the 

energy of the short-time energy frame. 

[0035] For example, the energy of the short-time energy frame can be determined 

by using following equation: Energy=
2( [ ])

i n

i

i

A t

+

å , where i represents an ith sampling 

point of the audio signal, n is the quantity of sampling points included in the 25 

short-time energy frame, Ai [t] is an amplitude of an audio signal that corresponds to 

the ith sampling point, and a value range of an amplitude of the short-time energy 

frame is from �32768 to 32767. 

[0036] In addition, in the present implementation of the present application, to 

simplify calculation and save resources, a value obtained by dividing an amplitude by 30 

32768 can be further used as a normalized amplitude of the short-time energy frame. 

The amplitude is obtained when the audio signal is collected. A value range of the 

normalized amplitude of the short-time energy frame is from �1 to 1. 
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[0037] If the short-time energy frame is not in the PCM format, an amplitude 

calculation function can be determined based on an amplitude of the short-time 

energy frame at each moment, and integration is performed on a square of the 

function, and a finally obtained integral result is the energy of the short-time energy 

frame. 5 

[0038] Step 104: Detect, based on the energy of each short-time energy frame, 

whether the audio signal includes a voice signal. 

[0039] Specifically, the following two methods may be used to determine whether 

the audio signal includes a voice signal. 

[0040] Method 1: A ratio of a quantity of short-time energy frames whose energy 10 

is greater than a predetermined threshold to a total quantity of all short-time energy 

frames (referred to as a high-energy frame ratio below) is determined, and it is 

determined whether the determined high-energy frame ratio is greater than the 

predetermined ratio. If yes, it is determined that the audio signal includes a voice 

signal; or if no, it is determined that the audio signal does not include a voice signal. 15 

[0041] A value of the predetermined threshold and a value of the predetermined 

ratio can be set based on an actual demand. In the present implementation of the 

present application, the predetermined threshold can be set to 2, and the 

predetermined ratio can be set to 20%. If the high-energy frame ratio is greater than 

20%, it is determined that the audio signal includes a voice signal; otherwise, it is 20 

determined that the audio signal does not include a voice signal. 

[0042] In the present implementation of the present application, because there is 

some noise in an external environment in actual life when people talk, and noise 

generally has lower energy than voice of the people, Method 1 can be used to 

determine whether the audio signal includes a voice signal. In this case, if an audio 25 

signal segment includes short-time energy frames whose energy is greater than the 

predetermined threshold, and these short-time energy frames make up a certain ratio 

of the audio signal segment, it may be determined that the audio signal includes a 

voice signal. 

[0043] Method 2: To make a final detection result more accurate, Method 1 may 30 

be used to determine a high-energy frame ratio and determine whether the determined 

high-energy frame ratio is greater than a predetermined ratio. If no, it is determined 

that the audio signal does not include a voice signal; or if yes, when there are at least 

N consecutive short-time energy frames in the short-time energy frames whose energy 



8 

 

is greater than the predetermined threshold, it is determined that the audio signal 

includes a voice signal; or when there are not at least N consecutive short-time energy 

frames in the short-time energy frames whose energy is greater than the 

predetermined threshold, it is determined that the audio signal does not include a 

voice signal. N may be any positive integer. In the present implementation of the 5 

present application, N may be set to 10. 

[0044] To be specific, based on Method 1, in Method 2, the following requirement 

is added for determining whether an audio signal includes a voice signal: It is 

determined whether there are at least N consecutive short-time energy frames in 

short-time energy frames whose energy is greater than a predetermined threshold. As 10 

such, noise can be effectively reduced. In actual life, the noise has lower energy than 

voice of the people and audio signals are random, in Method 2, a case in which the 

audio signal includes excessive noise can be effectively excluded, and impact of noise 

in an external environment is reduced, to achieve a noise reduction function. 

[0045] It is worthwhile to note that the voice signal detection method provided in 15 

the present implementation of the present application may be applied to detection of a 

mono audio signal, a binaural audio signal, a multichannel audio signal, or the like. 

An audio signal collected by using one sound channel is a mono audio signal; an 

audio signal collected by using two sound channels is a binaural audio signal; and an 

audio signal collected by using a plurality of sound channels is a multichannel audio 20 

signal. 

