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Abstract

In the era of the 4th industrial revolution, smart use of information and communication technologies(ICT), such as
artificial intelligence and big data analysis, is becoming a key factor in improving productivity and performance and
driving innovation. In this study, we use artificial intelligence technology to analyze patent information used to
identify trends in technological development and change and establish R&D development strategies. We derive core
technology keywords through patent analysis using Natural Language Processing(NLP) technology, and suggest ways
to effectively identify related core patents. We collected patent documents related to Al contact centers that have
evolved from traditional call centers and applied Al application technology, extracted key keywords using NLP
analyzer, and then utilized a strategy of re-searching patent documents with the extracted core technology keywords
to select patents for [P-R&D. This methodology proposes a digital R&D process that reduces the false positive rate
of lexical search when searching patents for detailed technology.
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Table 1. Technology lists of traditional call center

A(Virtual agent), 7 A AH 2(Virtual assistant),
et EA4(AD analytics), HE-(Chatbot) 5= &3}
= gelolth21]-23].
32 ol =& & Mz

4 o4 diolHe Al Z84H 3 8
AVlE EsEAS 5dld Hxd £de EH*JO
gt HolH= 53 dloJEH|o]2?] PATSTATSS}
53] do|Huo]x AMS AFshs F/E AHU
APO]EQl Google PatentsE F3F 200113~20213 <]
SER FEPEETES

gole 3 @A« Fig 13 Zo] & Al dA=
TAol "tk 194 Al AgAE e #HEE Al 7]
= 53515 AMst7] 98] PATSTATS 53 title 4
B HolE3  abstract HoJES  ‘tartificial
+intelligence +H(+contact +center) (+call +center)) =
719 A FYT F F Hols AA Aol
TEES AASH 64719 58 =9 AERE FH5
ACHLE 2). ©o] T 7IHE AMoA LT = 9l
+ False Positive (1€ €91, ‘call’ ¥} ‘center’7} 5%
o7} obd A dolE AME 557t xIP)E

Hﬂ r°l'

Category Technology Description
. A business phone system that provides more features and tools than a
Private Branch Exchange(PBX) ypical phone system.
Interactive Voice Response | A technology that asks you to press a button on your phone's keypad to
(IVR) select the desired service and directs the call to the most appropriate agent
- . - Technology that uses CTI software to match a customer's phone number
Calling Line Identity(CLI) with past call records
Computer Telephony Integration | Technology that automatically combines the customer’s voice and detailed
(CTI) data and displays them on the agent's screen when a call is connected
Infrastructure Call routin A process designed to ensure that each call is assigned to an agent with
technology 9 appropriate skills and prior knowledge related to the customer's issue.
' . A special phone system that handles inbound calls, recognizes and
Automatic Call Distributor(ACD) answers calls, and assigns calls to the most appropriate attendant.
’ Technology to record and capture phone calls between all customers
Call recording and agents
. . Interactive technology that allows humans to communicate with
Voice Response Unit(VRU) computers through voice or duotone multifrequency
Document Management System | A system that opens and scans emails for electronic document
(DMS) distribution
Customer relationship An automated system that helps identify needs, interact, and improve
management sales to provide optimized services for each customer type
Customer Customer experience - ,
Senvices management Procedures for tracking consultations between customers and agents
o Technologies that enable customers and agents to access information
Web self-service and perform tasks over the Internet
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Fig. 1. Data collection procedure

Collect patent application information
(64)

JOIN: tIs202_appln_title, tIs203_appln_abstr
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JOIN: tls202_appln_title, tIs203_appln_abstr

Remove false positive
(40)

Condition: (t202.appin_title like "J%contact
center%' ) OR (t202.appln_title like "Jcall
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Collect detailed inf;eration by patent
application number
(40)
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Fig. 2. Phase 1 of data collection process
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Table 2. SQL queries to collect patents for Al contact center

Matched keyword searching with BOOLEAN MODE

Removed false positive using WHERE predicate

(Extract patent appin_id related to Al contact center
through keyword search)

CREATE TABLE students.tbct

select appln_id

from t1s202_applin_title

where match (appln_title)

against (+artificial +intelligence +((+contact +center) (+call
+center))  IN BOOLEAN MODE)

group by appin_id

UNION

select appln_id

from 11s203_appln_abstr

where match (appin_abstract)

against (‘+artificial +ntelligence +(+contact +oenter) (+call
+center))  IN BOOLEAN MODE)

group by appin_id ;

(Search by matching ‘call center’ and ‘contact center’ with
one word)

