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THREE-WAY CALLING TERMINAL FOR MOBILE HUMAN-MACHINE 

COORDINATION CALLING ROBOT 

[0001] This disclosure claims the priority to the Chinese Application No. 202010669451.X, 

filed with the China National Intellectual Property Administration on July 13, 2020 and entitled 

"THREE-WAY CALLING TERMINAL FOR MOBILE HUMAN-MACHINE 5 

COORDINATION CALLING ROBOT", which is incorporated herein by reference in its 

entirety. 

FIELD OF THE INVENTION 

[0002] The present disclosure relates to the field of artificial intelligence, and in particular, to 

a three-way calling terminal for a mobile human-machine coordination calling robot. 10 

BACKGROUND OF THE INVENTION 

[0003] With rapid progress of a machine technology, a communications technology, an 

Internet and an artificial intelligence technology, various smart home appliances, such as smart 

televisions, smart refrigerators, smart air conditioners, smart speakers, smart watches, smart 

bracelets, and smart glasses, constantly enter lives of people. At present, a large number of 15 

smart devices of various brands based on speech interaction have been put on the market. A user 

can interact with the smart device by transmitting a speech instruction, to realize functions of 

song listening, time reporting, chatting, games, companionship, information query, device 

control, and the like. However, at present the smart devices are mainly applied to the fields such 

as family life, leisure and entertainment, children education, or the like, and are rare and 20 

difficult to be applied to enterprise-level applications. 

[0004] As the artificial intelligence technology and the communications technology flourish, 

telephone robots have been widely applied in all industries, with labor costs of a call center 

being greatly reduced and efficiency being improved. However, prior speech interactive robots, 

especially telephone human-machine coordination calling robot systems, include a 25 

human-machine coordination calling robot system that is primarily based on the artificial 
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intelligence technology and dialogue system, and a speech communication system that is 

primarily based on communication networks and the VOIP technology, both of which are tightly 

bound to each other so that a system is extremely complex, and is more difficult to be developed, 

deployed, and maintained, having high costs. Moreover, it is very difficult and inflexible to 

replace any components therein. A telephone robot developed on this basis is too complex and 5 

large, and is difficult to be moved once deployed. Such a telephone robot is based on a 

large-scale cloud server, and has no entity that can be easily cognized by ordinary people, which 

cannot give people an intuitive and friendly impression. 

[0005] To implement a mobile human-machine coordination calling robot, there is a need of a 

three-way calling terminal that supports three-party calling and is convenient and easy to use. A 10 

conventional human-machine coordination calling robot generally uses a desktop machine as a 

calling terminal, which is complex in operation and is inconvenient for moving; while a novel 

mobile telephone three-way calling terminal does not support three-way calling, and cannot 

implement a human-machine coordination calling robot. 

SUMMARY OF THE INVENTION 15 

[0006] An objective of the present disclosure to provide a three-way calling terminal for a 

mobile human-machine coordination calling robot, where the three-way calling terminal can be 

decoupled from a communications system, and therefore is easy for deployment and is 

convenient for switching, having movability, so that the three-way calling terminal can be 

conveniently placed in various places; and the three-way calling terminal is conveniently 20 

connected to a personal mobile phone or calling terminal. 

[0007] The foregoing technical objective of the present disclosure is achieved through the 

following technical solutions. 

[0008] According to a first aspect, the present disclosure provides a three-way calling 

terminal for a mobile human-machine coordination calling robot, including: 25 

[0009] a first speech interface, configured to be connected to a back-end processing module, 

and transfer call audio between a call object and the back-end processing module, where the 

back-end processing module is configured to interact with the call object according to a preset 

rule; 
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[0010] a CODEC1 module, configured to encode and/or decode the call audio between the 

call object and the back-end processing module; 

[0011] a second speech interface, configured to be connected to a human agent, and transfer 

call audio between the call object and the human agent, where the second speech interface is 

further configured to transfer the call audio between the call object and the back-end processing 5 

module to the human agent; 

[0012] a CODEC2 module, configured to encode and/or decode the call audio between the 

call object and the human agent; 

[0013] a call control module, configured to process a control signal, and automatically make, 

answer, and hang up a call; 10 

[0014] a data processing submodule, configured to process speech data and perform data 

transfer between the data processing submodule and the back-end processing module; and 

[0015] a networking submodule, configured to perform network connection to the back-end 

processing module. 

[0016] In a preferable technical solution of the present disclosure, the three-way calling 15 

terminal further includes a display module, and the display module is configured to display, to 

the human agent and the call object, a call record or call-related information between the call 

object and the back-end processing module. 

[0017] In a preferable technical solution of the present disclosure, the three-way calling 

terminal further includes a keypad submodule, through which a control instruction is inputted. 20 

[0018] In a preferable technical solution of the present disclosure, the three-way calling 

terminal is disposed within an audio device, the audio device includes a speaker and a 

microphone, and the second speech interface of the three-way calling terminal is connected to 

the speaker and the microphone of the audio device. 

[0019] According to a second aspect, the present disclosure further provides a 25 

communications system, where the communications system includes the three-way calling 

terminal according to the first aspect, the back-end processing module, and the human agent, 

and at least one communications terminal, wherein the human agent is connected to the 

three-way calling terminal through the communications terminal. 

