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Comparative Sudy of User Experience in Human-Computer
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ABSTRACT: The work aims to compare and analyze the similarities and differences of human-computer interface user
experience research in China and abroad and summarize the current research status of Chinese academia and find out
problems. In the study, WOS and CNKI were used as data sources, and the literature materials were visualized and ana-
lyzed by means of bibliometrics and the comprehensive use of Citespace, VOSviewer and other software. The literature
output in the field of human-computer interface user experience research in China and abroad is relatively consistent,
reaching the peak before 2019 (including 2019), and showing a downward trend after 2019. The research subjects are
science and engineering colleges and universities related to computer science and Internet technology. In terms of research
team cooperation, there are few cross-team studies in China, and there is an obvious research highland and the degree of
research cooperation needs to be strengthened. On the whole, it presents the characteristics of "overall dispersion and lo-
cal concentration”. In terms of keyword cluster analysis, the hot research on user experience of human-computer interface
in China and abroad shows some similarities and differences. The similarity shows that the user experience research in
human-computer interface in China and abroad has formed four clusters in keyword clustering, and forms a research loop.
Secondly, Chinese and foreign academic circles have paid great attention to usability. The difference is that in the research
of interaction methods strongly related to user experience, international academic circles have deviated from the tradi-
tional human-computer interface interaction methods and focus on virtual interaction technology, while Chinais currently
in the initial stage. The main limitations of Chinese HCI-UE researchers at this stage are insufficient interdisciplinary
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cooperation, weak innovation in their own research and lack of their own theoretical research and models.

KEY WORDS: interface design; user experience; bibliometrics
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FRENBETT IR W, X S A 7R T HCI-UE 408 1) 25
SERMRRE . SRR ES SR RS AR IS A £ o0
MEEE, AR Z2 T B T 5 £ (9 A AN
IE[N] .

2) ME MR E B BFE TR A . R HCI
5 T 22 MR 5 P Y i, AR TR o HBE
HHARERE, MIRSNEL, #F58 & G E 20
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3) N —TJrik 2R A 7k mntss . BEE TSR
U PRI, FE HE PR MR G ik, 456
PERVE A3, DAARAS O 4 i AR A 10 B A 1291
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WS H . Ak RYCE . HPIAA, RS 51
AR . T A H P HCI-UE 453878 F 5% i
WS W EE R R,
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Z i BT B B,
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DL BT R T iRl 2 4 3 S
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AN HCI-UE #F 55 7E 388 A7 AE— & BT 5 25 5
PEo MR HEAT

1) FERHERRA L, EH N IMIFFEERIE R T A
FERIE, RN RE L T HCI-UE st
EDEIEZS

2) A FHPETEE N4 HCI-UE BFSE R 4 —
KVERE, Hop LR Sekdi A n] Y . T PEREAS . BR
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3) E W4 HCI-UE W5 #pREEH P, LM
Syt B PR R, sIE A P AR R, ]
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ZRWRIWT .

1) EPREFREANLE T A EEBEESE A
MU A B o, #EmiEE TR AR . BHardeE £
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FEAR  FOU AR A 2 e RAIF 9 ), AR DU B ST K
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RIS IHAL T T 8R B B

2) RS Sk b, E PR R R KHGE (Big
Data) . IR ¥ %~ >J( Deep Learning ) . HL#%: ~J( Machine
Learning ) iXZSHIVE B & mSUEM Y ik, HA KM
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3) AT FHMERESE I, EI DLW S SUS &
TR E, FBE R — 0 E PR R 258 G
{55 R4 (EEG) . #iE 115 ( Ubiquitous Computing )
FEROR TS, FINZAR) . SUS R EMIKFEL,
X A ) W B TR S

KT, N4 HCI-UE BFSE 76 1580 i A Bl
Pedewn, TERFFE U 1 DUBRRE [ bR s o 32, B
FRSE R AL FRIRB B, R N —, &
B2 R R Je 224 R 38T

24 PRPBRBEZERARRKAGES

AT ARSE HCI-UE B 5% i iy HF 3 R0 %
fa%, ffi ] CiteSpace 5.6.R4 K CNKI ¥udls it ] 1% &