[0046] When a binaural audio signal and a multichannel audio signal are detected 

in the method shown in FIG. 1, an obtained audio signal of each channel may be 

detected by performing the operations mentioned in step 101 to step 104, and finally, 

it is determined, based on a detection result of the audio signal of each channel, 25 

whether the obtained audio signal includes a voice signal. 

[0047] Specifically, if the audio signal obtained in step 101 is a mono audio signal, 

the operations mentioned in step 101 to step 104 can be directly performed on the 

audio signal, and a detection result is used as a final detection result. 

[0048] If the audio signal obtained in step 101 is a binaural audio signal or a 30 

multichannel audio signal instead of a mono audio signal, the audio signal of each 

channel can be processed by performing the operations mentioned in step 101 to step 

104. If it is detected that the audio signal of each channel does not include a voice 

signal, it is determined that the audio signal obtained in step 101 does not include a 
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voice signal. If it is detected that an audio signal of at least one channel includes a 

voice signal, it is determined that the audio signal obtained in step 101 includes a 

voice signal. 

[0049] In addition, a frequency of the predetermined voice signal mentioned in 

step 102 can be a frequency of any voice. Implementations are not limited in the 5 

present application. In practice, based on an actual case, different frequencies of 

predetermined voice signals can be set for different audio signals obtained in step 101. 

It is worthwhile to note that the frequency of the predetermined voice signal can be a 

frequency of any voice signal, such as a voice frequency of a soprano or a voice 

frequency of a bass, provided that a short-time energy frame that is finally obtained 10 

through division satisfies the following requirement: Duration that corresponds to a 

short-time energy frame is not less than a period that corresponds to the audio signal 

obtained in step 101. To ensure a better detection effect, save as many resources as 

possible, and improve a processing rate, in the present implementation of the present 

application, the frequency of the predetermined voice signal can be set to a minimum 15 

human voice frequency, namely, 82 Hz. Because the period is a reciprocal of the 

frequency, if the frequency of the predetermined voice signal is the minimum human 

voice frequency, the period of the predetermined voice signal is a maximum human 

voice period. Therefore, regardless of a period of the audio signal obtained in step 101, 

duration that corresponds to the short-time energy frame is not less than the period of 20 

the previously obtained audio signal. 

[0050] It is worthwhile to note that, in the present implementation of the present 

application, because the detection method discussed herein is used to determine 

whether an audio signal includes a voice signal based on a feature of voice of a human 

being, it is required that the duration that corresponds to the short-time energy frame 25 

be not less than the period of the audio signal obtained in step 101. Compared with 

noise, the voice of the human being has higher energy, is more stable, and is 

continuous. If the duration that corresponds to the short-time energy frame is less than 

the period of the audio signal obtained in step 101, waveforms that correspond to the 

short-time energy frame do not include a waveform of a complete period, and the 30 

duration of the short-time energy frame is relatively short. In this case, even if the 

high-energy frame ratio is greater than the predetermined ratio, and there are at least 

N consecutive short-time energy frames in the short-time energy frames whose energy 

is greater than the predetermined threshold, it only indicates that the audio signal 
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includes a sound signal, but does not indicate that the sound signal is a voice signal. 

Therefore, in the present implementation of the present application, duration of the 

audio signal obtained in step 101 should be greater than a maximum human voice 

period. 

[0051] In addition, the voice signal detection method provided in the present 5 

implementation of the present application is particularly applicable to an application 

scenario in which sending of a voice message can be completed by using a chat APP 

without any tap operation of a user. Based on the scenario, the following describes in 

detail the voice signal detection method provided in the present implementation of the 

present application. In this scenario, FIG. 2 is a schematic diagram of a procedure of 10 

the method. The method includes the steps below. 

[0052] Step 201: Collect an audio signal in real time. 

[0053] The user may expect the chat APP to complete sending of the voice 

message without any tap operation after the user starts the APP. In this case, the APP 

continuously records the external environment to collect the audio signal in real time, 15 

to reduce omission of voice of the user. In addition, after collecting the audio signal, 

the APP can locally store the audio signal in real time. After the user stops the APP, 

the APP stops recording. 