[0020] In a preferable technical solution of the present disclosure, the back-end processing 30 
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module is configured to process speech data transmitted by the three-way calling terminal, and 

generate response speech and text to be transmitted back to the three-way calling terminal. 

[0021] In a preferable technical solution of the present disclosure, the back-end processing 

module includes a dialogue management submodule, a speech recognition submodule, an 

intention recognition submodule, and a speech synthesis submodule; 5 

[0022] the dialogue management submodule is configured to control procedure and logic of a 

dialogue, and generate response text; 

[0023] the speech recognition submodule is configured to recognize received speech of the 

call object, and convert the speech into text; 

[0024] the intention recognition submodule is configured to recognize an intention of the call 10 

object based on the text of the recognized speech; and 

[0025] the speech synthesis submodule is configured to synthesize and transmit the speech 

from the response text to the three-way calling terminal. 

[0026] According to a third aspect, the present disclosure further provides a calling method, 

applicable to the calling system according to the second aspect, where the method includes: 15 

[0027] obtaining speech of a call object by a communications terminal, and transferring, by a 

three-way calling terminal, the speech of the call object to a back-end processing module and a 

human agent; 

[0028] transferring response speech to the communications terminal by the three-way calling 

terminal, so as to transfer the response speech to the call object by the communications terminal; 20 

and transferring the response speech and/or response text to the human agent by the three-way 

calling terminal, 

[0029] wherein the response speech and the response text are generated by the back-end 

processing module based on the speech of the call object according to a preset rule. 

[0030] In a preferable technical solution of the present disclosure, before the obtaining speech 25 

of a call object by a communications terminal, the method further includes: 

[0031] synchronizing, by the three-way calling terminal, scripts written according to service 

logic and data of the call object to the back-end processing module; 

[0032] starting a session between the communications terminal and the back-end processing 

module after the back-end processing module receives the scripts and the data of the call object; 30 
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[0033] transmitting an instruction to the three-way calling terminal by the back-end 

processing module, so that the three-way calling terminal enters an answer mode; and 

[0034] transmitting, by the back-end processing module, speech and text of a 

prologue/salutatory to a calling terminal through the three-way calling terminal, so as to start 

calling between the back-end processing module and the call object. 5 

[0035] In a preferable technical solution of the present disclosure, before the synchronizing, 

by the three-way calling terminal, scripts written according to service logic and data of the call 

object to the back-end processing module, the method further includes: 

[0036] loading a task list by the three-way calling terminal based on an operation of a 

manager or a pre-scheduled task; 10 

[0037] retrieving, by the three-way calling terminal, a corresponding one of the scripts 

according to the task list, where each of the scripts represents a complete set of service 

processes; and 

[0038] querying, by the three-way calling terminal, the data of the call object from a call 

object database. 15 

[0039] In a preferable technical solution of the present disclosure, generating robot response 

speech and text after processing the speech of the call object by the back-end processing module 

includes: 

[0040] analyzing, by the back-end processing module, an intention of the call object based on 

the speech of the call object; 20 

[0041] generating, by the back-end processing module, response sentence text based on the 

intention of the call object and a strategy and a rule set in the script; and 

[0042] determining, by the back-end processing module, the robot response speech based on 

the response sentence text. 

[0043] In a preferable technical solution of the present disclosure, the analyzing, by the 25 

back-end processing module, an intention of the call object based on the speech of the call 

object includes: 

[0044] converting the speech of the call object into text by the back-end processing module; 

[0045] performing word division on the text by the back-end processing module, to obtain a 

division result; 30 
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[0046] analyzing, by the back-end processing module, the intention of the call object based on 

the division result. 

[0047] In a preferable technical solution of the present disclosure, the method further 

includes: 

[0048] displaying a call record or call-related information between the back-end processing 5 

module and the call object by the three-way calling terminal. 

[0049] In a preferable technical solution of the present disclosure, the method further 

includes: 

[0050] if it is recognized that a dialogue between the communications terminal and the 

back-end processing module ends, ending the session between the communications terminal and 10 

the back-end processing module by the back-end processing module; and 

[0051] transferring, by the back-end processing module, a call record to the three-way calling 

terminal, and saving the call record in a database of the three-way calling terminal. 

[0052] In a preferable technical solution of the present disclosure, the method further 

includes: 15 

[0053] transmitting, by the human agent, a human intervention instruction to the three-way 

calling terminal; and 

[0054] cutting off a connection to the back-end processing module by the three-way calling 

terminal in response to the human intervention instruction, and transferring into a human 

intervention mode. 20 

[0055] In view of the above, in the present disclosure, a communications system (the human 

agent and the communications terminal) is decoupled from the human-machine coordination 

calling robot system (the back-end processing module) by the three-way calling terminal. In this 

way, system complexity is reduced, so that the system is easy for deployment, and is convenient 

for flexible switching, thereby significantly reducing costs of a telephone human-machine 25 

coordination calling robot system for development, deployment, and maintenance. Moreover, 

movability is provided for the robot, so that the three-way calling terminal can be conveniently 

placed in various places. An intuitive and touchable entity may also be provided for the robot, to 

make the robot friendlier. The three-way calling terminal is conveniently connected to a 

personal mobile phone or calling terminal. Accessing manners such as a Bluetooth port and an 30 
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audio port are provided, so that the three-way calling terminal is widely applied. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0056] FIG. 1 is a block diagram of modules of a three-way calling terminal according to the 

present invention; and 

[0057] FIG. 2 is a schematic structural diagram of a three-way calling system according to the 5 

present invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0058] The present invention is further described in detail below with reference to the 

accompanying drawings. 