CREATE TABLE students.tbc4
select appln_id
from students.tbct
left outer join patstat2021s.11s202_appin_title t202
using(appin_id)
where (t202.appin_title like '%contact center%' )
OR (t202.appin_title like '%call center%' )
UNION
select appln_id
from students.tbc1
left outer join patstat2021s.1s203_appin_abstr 1203
using(appin_id)
where (t203.appin_abstract like 'Y%contact center%’ )
OR (t203.appln_abstract like '%call center%' ) ;
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Collect patent document files
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Publication number, Publication 1D
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Extract key technical keywords
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Fig. 3. Phase 2 of data collection process
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Table 3. List of patent documents subject to technology extraction

Eligibility/
Doctt reason for Application title Application 1D
exclusion
1 Y Double-channel session information association system and method 539122481
2 Y METHOD AND SYSTEM FOR SOFT SKILLS-BASED CALL ROUTING IN CONTACT CENTERS 531647825
3 #2 family METHOD AND SYSTEM FOR SOFT SKILLS-BASED CALL ROUTING IN CONTACT CENTERS 542264399
4 v Recording procggsiqg method based on convolutional neural network and connectivity time 53004606
sequence classification
5 Y Call center scheduling method based on customer emotion analysis 530089699
6 v ARTIFICIAL INTELLIGENCE DRIVEN SENTIMENT ANALYSIS DURING ON-HOLD CALL STATE 544115049
IN CONTACT CENTER
7 Y High-efficiency telephone calling system 519311495
8 #2 family METHOD AND SYSTEM FOR SOFT SKILLS-BASED CALL ROUTING IN CONTACT CENTERS 540807028
9 y l::\e/zip())r;one network-based interaction system combining artificial intelligence and manual customer 518500750
10 Y ARTIFICIAL INTELLIGENCE DRIVEN CALL ROUTING SYSTEM 538593069
11 Y intelligent outbound system and method 515024308
12 Y Artificial intelligence calling system 512236768
13 Y Call center resource management method and apparatus, electronic device, and storage medium 511502936
14 Y Artificial intelligence call center system 504115643
MONITORING AGENT OVERSIGHT OF ARTIFICIAL INTELLIGENCE CONTENT IN A CONTACT
15 Y CENTER 498575150
6 #15 family MONITORING AGENT OVERSIGHT OF ARTIFICIAL INTELLIGENCE CONTENT IN CONTACT 509212662
CENTER
17 #15 family Monitoring agent oversight of artificial intelligence content in contact center 509280993
8 y Methpd and System For Providing Call Center Sharing Service Based On Big Data and Artificial 513914430
Intelligence
19 v ARTIFICIAL INTELLIGENCE SELF-LEARNING TRAINING SYSTEM TO AUTONOMOUSLY APPLY 505067066
AND EVALUATE AGENT TRAINING IN A CONTACT CENTER
2 v SYSTEM AND METHOD FOR PROVIDING REVERSE SCRIPTING SERVICE BETWEEN 503586403
SPEAKING AND TEXT FOR Al DEEP LEARNING
21 Y Person-artificial intelligence collaboration Call Center System and service method 518955321
22 False Positive | DOCTOR MAT 518426944
23 Y Intelligent automated agent for a contact center 486017805
24 #15 family Monitoring agent oversight of artificial intelligence content in a contact center 493740691
25 #21 tille, daims Person-artificial intelligence collaboration Call Center System and service method 507998882
are the same
26 Y Connectivity Integration Management Method and Connected Car thereof 507589481
27 Y SERVER FOR CALL CENTER USING ARTIFICIAL INTELLIGENCE 490453624
28 Y METHOD FOR PROVIDING AUTOMATIC TEXT MESSAGE RESPONSE SERVICE 448601313
29 #23 family INTELLIGENT AUTOMATED AGENT FOR A CONTACT CENTER 421987631
30 #23 family INTELLIGENT AUTOMATED AGENT FOR A CONTACT CENTER 422001169
31 #23 family Intelligent automated agent for a contact center 446673759
32 #23 family Intelligent automated agent for a contact center 448126093
3 #23 family INTELLIGENT AUTOMATED AGENT FOR A CONTACT CENTER 448704794
34 Y Intelligent automated agent and interactive voice response for a contact center 421956761
35 #23 family INTELLIGENT AUTOMATED AGENT FOR A CONTACT CENTER 422944875
36 Y Intelligent voice script 417884907
37 Y Intelligent voice 417884909
38 abandonment | Intelligent interactive voice response unit 47144291
9 v SERVICE REQUEST PROCESSING PERFORMED BY ARTIFICIAL INTELLIGENCE SYSTEMS IN 45642915
CONJUNCTION WITH HUMAN INTERVENTION
20 |#39 famiy Service request processing performed by artificial intelligence systems in conjunctiion with human 53141346

intervention
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Table 4. Core technology keywords extracted by NLP