Sk 42004—2022 4F-”, WOS %iffiis & ok “1991—2022 41,
XY R BB —AFE— AKX Be, 7E Selection
Criteria £ G-index Bk BE I N “47, WA T
% F3E$E T 542 Minimum Spanning Tree ), 1£ Layout
| Timezone View, 5 Burstness Hi4x %3 #4¢ 8 4k
PR BRI E PEATIE R, A5 3 G5 1R) BT ik A X R 5 G
I, ME 6 AT UL, WOS I JLAF H B = 40 5%
R = AWML ( Human Machine Interface). i
( Rehabilitation ), Z4F A (Older Adult), w40
it ( Usability Evaluation ). [7]#5: 4 ( Questionnaire ).
M 3075 ( Automated Driving). 1%/ ( Emotion ).

RA P (Mixed Reality ). #Hl#% 2% 2] ( Machine
Learning ). MK 7 ] &8, CNKI #df - -F- 45 H BT

.interface .older adult questionnaire *

virtual reality ‘= human-cabor i
LX o e elderly
. X ‘human-machineinterface
.experience ki) task analysis
wi Juserinterface safety

user study

android

engagement

Jinteraction
usability evaluation
rehabilitation

hci . i gusles valication
1 userexperience hi N
= uman-machine interface
framework information o gl e
gesture recognition ,perforrnance mper X

;human computer interaction
.laugmented reality .user-centered design
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,,,,,
mobile application
automation

.model

development
ili .mobile
m4usa bility eowiadae

acce;sibility acceptance 4sys tem
.user interface design

web .graphical user interface i desidy
\interaction design
g Jtechnology
gui
desi .evaluation
777 ,gn human factor

sensor

user experience

user interface

children
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4natural user interface

mabile device

Jmachine learning
mixed reality
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heaith
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Fig.6 Co-occurrence cluster diagram of HCI-UE key words in WOS
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Fig.7 Time zone map of HCI-UE key wordsin WOS
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5] T 2017 4F A4 &k i) £ BT RIS . HARSCH.
AR BT IR A . BAE T FRETR . AT
PRI . B35k gL ORBRAE ., K 8~9 4
51 WOS I CNKI H 5 S5 B i 29 (1 5],
H R € T 2 B SR S ] 5 A R X 5 A A
fiy, RHLT HCI-UE W5ty fbia#B2, Timezone
B X 515 Burstness & 8 1] 26 81 1] 35 Ay S 4 3] 5 | A 5K
B FE 0 43 A br , 35 AH B IE 2 BROAT L3R AR S
B LE R A 25 SR8

sl 8 Fros, K g R4 s ) Iy HES AT
B i B 58 s 25 W AR ] 23 =B B, FRAE T
User Interface 5 Gesture Recognition, £53 K&, 2
Wk —2 R Sz 55, B Natual User Interface
5 Tangible User Interface, fiji ] Machine Learning.
Augmented Reality . Mixed Reality . Virtual Reality f,
9T G, EBRET HCI-UE BIFFE 08 28 ZE ST X 4
R R EDE P R 0 20 . 2R
ey HAR I P R . AR A RS
WIS R, B SRR . CNKI B
H T HCI-UE I BIFFE [RIRE A] 430 = AN X TH], B 1A

Keywords Year  Strength Begin End
User Interface 1991 47496 2008 2010
Developmen 1991 44043 2009 2011
Tweb 1991 3.1974 2009 2014
Interaction Design 1991 32645 2009 2016
Management 1991 4.6567 2009 2013
Mobile 1991 45707 2012 2018
Gesture Recognition 1991 41560 2012 2015
Hci 1991 51091 2013 2018
Emotion 1991 34728 2014 2016
Performance 1991 34610 2015 2016
Userinterface 1991 4.0234 2016 2020
Natural User Interface 1991 6.5033 2016 2018
Tangible User Interface 1991 32266 2016 2018
Interface 1991 26727 2017 2018
Human Computer Interaction 1991 4.0675 2017 2019
Interaction 1991 3.8360 2018 2019
Framework 1991 29881 2018 2020
Older Adult 1991 2.8685 2018 2020
Ux 1991 3.1622 2018 2019
User Study 1991 33504 2019 2022
Mixed Reality 1991 2.8986 2019 2022
Perception 1991 4.0132 2019 2020
Ui 1991 2.8166 2019 2020
Machine Learning 1991 4.8498 2019 2022
Mobile Application 1991 54306 2020 2022
Augmented Reality 1991  2.6965 2020 2022
Information 1991 33241 2020 2022