[0059] As shown in FIG. 2, the present disclosure provides a three-way calling system, 10 

including: a three-way calling terminal, a back-end processing module, a human agent, and at 

least one communications terminal. As shown in FIG. 2, the three-way calling system includes 

one communications terminal. During use, the back-end processing module, the human agent, 

and the communications terminal may be respectively connected to the three-way calling 

system, so that speech data is transferred among the back-end processing module, the human 15 

agent, and the communications terminal through the three-way calling system. The 

communications terminal is a terminal device used by a call object. The human agent is a 

terminal device that monitors a dialogue between the back-end processing module and the 

communications terminal, is configured to monitor the speech data between the back-end 

processing module and the communications terminal, and may  dialogue directly with the 20 

communications terminal by human intervention in place of the back-end processing module. 

[0060] In the present disclosure, a three-way calling terminal shown in FIG. 1 may be used. 

The three-way calling terminal includes a first speech interface, a CODEC1 module, a second 

speech interface, a CODEC2 module, a call control module, a data processing submodule, and a 

networking submodule. The three-way calling terminal is configured to transfer the speech data 25 

among the back-end processing module, the human agent, and the communications terminal. 

[0061] Operation processes of the three-way calling terminal, the back-end processing 

module, and the communications terminal are specifically introduced below. 
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[0062] The operation process of the communications terminal includes: 

[0063] M1. Connecting the three-way calling terminal; 

[0064] M2. After a session is started, receiving call audio from a call object; 

[0065] M3. Inputting the call audio to the three-way calling terminal through a second speech 

interface, to transfer the call audio to the back-end processing module and the human agent by 5 

the three-way calling terminal; and 

[0066] M4. Receiving, through the second speech interface, robot response speech or speech 

of the human agent that is transferred by the three-way calling terminal. 

[0067] Modules in the three-way calling terminal are introduced as below. 

[0068] The first speech interface is configured to transfer call audio between the call object 10 

and the back-end processing module. 

[0069] The CODEC1 module is configured to encode and decode the call audio between the 

call object and the back-end processing module. 

[0070] The second speech interface is configured to transfer call audio between the human 

agent and the call object. 15 

[0071] The CODEC2 module is configured to encode and decode the call audio between the 

human agent and the call object. 

[0072] The first speech interface and the second speech interface may be Bluetooth ports or 

audio ports. During a call, the human agent may receive the call audio through the second 

speech interface, to determine whether to perform human intervention. When human 20 

intervention is required, the speech of the human agent is transmitted to the three-way calling 

terminal also through the second speech interface. 

[0073] One or more common microphones or MEMS microphones may be disposed at the 

audio port. A far-field microphone array may also be used to receive speech of the call object 

that is transmitted by the communications terminal through a speech connection module. A 25 

sound play device such as a speaker or the like may be further provided, to play the robot 

response speech. If desired, the speech of the call object may also be played through the speaker, 

only in the case of resulting in no reverberation, howling, and reverberation. 

[0074] The networking submodule is configured to be connected to the back-end processing 

module through a line link, WIFI, or a 4G/5G network, to transmit/receive speech and other 30 
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data. 

[0075] The data processing submodule is configured to schedule and control other modules in 

the three-way calling terminal, to process and transmit the speech data to the back-end 

processing module, to process and transmit the speech data from the back-end processing 

module to the communications terminal, to control a display screen to display a text record of 5 

the call, and to receive a user instruction from a touch screen. 

[0076] The call control module is configured to control a communications system to make 

batch calls with the three-way calling terminal. 

[0077] The call control module includes a call object database, a system database, a task 

management module, and a communication controller submodule. 10 

[0078] The call object database is configured to store data related to the call object. 

[0079] The system database is configured to store a call record and other data related to a call 

process. 

[0080] The task management module is configured to manage a call task. 

[0081] The communication controller submodule is configured to schedule other modules to 15 

obtain or store data, and control the communications system to make batch calls. 

[0082] In addition, the call control module further includes a script editor and a script 

database. The script editor is used for a script producer to produce and modify a script. The 

script database is configured to store the script that is produced by the script producer by using 

the script editor. 20 

[0083] A workflow of the call control module is described as follows: 

[0084] according to an operation of a manager or a pre-scheduled task, loading a task list 

through the task management module; 

[0085] retrieving, from the script database, a script that is required by a task and is produced 

by the script producer in advance, where a script represents a complete set of service processes, 25 

including dialogue rules, all possible response sentence text, rules for evaluating an intention of 

the call object, and other dialogue and service-related data; and if sound recording is performed 

by a sound engineer, recorded audio may be further included; 

[0086] querying required data from the call object database, for example, a phone number, a 

name, gender, and other service-related data such as an amount in arrear, and the like; 30 
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[0087] synchronizing the script and data about the call object to the back-end processing 

module through network; 

[0088] controlling the communications terminal to connect (by means of actively dialing or 

passively answering) the call object; and 

[0089] after the call ends, receiving a call record from the back-end processing module to be 5 

stored to a database. 