[0054] Step 202: Clip an audio signal with predetermined duration from the 

collected audio signal in real time. 20 

[0055] If the APP keeps recording instead of detecting a voice signal in real time, 

the voice message is not sent in real time. Therefore, the APP can clip, in real time, 

the audio signal with the predetermined duration from the audio signal collected in 

step 201, and perform subsequent detection on the audio signal with the 

predetermined duration. 25 

[0056] The currently clipped audio signal with the predetermined duration can be 

referred to as a current audio signal, and a last clipped audio signal with the 

predetermined duration can be referred to as a last obtained audio signal. 

[0057] Step 203: Divide the audio signal in the predetermined duration into a 

plurality of short-time energy frames based on a frequency of a predetermined voice 30 

signal. 

[0058] Step 204: Determine energy of each short-time energy frame. 

[0059] Step 205: Detect, based on the energy of each short-time energy frame, 

whether the audio signal in the predetermined duration includes a voice signal. 
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[0060] If it is detected that the current audio signal includes a voice signal, it is 

determined whether the last obtained audio signal includes a voice signal. If it is 

determined that the last obtained audio signal does not include a voice signal, a start 

point of the current audio signal can be determined as a start point of the voice signal; 

or if it is determined that the last obtained audio signal includes a voice signal, a start 5 

point of the current audio signal is not a start point of the voice signal. 

[0061] If it is detected that the current audio signal does not include a voice signal, 

it is determined whether the last obtained audio signal includes a voice signal. If it is 

determined that the last obtained audio signal includes a voice signal, an end point of 

the last obtained audio signal can be determined as an end point of the voice signal; or 10 

if it is determined that the last obtained audio signal does not include a voice signal, 

neither an end point of the current audio signal nor an end point of the last obtained 

audio signal is an end point of the voice signal. 

[0062] For example, as shown in FIG. 3, A, B, C, and D are four adjacent audio 

signals with predetermined duration. A and D do not include a voice signal, and B and 15 

C include voice signals. In this case, a start point of B can be determined as a start 

point of the voice signal, and an end point of C can be determined as an end point of 

the voice signal. 

[0063] Sometimes the current audio signal happens to be a start part or an end part 

of a sentence of the user, and the audio signal includes a few voice signals. In this 20 

case, the APP may incorrectly determine that the audio signal does not include a voice 

signal. To reduce omission of voice of the user because of incorrect determining, after 

it is detected that the current audio signal includes a voice signal, it can be determined 

whether the last obtained audio signal includes a voice signal; and if it is determined 

that the last obtained audio signal does not include a voice signal, a start point of the 25 

last obtained audio signal can be determined as a start point of the voice signal. In 

addition, after it is detected that the current audio signal does not include a voice 

signal, it can be determined whether the last obtained audio signal includes a voice 

signal; and if it is determined that the last obtained audio signal includes a voice 

signal, an end point of the current audio signal can be determined as an end point of 30 

the voice signal. In the previous example, a start point of A can be determined as the 

start point of the voice signal, and an end point of D can be determined as the end 

point of the voice signal. 

[0064] After detecting that the current audio signal includes a voice signal, the 
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APP can send the audio signal to a voice identification apparatus, so that the voice 

identification apparatus can perform voice processing on the audio signal, to obtain a 

voice result. Then, the voice identification apparatus sends the audio signal to a 

subsequent processing apparatus, and finally the audio signal is sent in a form of a 

voice message. To ensure that voice of the user in the sent voice message is a 5 

complete sentence, after sending all audio signals between the determined start point 

and the determined end point of the voice signal to the voice identification apparatus, 

the APP can send an audio stop signal to the voice identification apparatus, to inform 

the voice identification apparatus that this sentence currently said by the user is 

completed, so that the voice identification apparatus sends all the audio signals to the 10 

subsequent processing apparatus. Finally, the audio signals are sent in the form of the 

voice message. 

[0065] In addition, to ensure accurate determining, after the current audio signal is 

obtained, a sub-signal with a predetermined time period can be further clipped from 

the last obtained audio signal, and the current audio signal and the clipped sub-signal 15 

are concatenated, to serve as the obtained audio signal (referred to as a concatenated 

audio signal below). In addition, subsequent voice signal detection is performed on 

the concatenated audio signal. 