Human-machine Interface 1991
Virtual Reality 1991

50197 2020 2022
34610 2020 2022

MHTHIR AT HYE . P atsE . DDH P Rt . AR
WA JEEIR GEFHL. HARH P B m ik it
Ul A, FHLSm, BRI ®R . T,
AR A, IX A AR AR R A, FE AT E
HCI-UE 7E0F 5% I M OCTERT 5 P Sk it, 2
PR BETFHL. APP, FEFEHIREFER . 15K
1k B s, nAH— B LORE NS & Ul 2
TR, [ IRk N B IR AL B 25 T
R A P R B A AR B0 T g e U 1 b DG
W iRl st X R 5 O A in) 2 BRI 45 & 0 #, E
B E Pr2e R BRI N AW S T LA 2=
( Machine Learning) . 1£5570#8r ( Task Analysis) .
% (Rehabilitation ), FH 7 e it453 ( Human Center
Computing ). & H1 7 i ( Voice User Interface ).
ORI SZ ( Augmented Reality ). REHIELSE (Virtual
Reality ). ¥5:™ ( Internet of Thing ). fikifi {5 5 K4
(EEG). &#%fk (Aging) M. ENZEARAARK
MBS A E TP E AR HE S E . AR
ZH BRI RPN BRI | IR BB R
AR P AT

1991—2022

K18 WOSHCI-UE S&fin] 28 8 4]
Fig.8 Burst Term of HCI-UE key words in WOS
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Keywords Year Strength Begin End 2004—2022

MVC 2004 12949 2004 2008

A 2004 9.6738 2005 2012

BT 2004 14656 2005 2011

AP 2004 23444 2007 2011

RHBT 2004 17879 2008 2009

IR Rl 2004 48258 2008 2011

R 2004 13081 2010 2014

FAPRER 2004 26343 2010 2013

FRETHL 2004 57589 2012 2014 c—

BEA 2004 3.4238 2012 2015 —_—

P 2004 1.8174 2012 2013 s—

B H B 2004 1.9744 2013 2014 —_

AVIZZESRE 2004 31201 2013 2015 —n

ESRFIP AR 2004 1.8866 2013 2017

TFHLAHE 2004 1.9407 2014 2015 o

1) 2004 23658 2015 2016 —

APPALH 2004 20515 2016 2018

ULR®E#IT 2004 13707 2016 2018 ——

AR 2004 32301 2016 2017 s—

APP 2004 44793 2017 2019

ULA T 2004 3.0270 2018 2019 —

HEERX 2004 15502 2018 2019 p—

FHLUFE 2004 3.9276 2018 2019 —

FAPER 2004 13997 2019 2020 —.

ERALIZIE 2004 13681 2019 2022

APPARE T 2004 23387 2020 2022

LAER P 2004 29146 2020 2022

TH AL 2004 26618 2020 2022 —

b 2ib) 2004 21281 2020 2022 —

9 CNKI HCI-UE a2 I K
Fig.9 Burst term of HCI-UE key words in CNKI
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DB T F e PO F6 858 VR . ML &, &
SR P9 HCI-UE fF 73 453806 g 008 A J LA — 52 5%
FE, R EME UL BT R AR
FORES B B R R T IR B, AEUF5E b 43l
XPRE 2 BIRE L TR 2O i SRk .
W 5 25 A Sk P P R 038 3 AL o A B A
HEAT A3 M 0 TR RE , DAFH P 44 56 0 5 TR0 3 (9 A DG e
AR, BR T P RS B E B st b Y B
PEo dRcm . MONPR 278 £ BE AT 52 i P P A4 6 1) B T
BT RER, BS5H Y8 3T P RS i 5w ke 22
2. M 5k, EERERUNE T REE (Big
Data) . IR J& 2% >J( Deep Learning ). HL#$2% ~J( Machine
Learning) . /154 ( Affective Computing) . $14&
53-#7 ( DataAnalysis) . %(#E424 ( DataMining) .