[0090] According to requirements, the foregoing processes may be performed in batches; or 

may be concurrently performed, provided that there are a plurality of communications terminals 

and three-way calling terminals, and the back-end processing module supports concurrent tasks. 

[0091] In addition, the three-way calling terminal further includes a display screen and a 10 

keypad submodule. The display screen may display a call record or other call-related 

information about a human-machine coordination calling robot system and the call object. A 

touch screen may also be used with implementing a button function at the same time, to allow a 

user to input a control instruction through touching. 

[0092] The three-way calling terminal may be further provided with a wireless 15 

communications system such as Bluetooth, to communicate with the speech connection module. 

[0093] The three-way calling terminal may be further provided with an audio circuit, so that 

audio can be directly input and output in a form of digits. 

[0094] The three-way calling terminal may be further provided with a power amplification 

module, to amplify a sound signal from the speech connection module. 20 

[0095] The three-way calling terminal may be further provided with a speech denoising 

module, to perform a denoising process of a received audio signal. 

[0096] The three-way calling terminal may be further provided with an AD/DA conversion 

chip, to convert received speech of the call object into a digital signal for transmission, and 

convert received robot speech into an analog signal to be played through the speaker. 25 

[0097] The three-way calling terminal may be further provided with a control interface, 

including buttons, knobs, and the like, for external control. 

[0098] The operation process of the three-way calling terminal includes: 

[0099] A1. Connecting the three-way calling terminal to the communications terminal; 

[00100] A2. Connecting the three-way calling terminal to the back-end processing module; 30 
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[00101] A3. Starting a session and connecting the call object; 

[00102] A4. Transferring the speech of the call object to the back-end processing module 

through the communications terminal and the three-way calling terminal; 

[00103] A5. Generating robot response speech and text by the back-end processing module 

after the speech of the call object is processed; 5 

[00104] A6. Transferring the robot response speech to the call object through the three-way 

calling terminal and the communications terminal; 

[00105] A7. Transferring the robot response text to the three-way calling terminal to be 

displayed; and 

[00106] A8. Tracking, by the human agent, a call process at any time through the three-way 10 

calling terminal, where human answering may be transferred to when necessary, to implement a 

human-machine coordination calling function. 

[00107] The back-end processing module is configured to perform intention recognition on the 

speech data transmitted by the three-way calling terminal, and generate replay speech based on 

a speech intention to be transmitted to the three-way calling terminal. The back-end processing 15 

module includes a dialogue management submodule, a speech recognition submodule, an 

intention recognition submodule, a speech synthesis submodule, a word division submodule, a 

voice separation submodule, voiceprint recognition, and a session management submodule. The 

back-end processing module is deployed on a cloud server, and communicates with the 

three-way calling terminal through a wired or wireless network. 20 

[00108] The dialogue management submodule is configured to control procedure and logic of a 

dialogue, and generate response text. 

[00109] The speech recognition submodule is configured to recognize received speech of the 

call object, and convert the speech into text. 

[00110] The intention recognition submodule is configured to recognize an intention of the call 25 

object based on the recognized speech text. 

[00111] The speech synthesis submodule is configured to synthesize speech from the response 

text and transmit the speech to the three-way calling terminal. 

[00112] An operation process of a session system of the back-end processing module is 

described as follows: 30 
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[00113] S1. After the call control module connect (by means of actively dialing or passively 

answering) a call from the call object through the communications terminal, synchronizing 

scripts written according to service logic and data of the call object to the session management 

submodule and the dialogue management submodule of the back-end processing module; 

[00114] S2. The session management submodule starts a new session; 5 

[00115] S3. The session management submodule transmits an instruction to the three-way 

calling terminal, so that the three-way calling terminal enters an answering mode; 

[00116] S4. The session management submodule transmits speech and text of a 

prologue/salutatory to the three-way calling terminal; 

[00117] S5. The three-way calling terminal transmits the speech to the call object through the 10 

speech connection module and the communications system, to start a call between the robot and 

the call object; 

[00118] S6. The three-way calling terminal receives the speech of the call object, and transmits 

the speech to the speech recognition submodule of the back-end processing module through a 

network; 15 

[00119] S7. The speech recognition submodule converts the speech of the call object into text, 

and transmits the text to the intention recognition submodule; 

[00120] S8. The intention recognition submodule invokes the word division submodule to 

perform firstly word division, recognizes an intention of the call object based on a division 

result in conjunction with the script, and transmits the intention to the dialogue management 20 

submodule; 

[00121] S9. Optionally, the intention may also be recognized directly from the speech of the 

call object by the intention recognition submodule; 

[00122] S10. The dialogue management submodule generates response sentence text based on 

a strategy and a rule set in the script, and transmits the response sentence text to the speech 25 

synthesis submodule; 

[00123] S11. The speech synthesis submodule converts the text into robot response speech; and 

optionally, the robot response speech may be recorded by a recording engineer in advance, and 

may be retrieved according to an answer sentence; 

[00124] S12. Transmitting the response sentence text and the speech to the three-way calling 30 
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terminal for playing, and transmitting the same to the call object through the speech connection 

module and the communications system; 

[00125] S13. Repeating the foregoing steps, until the dialogue ends; and 

[00126] S14. The session management submodule ends the session, transfers the call record to 

the call control module, and stores the call record into the system database, for query and 5 

analysis in later. 