Keywords from summary Group of
Seq of the invention Freq. core tech.
1 voice recognition 12 KEY1
2 | artificial intelligence 8
3 | speech recognition 8 KEY1
4 | contact center 7 -
5 |intelligent sound script 7 KEY2
6 |automated agent 6 KEY3
7 | present invention 6 -
8 |call center 5 -
9 | emotion analysis 5 KEY4
10 |real time 5 -
" oonyersation process 4 KEY5
design
12 | following steps 3 -
13 | information retrieval 3 KEY6
14 Interactive Voice 3 KEY7
Response
15 | invention 3
16 | quality inspection 3 KEY8
17 | sentiment analysis 3 KEY4
18 | Technical problem 3
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Fig. 5. Phase 3 of data collection process
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Table 5. SQL queries to collect patents related to core technology group KEY1

Matched keywords searching with BOOLEAN MODE

Removed the false positives using WHERE predicate

CREATE TABLE students.tbk1_1

select appln_id

from t1s202_appln_title

where match (APPLN_TITLE)

against (+artificial +intelligence +((+voice +recognition)
(+speech +recognition))  IN BOOLEAN MODE)
group by appin_id

UNION

select appln_id

from 11s203_appln_abstr

where match (APPLN_ABSTRACT)

against (+artificial +intelligence +((+voice +recognition)
(+speech +recognition))  IN BOOLEAN MODE)
group by appin_id ;

CREATE TABLE students.tok1_4
select appln_id
from students.tok1_4

left outer join patstat2021s.ts202_appin_title 1202
using(appln_id)

where ((t202.appin_title like “%voice recognition%’ ) OR
(t202.appin_title like ‘%speech recognition%' )
UNION

select appln_id

from students.tbk1_4

left outer join patstat2021s.11s203_appln_abstr 1203
using(appln_id)

where ((203.appln_abstract like '%voice recognition%' )
OR (t203.appin_abstract like "Yespeech recognition%' ) ;

33.1 F47]E 7195 1% KEYl £4
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g HeE E4& FPsih KEYl #d 5
e & 59 7o] PATSTATS DBE SQL #H#¢
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E 6. HAT|E F|1YE KEY1 E3 family size
Table 6. Family size of core technology keyword KEY1

Family size Patents # %
0 112 179

1 378 60.4

2 92 147
3710 38 6.1
>10 6 0.9
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m 19991 AUThelA 1749 A B3y 299
< =
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sk, AAl 626719 531 F AAY 57% 356710
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Number of patent applications by country, (%)
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(16%)
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(17%)

Others us
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Fig. 6. Patents by filing office of group KEY1
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Table 7. Core technology group KEY1 applicant

Applicant Application #
LG ELECTRONICS 143
PING AN TECHNOLOGY &
COMPANY

SAMSUNG ELECTRONICS 3
COMPANY

TENCENT TECHNOLOGY %5
(SHENZHEN) COMPANY

BAIDU ON-LINE NETWORK

TECHNOLOGY (BEIING) 24

COMPANY

IPC class?] 47448 digite@ #48) AT 7)
GIOL(FARH E= F4)o] 441 (382 7H =
< TEE YERAT IPC class™d A2 3F 87 2t

HO4W 22
G098 24
825) 28
HOaM 29
GO6K 44
Ho4L 52 (4%)
606Q 67 (6%)
GO6N 76 (6%)
GO6F 145 (12%)
G10t 444 (38%)

100 150 20 50 200 50 400 450 500

a2 7. IPC 4 digits class® application ==
Fig. 7. Number of applications by IPC 4-digits class

# 8. IPC class & Md
Table 8. Description of IPC class

IPC Description

G10L  speech analysis or synthesis; speech
recognition; speech or voice processing

speech or audio coding or recording
GO6F  Electric digital data processing (computer

systems based on specific computational

models GOBN)
GO6N  Computer systems based on specific

computational models
G06Q  Data processing systems or methods

specially adapted for administrative,
commercial, financial, managerial, supervisory
or forecasting purposes; systems or methods
specially adapted for administrative,
commercial, financial, managerial, supervisory
or forecasting purposes, not otherwise
provided for