[0066] The sub-signal can be concatenated before the current audio signal. The 

predetermined time period can be a tail time period of the last obtained audio signal, 20 

and duration that corresponds to the time period can be any duration. To ensure that a 

final detection result is more accurate, in the present implementation of the present 

application, the duration that corresponds to the predetermined time period can be set 

to a value that is not greater than a product of the predetermined ratio and duration 

that corresponds to the concatenated audio signal. 25 

[0067] If it is detected that the concatenated audio signal includes a voice signal, 

it can be determined whether the last obtained concatenated audio signal includes a 

voice signal. If it is determined that the last obtained concatenated audio signal does 

not include a voice signal, a start point of the concatenated audio signal can be used as 

a start point of the voice signal. If it is detected that the concatenated audio signal 30 

does not include a voice signal, it can be determined whether the last obtained 

concatenated audio signal includes a voice signal. If it is determined that the last 

obtained concatenated audio signal includes a voice signal, an end point of the 

concatenated audio signal can be used as an end point of the voice signal. 
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[0068] In the present implementation of the present application, in addition to 

continuous recording, the APP can periodically perform recording. Implementations 

are not limited in the present implementation of the present application. 

[0069] The voice signal detection method provided in the present implementation 

of the present application can be further implemented by using a voice signal 5 

detection apparatus. A schematic structural diagram of the apparatus is shown in FIG. 

4. The voice signal detection apparatus mainly includes the following modules: an 

acquisition module 41, configured to obtain an audio signal; a division module 42, 

configured to divide the audio signal into a plurality of short-time energy frames 

based on a frequency of a predetermined voice signal; a determining module 43, 10 

configured to determine energy of each short-time energy frame; and a detection 

module 44, configured to detect, based on the energy of each short-time energy frame, 

whether the audio signal includes a voice signal. 

[0070] In an implementation, the acquisition module 41 is configured to: obtain a 

current audio signal; clip a sub-signal with a predetermined time period from a last 15 

obtained audio signal; and concatenate the current audio signal and the clipped 

sub-signal, to serve as the obtained audio signal. 

[0071] In an implementation, the division module 42 is configured to determine a 

period of the predetermined voice signal based on the frequency of the predetermined 

voice signal; and divide, based on the determined period, the audio signal into a 20 

plurality of short-time energy frames whose corresponding duration is the period. 

[0072] In an implementation, the detection module 44 is configured to determine 

a ratio of a quantity of short-time energy frames whose energy is greater than a 

predetermined threshold to a total quantity of all short-time energy frames; determine 

whether the ratio is greater than a predetermined ratio; and if yes, determine that the 25 

audio signal includes a voice signal; or if no, determine that the audio signal does not 

include a voice signal. 

[0073] In an implementation, the detection module 44 is configured to determine 

a ratio of a quantity of short-time energy frames whose energy is greater than a 

predetermined threshold to a total quantity of all short-time energy frames; determine 30 

whether the ratio is greater than a predetermined ratio; and if no, determine that the 

audio signal does not include a voice signal; or if yes, when there are at least N 

consecutive short-time energy frames in the short-time energy frames whose energy is 

greater than the predetermined threshold, determine that the audio signal includes a 
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voice signal; or when there are not at least N consecutive short-time energy frames in 

the short-time energy frames whose energy is greater than the predetermined 

threshold, determine that the audio signal does not include a voice signal. 

[0074] In the existing technology, it is determined, through complex calculation 

such as Fourier Transform, whether an audio signal includes a voice signal. In 5 

contrast, in the voice signal detection method used in the implementations of the 

present application, the complex calculation such as Fourier Transform does not need 

to be performed. The obtained audio signal is divided into the plurality of short-time 

energy frames based on the frequency of the predetermined voice signal, energy of 

each short-time energy frame is further determined, and it can be detected, based on 10 

the energy of each short-time energy frame, whether the obtained audio signal 

includes a voice signal. Therefore, in the voice signal detection method provided in 

the implementations of the present application, a problem that a processing rate is 

relatively low and resource consumption is relatively high in a voice signal detection 

method in the existing technology can be alleviated. 15 

[0075] The present disclosure is described with reference to the flowcharts and/or 