[00127] In the present disclosure, the communications system is decoupled from the 

human-machine coordination calling robot system, with system complexity reduced, so that the 

system is easy for deployment, and is convenient for flexible switching, thereby significantly 

reducing costs of a telephone human-machine coordination calling robot system for 10 

development, deployment, and maintenance. Moreover, movability is provided for the robot, 

where the three-way calling terminal can be conveniently put in various places. An intuitive and 

touchable entity may also be provided for the robot, to make the robot friendlier. The three-way 

calling terminal is conveniently connected to a personal mobile phone or calling terminal. 

Accessing manners such as a Bluetooth port and an audio port are provided, so that the 15 

three-way calling terminal is widely applied. 

[00128] Meanwhile, the three-way calling terminal in the present disclosure keeps functions of 

a conventional telephone client service human-machine coordination calling robot system: 

providing screen display; being able to be easily set; accessing a call record and switching; 

being more convenient for use; supporting external devices such as Headphones; and tracking 20 

calls at any time, to facilitate a human agent to intervenes. 

[00129] Specifically, for a telephone robot in the prior art, a communication system, a 

human-machine coordination calling system, and a background calling robot system thereof are 

all bound to one another. Therefore, the telephone robot still adopts a deployment method 

similar to that of a call center, that is, a corresponding telephone robot system is deployed in 25 

advance in a place where the telephone robot system is going to be used, and a human agent or 

other users need to work in the place deployed with the system, so as to realize a function of 

human-machine coordination calling. Compared with the foregoing prior art, the deployment 

method of the three-way calling terminal in the present disclosure is more convenient. 

[00130] In an implementation, the three-way calling terminal applies the communications 30 
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system in the prior art to a communications terminal of a user, such as a mobile phone or a 

fixed-line telephone, so as to unbind the communication system from the human-machine 

coordination calling system and the background calling robot system. A deployment method of 

the three-way calling terminal in this implementation is illustrated below through an example. 

[00131] In an example, an independent salesperson, as a user of the three-way calling terminal, 5 

directly connects the three-way calling terminal to a calling terminal (such as a mobile phone) 

thereof in a wired or wireless manner, to complete deployment, without any other operations. 

Therefore, the three-way calling terminal in this implementation is significantly improved in 

deployment efficiency and conveniency as compared with that in the prior art. 

[00132] In actual use, on one hand, the salesperson in the foregoing example can connect the 10 

three-way calling terminal to a mobile phone thereof by means of an audio cable or Bluetooth 

connection; and on the other hand, the three-way calling terminal further provides audio data for 

the salesperson through a headset connected to the three-way calling terminal (for example, a 

three-way calling terminal carrying a speaker/microphone may also directly play the audio data). 

After the salesperson makes a call to an intending client by a mobile phone (or may 15 

automatically make a call to an intending client by the three-way calling terminal), the 

three-way calling terminal uploads speech input by the intending client to the back-end 

processing module provided in the cloud. After a telephone robot in the back-end processing 

module generates a corresponding response according to a rule, the three-way calling terminal 

further returns a response speech to the intending client, so as to implement an interaction 20 

between the back-end processing module and the intending client. In the foregoing process, the 

salesperson can monitor an interaction process between the back-end processing module and the 

intending client at any time through the headset, and interact directly with the intending client 

through the three-way calling terminal when human intervention is required. 

[00133] It may be learned from the foregoing uses that for the three-way calling terminal in 25 

this implementation, during use, it is not required that a human agent is arranged in advance, 

and the user may access the three-way calling terminal at any time through a communications 

terminal carried therewith. The human agent may select a suitable type of communications 

terminal according to actual requirements, which is not limited to a same communications 

terminal. 30 
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[00134] In addition, during the use of the three-way calling terminal in this implementation, a 

communication function is initiated by the communications terminal of the user. Therefore, it is 

not necessary to upload sensitive information, such as a telephone number of the client, to the 

telephone robot, thereby avoiding possible information leakage caused by the telephone robot 

during use. 5 

[00135] In another implementation, the three-way calling terminal may be deployed directly in 

a communications terminal (an audio device) of the user, such as a mobile phone or a Bluetooth 

headset, where the audio devices include a speaker and a microphone, and the second speech 

interface in the three-way calling terminal is connected to the speaker and the microphone in the 

audio device. In this way, the audio device itself may have a function of supporting three-way 10 

calling. In this case, the user of the audio device can access the human agent through the audio 

device, transfer the speech data to the three-way calling terminal through the microphone, and 

receive the speech data transmitted by the three-way calling terminal through the speaker, to 

achieve entire movability of the three-way calling terminal. A deployment method of the 

three-way calling terminal in this implementation is illustrated below by an example. 15 