HOAL  Transmission of digital information, e.g.
Telegraphic_communication

332 KEY1 189 SAES A8

family size$} citation FH = E312 7HAE YEk
= AXE[]33], o] ARY FTHo| & EE
& KEY1 7|&S H¥ses IMUEs= & Sl
Family size %, forward citation %, backward citation
9, NPL citation ¥ KEY1 (voice/speech recognition)
I59 Top 5 YAES $H BES FE51d 7

Az w2t zpe)7} .
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2 dFdAME 4 ()3 2Z°] min-max feature

scalingS F3l family size9} citation kS 0914 1A}

ole] 5T 2AY GO BT
Rescaling (min-max normalization)
. x — min(x)
T max(z) — min(x) 1

A7t3}et  normalized family size(N F.
backward  citation(N. ~ B. citation),
normalized forward citation(N. F. citation), normalized
NPL citation(N. NPL citation)®] 47}A & 3
(Sum N. score)°] &2 02 ;4 Esjz F&E
AT} olw] INPADOC_FAMILY ID7} 5¥¢ 53
SE< AAst & 99F 2] non-family Top 10 2
A5 E FE35T

=

size),

normalized

ol
o

e rlr

_11rn
Sy
i

Iv. o472 A}

Agdg o BHE P R&D
Agsds A3l A Ad 719EQ] “Artificial

Intelligence’, ‘Contact Center’, ‘Call Center'E ©]-8-3}
of AN FREHE FE3, o] FTEEF

sl AFAS NLPE Ao} HAE HAS &
Yato] A2E S 53 W) 71 J19EE &

Hotal aF3ste ddrle OF PIE =30
gABdME Wdrle OF
recognition’, ‘speech recognition’)= 3
3) title I} abstractol Al KEY1 7|19 EE X8t
ANES THESS MESIAL family size$} citation
HEE ol&el IP-R&Del frEsH 28 Q=
HANES Top 105 FEHUch o] PHES AT
W stz she 7led dEFet AAgkE 4
Foll wet 283 dNESE dAEE 8T
A WS A g,

2 AFolM A" Al HEAE Tled A
A1 A= ID7F ‘42195676131

‘Intelligent automated agent and interactive voice

o

Application

response for a contact center’} FESFZE =5

AI(E 10), Al ZAAIHY A 7le 719E
‘voice recognition’¥} ‘speech recognition’'S =&

SAI3N A= Application ID 42020235421 “Method
and system for feature detection’©] &3+ 34 E3

EEHAT (E 11).

E 9. KEY1 535{e Hast & family size@t citation =0l 2 Top 10
Table 9. Top 10 patents of KEY1 by normalized family size and citations

L . N. F. N. B. N. F. N. NPL | Sum N.
Appl. 1D Fam. ID Application fitle size citation | citation | citation score
420202354 | 378083634 | Method and system for feature detection 0.23 1.00 1.00 0.30 2.53
Knowled t thod d
soseacRa | opizag | O eode SYSIEM MG 03 | oe2 | 030 | 215
appparatus
Method for noise adaptation in automatic
51759677 422893 speech  recognition using  transformed 0.14 0.05 0.03 1.00 1.22
matrices
Speech recognition method and device
502832593 | 485734668 D 0.01 0.20 0.00 0.60 0.81
based on artificial intelligence
Method and device f tracti h
496315850 | 470600401 | o0 and GGVICe 1or SXIACtg SRS |5 g0 | 000 | 070 | 076
feature based on artificial intelligence
Artificial  intelli i it
501927967 | 50197067 | e MENOENCe Wolee IeCOgNION | g 00 s | 0ot | 020 | 079
apparatus and voice recognition
Artificial intelligence communication
531712880 | 531712880 o - 0.10 - 0.60 0.70
system and communication method
363987549 363987549 | Automated personal assistance system 0.01 0.31 0.07 030 0.70
274268033 274268033 | Language arts game 0.01 0.10 0.03 0.50 0.64
METHOD FOR TRANSFORMING
16332912 2734759 0.07 0.02 - 0.50 0.59
LANGUAGE INTO A VISUAL FORM
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F 10. 12| Al contact center A3} &0l
Table 10. Top patent and applicant of Al contact center in
phase 1

Top of core patent

Top of applicant

Appl. ID Patent title
Intelligent
automated agent
421956761 and interactive AVAYA

voice response for
a contact center

11, EHAI3e| siAT|= KEY1 A S5|et 89l
Table 11. Top patent and applicant of KEY1 of Al contact
center in phase 3

Top of core patent )
Aool. ID Patent tille Top of appiicant
Method and LG
420202 for f
0202354 system or. eature ELECTRONICS
detection
V.2 2
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