block diagrams of the method, the device (system), and the computer program product 

based on the implementations of the present disclosure. It is worthwhile to note that 

computer program instructions can be used to implement each process and/or each 

block in the flowcharts and/or the block diagrams and a combination of processes 20 

and/or blocks in the flowcharts and/or the block diagrams. These computer program 

instructions can be provided for a general-purpose computer, a dedicated computer, an 

embedded processor, or a processor of another programmable data processing device 

to generate a machine, so that the instructions executed by the computer or the 

processor of the another programmable data processing device generate a device for 25 

implementing a specified function in one or more processes in the flowcharts and/or 

in one or more blocks in the block diagrams. 

[0076] These computer program instructions can be stored in a computer readable 

memory that can instruct the computer or the another programmable data processing 

device to work in a way, so that the instructions stored in the computer readable 30 

memory generate an artifact that includes an instruction device. The instruction device 

implements a specified function in one or more processes in the flowcharts and/or in 

one or more blocks in the block diagrams. 

[0077] These computer program instructions can be loaded onto the computer or 
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the another programmable data processing device, so that a series of operations and 

steps are performed on the computer or the another programmable device, thereby 

generating computer-implemented processing. Therefore, the instructions executed on 

the computer or the another programmable device provide steps for implementing a 

specified function in one or more processes in the flowcharts and/or in one or more 5 

blocks in the block diagrams. 

[0078] In a typical configuration, a calculation device includes one or more 

central processing units (CPUs), one or more input/output interfaces, one or more 

network interfaces, and one or more memories. 

[0079] The memory can include a non-persistent memory, a random access 10 

memory (RAM), a non-volatile memory, and/or another form that are in a computer 

readable medium, for example, a read-only memory (ROM) or a flash memory (flash 

RAM). The memory is an example of the computer readable medium. 

[0080] The computer readable medium includes persistent, non-persistent, 

movable, and unmovable media that can store information by using any method or 15 

technology. The information can be a computer readable instruction, a data structure, 

a program module, or other data. Examples of a computer storage medium include but 

are not limited to a phase-change random access memory (PRAM), a static random 

access memory (SRAM), a dynamic random access memory (DRAM), another type 

of random access memory (RAM), a read-only memory (ROM), an electrically 20 

erasable programmable read-only memory (EEPROM), a flash memory or another 

memory technology, a compact disc read-only memory (CD-ROM), a digital versatile 

disc (DVD) or another optical storage, a cassette magnetic tape, a magnetic 

tape/magnetic disk storage, another magnetic storage device, or any other 

non-transmission medium. The computer storage medium can be configured to store 25 

information accessible to the calculation device. Based on the definition in the present 

specification, the computer readable medium does not include transitory computer 

readable media (transitory media) such as a modulated data signal and carrier. 

[0081] It is worthwhile to further note that the term "include", "contain", or their 

any other variant is intended to cover a non-exclusive inclusion, so that a process, a 30 

method, merchandise, or a device that includes a list of elements not only includes 

those elements but also includes other elements which are not expressly listed, or 

further includes elements inherent to such process, method, merchandise, or device. 

An element preceded by "includes a ..." does not, without more constraints, preclude 
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the existence of additional identical elements in the process, method, merchandise, or 

device that includes the element. 

[0082] A person skilled in the art should understand that the implementations of 

the present application can be provided as a method, a system, or a computer program 

product. Therefore, the present application can use a form of hardware only 5 

implementations, software only implementations, or implementations with a 

combination of software and hardware. In addition, the present application can use a 

form of a computer program product implemented on one or more computer-usable 

storage media (including but not limited to a disk memory, a CD-ROM, an optical 

memory, etc.) that include computer-usable program code. 10 

[0083] The previous implementations are implementations of the present 

application, and are not intended to limit the present application. A person skilled in 

the art can make various modifications and changes to the present application. Any 

modification, equivalent replacement, or improvement made without departing from 

the spirit and principle of the present application shall fall within the scope of the 15 

claims in the present application. 
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CLAIMS 

What is claimed is: 

1. A voice signal detection method, wherein the method comprises: 

obtaining an audio signal; 

dividing the audio signal into a plurality of short-time energy frames based on a 5 

frequency of a predetermined voice signal; 

determining energy of each short-time energy frame; and 

detecting, based on the energy of each short-time energy frame, whether the 

audio signal comprises a voice signal. 