[00136] In an example, a salesperson, as a user of the three-way calling terminal, can directly 

use an audio device (such as a mobile phone) deployed with a three-way calling terminal, thus 

saving a process of connecting the three-way calling terminal to a calling terminal of the user. In 

this way, deployment efficiency and conveniency of the three-way calling terminal may be 

effectively improved. On this basis, due to relatively strong movability of the audio device, 20 

places for using the three-way calling terminal are not restricted, and the three-way calling 

terminal in this implementation is significantly improved in flexibility of places for using as 

compared with that in the prior art. 

[00137] In actual use, the salesperson in the foregoing example may turn on a three-way 

calling function on the mobile phone. Specifically, the salesperson may click three-way calling 25 

application software on the mobile phone to activate the three-way calling terminal, and turn on 

the three-way calling function. For example, after the three-way calling terminal is activated, 

the mobile phone enables the three-way calling terminal to be connected to the back-end 

processing module in the cloud through a networking function, and turns on a function of 

transferring speech data of the mobile phone interacting with another communications terminal 30 
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to the three-way calling terminal. The salesperson makes a call to an intending client by the 

mobile phone, may receive speech data transmitted by the intending client through the mobile 

phone, and transfers the speech data to the three-way calling terminal, where the speech data is 

uploaded to the back-end processing module through the three-way calling terminal. After 

generating a corresponding response according to a rule, a telephone robot in the back-end 5 

processing module may transmit response data back to the three-way calling terminal, and the 

three-way calling terminal transmits the response data to the intending client through the mobile 

phone of the salesperson, so as to implement an interaction between the back-end processing 

module and the intending client. In the foregoing process, the salesperson can monitor an 

interaction process between the back-end processing module and the intending client at any 10 

time through the speaker of the audio device, and interact with the intending client through the 

three-way calling terminal when human intervention is required. 

[00138] In another example, a salesperson serves as a user of the three-way calling terminal, 

where the three-way calling terminal is integrated in a Bluetooth headset. A three-way calling 

function may be achieved after the salesperson wears the headset. In actual use, when the 15 

salesperson wears the Bluetooth headset integrated with a three-way calling terminal, the 

three-way calling function may be turned on through a trigger button set on the Bluetooth 

headset or through an application installed on the mobile phone. After the three-way calling 

function is turned on, the salesperson makes a call to an intending client through the mobile 

phone. After receiving the speech data transmitted by the intending client, the mobile phone 20 

transfers the speech data to the Bluetooth headset through Bluetooth, and transfers the speech 

data to the three-way calling terminal, where the speech data is uploaded to the back-end 

processing module through the three-way calling terminal. After generating a corresponding 

response according to a rule, a telephone robot in the back-end processing module transmits 

response data back to the three-way calling terminal, and the three-way calling terminal 25 

transmits the response data to the intending client through the microphone in the Bluetooth 

headset, so as to implement an interaction between the back-end processing module and the 

intending client. In the foregoing process, the salesperson can monitor an interaction process 

between the back-end processing module and the intending client at any time through the 

speaker of the Bluetooth headset, and interact with the intending client through the three-way 30 
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calling terminal when human intervention is required.

[00139] It may be learned from the foregoing uses that integration between the three-way 

calling terminal and the communications terminal in this implementation is higher, and the user 

may carry the three-way calling terminal everywhere and use the same in any scenario; this is 

not limited to a fixed use scenario. 5 

[00140] The present disclosure provides a screen display function through the display module. 

Specifically, the three-way calling terminal displays session content of the call object and 

response content of the robot through the display module. When a display screen of the human 

agent is different from that of the three-way calling terminal, the session content and the 

response content are pushed to the human agent through the display module, to display the 10 

session content of the call object and the response content of the robot through the display 

screen of the human agent. 

[00141] Specifically, in an implementation manner, the human agent and the call object 

simultaneously watch the display screen of the three-way calling terminal. At this time, the 

session content of the call object and the response content of the robot may be displayed directly 15 

through the display module (equivalent to the display screen) of the three-way calling terminal, 

so that the call object and the human agent simultaneously know the interaction process 

between a communication object and the phone robot, to facilitate interaction data 

synchronization between the human agent and the call object. In this way, the human agent may 

intervene in the call in time, to resolve a problem that cannot be resolved by the telephone 20 

robot. 

[00142] In another implementation, the human agent may connect the three-way calling 

terminal through the communications terminal carried by the human agent (reference may be 

made to the first implementation of the deployment method of the three-way calling terminal 

above). At this time, if the communications terminal used by the human agent itself has a 25 

display screen, the human agent may browse the session content of the call object and the 

response content of the robot through the display screen. In this way, although the human agent 

uses the own communications terminal, an interaction process between the call object and the 

robot may also be learnt at any time. Furthermore, the back-end processing module may further 

process the session content of the call object and the response content of the robot, so that first 30 
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content displayed on the three-way calling terminal and second content displayed on the display 

screen of the human agent are different. For example, if the human agent wants to learn detailed 

session content of the call object and response content of the robot, the back-end processing 

module processes the session content of the call object and the response content of the robot as 

the second content, and transmits the same to the human agent through the display module, to 5 

display the same on the display screen of the human agent. Meanwhile, if the call object wants 

to browse only the response content of the robot to quickly obtain required response information, 

the back-end processing module processes the response content of the robot as the first content, 

and displays the first content on the three-way calling terminal through the display module. 

This display manner has stronger pertinence, to meet different requirements of the call object 10 

and the human agent. 

[00143] The present disclosure may be applied to implement a human-machine coordination 

calling telephone robot, and an operation process of the calling system is described as follows: 

[00144] D1. Connecting a three-way calling terminal apparatus to a communications terminal 

device, where a connection manner may be Bluetooth or an audio interface of 3.5 mm; 15 

[00145] D2. The human agent accesses the three-way calling terminal, where an access manner 

may be Bluetooth or an audio interface of 3.5 mm; 

[00146] D3. The three-way calling terminal is connected to the back-end processing module, 

where a connection manner may be Ethernet, WIFI, 4G, or 5G; 

[00147] D4. Controlling the communications terminal to make a call to the call object or 20 

answer a call of the call object; 

[00148] D5. The session management submodule starts a session, transmits an instruction to 

the three-way calling terminal to enable the same to enter a call waiting mode, and meanwhile 

transmits necessary data, such as speech and text of a prologue and data relevant to the call 

object, to the three-way calling terminal; 25 

[00149] D6. The three-way calling terminal detects a call connection signal, transmits prologue 

speech to the call object through the communications terminal, and displays relevant text 

information on the display screen; 

[00150] D7. The three-way calling terminal receives the speech of the call object, and transmits 

the speech to the back-end processing module; 30 
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[00151] D8. The back-end processing module invokes the speech recognition submodule to 

convert the speech into text, recognizes an intention of the call object through the intention 

recognition submodule, and generates robot-replying text and speech after a session 

management module determines a decision, where optionally, the speech of the call object may 

also be recognized directly as the intention of the call object through the intention recognition 5 

submodule; 

[00152] D9. The robot-replying text and speech is transmitted to the three-way calling 

terminal; through the networking submodule; 

[00153] D10. The robot-replying text and speech is played after being processed by the data 

processing submodule in the three-way calling terminal, and meanwhile is transmitted to the 10 

call object through the communications terminal; 

[00154] D12. After being processed by the data processing submodule in the three-way calling 

terminal, the replying text is displayed on the display screen in a form of a call record; 

[00155] D13. The human agent may receive the robot speech and the speech of the call object 

through the second speech interface, or learn a session procedure by watching text on the 15 

screen; 

[00156] D14. When the human agent considers it necessary, pressing an intervention button set 

on the three-way calling terminal to start human intervention; 

[00157] D15. The data processing submodule in the three-way calling terminal transfers the 

session into a human intervention mode (having no impact on the communications system), and 20 

cuts off the connection to the back-end processing module; 

[00158] D16. The human agent directly speaks to the second speech interface in the three-way 

calling terminal, transmits speech to the call object through the communications terminal, and 

directly talks with the call object, to achieve seamless switching, where the robot speech and the 

speech of the human agent have been matched through the speech synthesis submodule, and 25 

therefore, the speech of the agent may be better simulated;

[00159] D17. The dialogue between the human agent and the call object may also be 

recognized as text through the speech recognition submodule of the back-end processing 

module, and is displayed on the display screen; and 

[00160] D18. Saving related data such as the call record to the database when the session is 30 
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ended. 

[00161] The foregoing descriptions relate to merely preferred embodiments of the present 

invention, and the protection scope of the present invention is not limited to the foregoing 

examples. All technical solutions belonging to the concept of the present invention fall within 

the protection scope of the present invention. It should be pointed out that persons of ordinary 5 

skills in the art would understand, several improvements and modifications made without 

departing from the principle of the present invention should also be considered to fall within the 

protection scope of the present invention. 
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WHAT IS CLAIMED IS: 

1. A three-way calling terminal for a mobile human-machine coordination calling robot,

comprising: 

a first speech interface, configured to be connected to a back-end processing module, and 

transfer call audio between a call object and the back-end processing module, wherein the 5 

back-end processing module is configured to interact with the call object according to a preset 

rule; 

a CODEC1 module, configured to encode and/or decode the call audio between the call 

object and the back-end processing module; 

a second speech interface, configured to be connected to a human agent, and transfer call 10 

audio between the call object and the human agent, wherein the second speech interface is 

further configured to transfer the call audio between the call object and the back-end processing 

module to the human agent; 

a CODEC2 module, configured to encode and/or decode the call audio between the call 

object and the human agent; 15 

a call control module, configured to process a control signal, and automatically make, 

answer, and hang up a call; 

a data processing submodule, configured to process speech data and perform data transfer 

between the data processing submodule and the back-end processing module; and 

a networking submodule, configured to perform network connection to the back-end 20 

processing module. 