2. The method according to claim 1, wherein the obtaining an audio signal 10 

comprises: 

obtaining a current audio signal; 

clipping a sub-signal with a predetermined time period from a last obtained audio 

signal; and 

concatenating the current audio signal and the clipped sub-signal, to serve as the 15 

obtained audio signal. 

3. The method according to claim 1, wherein the dividing the audio signal into a 

plurality of short-time energy frames based on a frequency of a predetermined voice 

signal comprises: 

determining a period of the predetermined voice signal based on the frequency of 20 

the predetermined voice signal; and 

dividing, based on the determined period, the audio signal into a plurality of 

short-time energy frames whose corresponding duration is the period. 

4. The method according to claim 1, wherein the detecting, based on the energy 

of each short-time energy frame, whether the audio signal comprises a voice signal 25 

comprises: 

determining a ratio of a quantity of short-time energy frames whose energy is 

greater than a predetermined threshold to a total quantity of all short-time energy 

frames; 

determining whether the ratio is greater than a predetermined ratio; and 30 

if yes, determining that the audio signal comprises a voice signal; or 

if no, determining that the audio signal does not comprise a voice signal. 
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5. The method according to claim 1, wherein the detecting, based on the energy 

of each short-time energy frame, whether the audio signal comprises a voice signal 

comprises: 

determining a ratio of a quantity of short-time energy frames whose energy is 

greater than a predetermined threshold to a total quantity of all short-time energy 5 

frames; 

determining whether the ratio is greater than a predetermined ratio; and 

if no, determining that the audio signal does not comprise a voice signal; or 

if yes, when there are at least N consecutive short-time energy frames in the 

short-time energy frames whose energy is greater than the predetermined threshold, 10 

determining that the audio signal comprises a voice signal; or when there are not at 

least N consecutive short-time energy frames in the short-time energy frames whose 

energy is greater than the predetermined threshold, determining that the audio signal 

does not comprise a voice signal. 

6. A voice signal detection apparatus, wherein the apparatus comprises: 15 

an acquisition module, configured to obtain an audio signal; 

a division module, configured to divide the audio signal into a plurality of 

short-time energy frames based on a frequency of a predetermined voice signal; 

a determining module, configured to determine energy of each short-time energy 

frame; and 20 

a detection module, configured to detect, based on the energy of each short-time 

energy frame, whether the audio signal comprises a voice signal. 

7. The apparatus according to claim 1, wherein the acquisition module is 

configured to: 

obtain a current audio signal; 25 

clip a sub-signal with a predetermined time period from a last obtained audio 

signal; and 

concatenate the current audio signal and the clipped sub-signal, to serve as the 

obtained audio signal. 

8. The apparatus according to claim 1, wherein the division module is configured 30 

to determine a period of the predetermined voice signal based on the frequency of the 

predetermined voice signal; and 

divide, based on the determined period, the audio signal into a plurality of 

short-time energy frames whose corresponding duration is the period. 
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9. The apparatus according to claim 1, wherein the detection module is 

configured to determine a ratio of a quantity of short-time energy frames whose 

energy is greater than a predetermined threshold to a total quantity of all short-time 

energy frames; 

determine whether the ratio is greater than a predetermined ratio; and 5 

if yes, determine that the audio signal comprises a voice signal; or 

if no, determine that the audio signal does not comprise a voice signal. 

10. The apparatus according to claim 1, wherein the detection module is 

configured to determine a ratio of a quantity of short-time energy frames whose 

energy is greater than a predetermined threshold to a total quantity of all short-time 10 

energy frames; 

determine whether the ratio is greater than a predetermined ratio; and 

if no, determine that the audio signal does not comprise a voice signal; or 

if yes, when there are at least N consecutive short-time energy frames in the 

short-time energy frames whose energy is greater than the predetermined threshold, 15 

determine that the audio signal comprises a voice signal; or when there are not at least 

N consecutive short-time energy frames in the short-time energy frames whose energy 

is greater than the predetermined threshold, determine that the audio signal does not 

comprise a voice signal. 