2. The three-way calling terminal for a mobile human-machine coordination calling robot

according to claim 1, wherein the three-way calling terminal further comprises a display module 

configured to display, to the human agent and the call object, a call record or call-related 

information between the call object and the back-end processing module. 25 

3. The three-way calling terminal for a mobile human-machine coordination calling robot

according to claim 1, wherein the three-way calling terminal further comprises a keypad 

submodule,  through which a control instruction is inputted. 
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4. The three-way calling terminal for a mobile human-machine coordination calling robot

according to any one of claims 1 to 3, wherein the three-way calling terminal is disposed within 

an audio device comprising a speaker and a microphone, wherein the second speech interface of 

the three-way calling terminal is connected to the speaker and the microphone of the audio 

device. 5 

5. A calling system comprising the three-way calling terminal according to any one of

claims 1 to 4, a back-end processing module, and a human agent, and at least one 

communications terminal, wherein the human agent is connected to the three-way calling 

terminal through the communications terminal. 

6. The calling system according to claim 5, wherein the back-end processing module is10 

configured to process speech data transmitted by the three-way calling terminal, and generate 

response speech and text to be transmitted back to the three-way calling terminal. 

7. The calling system according to claim 5 or 6, wherein the back-end processing module

comprises a dialogue management submodule, a speech recognition submodule, an intention 

recognition submodule, and a speech synthesis submodule; 15 

the dialogue management submodule is configured to control procedure and logic of a 

dialogue, and generate response text; 

the speech recognition submodule is configured to recognize and convert received speech of 

the call object into text; 

the intention recognition submodule is configured to recognize an intention of the call 20 

object based on the text of the recognized speech; and 

the speech synthesis submodule is configured to synthesize and transmit speech from the 

response text to the three-way calling terminal. 

8. A calling method, applicable to the calling system according to any one of claims 5 to 7,

comprising : 25 

obtaining speech of a call object by a communications terminal, and transferring, by a 

three-way calling terminal, the speech of the call object to a back-end processing module and a 

human agent; 
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transferring response speech to the communications terminal by the three-way calling 

terminal, so as to transfer the response speech to the call object by the communications terminal; 

and 

transferring the response speech and/or response text to the human agent by the three-way 

calling terminal,  5 

wherein the response speech and the response text are generated by the back-end processing 

module based on the speech of the call object according to a preset rule. 

9. The calling method according to claim 8, wherein before the obtaining speech of a call

object by a communications terminal, the method further comprises: 

synchronizing, by the three-way calling terminal, scripts written according to service logic 10 

and data of the call object to the back-end processing module; 

starting a session between the communications terminal and the back-end processing 

module after the back-end processing module receives the scripts and the data of the call object; 

transmitting an instruction to the three-way calling terminal by the back-end processing 

module, so that the three-way calling terminal enters an answer mode; and 15 

transmitting, by the back-end processing module, speech and text of a prologue/salutatory 

to a calling terminal through the three-way calling terminal, so as to start calling between the 

back-end processing module and the call object. 

10. The calling method according to claim 9, wherein before the synchronizing, by the

three-way calling terminal, scripts written according to service logic and data of the call object to 20 

the back-end processing module, the method further comprises: 

loading a task list by the three-way calling terminal based on an operation of a manager or a 

pre-scheduled task; 

retrieving, by the three-way calling terminal, a corresponding one of the scripts according to 

the task list, wherein each of the scripts represents a complete set of service processes; and 25 

querying, by the three-way calling terminal, the data of the call object from a call object 

database. 
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11. The calling method according to claim 9, wherein generating robot response speech and

text after processing the speech of the call object by the back-end processing module comprises: 

analyzing, by the back-end processing module, an intention of the call object based on the 

speech of the call object; 

generating, by the back-end processing module, response sentence text based on the 5 

intention of the call object and a strategy and a rule set in the script; and 

determining, by the back-end processing module, the robot response speech based on the 

response sentence text. 

12. The calling method according to claim 11, wherein the analyzing, by the back-end

processing module, an intention of the call object based on the speech of the call object 10 

comprises: 

converting the speech of the call object into text by the back-end processing module; 

performing word division on the text by the back-end processing module, to obtain a 

division result; 

analyzing, by the back-end processing module, the intention of the call object based on the 15 

division result. 

13. The calling method according to claim 8, wherein the method further comprises:

displaying a call record or call-related information between the back-end processing module 

and the call object by the three-way calling terminal. 

14. The calling method according to claim 8, wherein the method further comprises:20 

if it is recognized that a dialogue between the communications terminal and the back-end 

processing module ends, ending the session between the communications terminal and the 

back-end processing module by the back-end processing module; and 

transferring, by the back-end processing module, a call record to the three-way calling 

terminal, and saving the call record in a database of the three-way calling terminal. 25 

15. The calling method according to claim 8, wherein the method further comprises:

transmitting, by the human agent, a human intervention instruction to the three-way calling 
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terminal; and 

cutting off a connection to the back-end processing module by the three-way calling 

terminal in response to the human intervention instruction, and transferring into a human 

intervention mode. 

5 