P 22) (User Study ) 3% 5 i SEUERIF5E 7

W T2 e MRS ik, k2, TEpLas
) RIR B2 > e, i, Soure ¥R T
— R EMERLSE S B T B CoUX, DLFE B FH P RS PEAl
N B3 SR A A B A ] D T, kT
FEFHLAS2E T A TR, ] LRSS 35 45 b 42 B 7
SR MLSEARRAE, BRI, DA SR
RIS PG A B3 22 6] (1 B . Cho 255 T —Fh 2T

I WARXT AR B L3R5 (DAVE) , TR
RETTTHINE, R IS5 TIRE 5 et T T35
(LTI T A = L T S e N E Dl 3
AV | AL BRAESE L A ik
TR T RN AR 52 T 5 B P A e D U 5 5
e, AR LT g rfols o P AR IZU (5 B s e |
PR T I | 19 I 150 1 B A8 R A A o 2% 58 L St T
BRI, DU SRR AL e . T AR
B« BTG 5 SR L LA Sl 7 s AR Y
ARV . SRR N fife e B 1R A T LT
FEAER IR, DDA Bl (4 R E 1 e, AT 1Ok
LG EEE B A Z MR SC AR, SR T T ARG
P ) ST AR BT D i, RS AR L A AR R
BERIMELS . FEn] HIPERTSE b, e By S 00 i i vl £
SR (EEG) X — M A #9507 , Mangion %12
AR R &E (EEG) REILK LR S HETE
HBeA A & ERATAE 55 S 25 s, DL
EOW T P AR T R A RS . R e R
REE RG] FME i3 (SUS) X — AT L ik .
B, 25 2 A SR R g n] I MERESR (SUS)
T 1%y 2 S S5 18 A Jey Be it v WSO ER S A Jey T 56 R
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Tab.1 Highly cited literature in Chinese and foreign academic circles

WOS 3CHk SCHRA IR LElE CNKI 3CHik SCHORTIE— #g1
Speicher %5033 (2018 4F ) CHI Conference on Human Factors 62 #1alY (2018 4F ) T 26

in Computing Systems

A A[35]
Grubert 2§ (2018 4F) and 3D User Interfaces

sz [44]
Sarsam % (2018 %) Interaction

Mclean Z:1 (2019 4% )  Computers In Human Behavior

International Conference on Auto-
motive User Interfaces and Interac-

Loeken 4534 (2019 4F )
tive Vehicular Applications

4t [46]
Korableva 45 (12019 4F- ) Data and Education

Hietanen 2147 ( 2020 4% ) Manufacturing

s (48]
Faas 45'*° (2020 4 ) Traffic Psychology and Behavior

Alsswey 49 (2020 47) 0

Advanced Science
Computers in Human Behavior

Sun 25059 (2021 4 )
Youn 254 (2021 4 )

Tai %5159 (2021 4F ) |EEE Internet Of Things Journal

Lei 2£059 (2022 4 )

Heng 2034 (2022 4 )
Wang %15 (2022 4 )

Electronics
Advanced Materials

Nucleic Acids Research

IEEE Conference on Virtual Reality 40

User Modeling And User-adapted

International Conference on Big
Robotics And Computer-integrated

Transportation Research Part F -

Journal on Multimodal User Inter-

IEEE Transactions on Industrial

24556 (2018 4F ) ke BH I 5 K2 22

23 RIET (20184F)  WIEE TR 21

161 BEEH4PT (20194F) it 35
44 7758 (20194F ) fUME TR 22
37 T4EP (20194F) ITHIkE 21
57 mmpess (004 ) 1 or LML ),

X
55 #EEGHY (20204F ) A ERTL 16
53  BkIA%502 (2020 4 ) #it 11
54  WRKEMD (2021 4F) FKH 14
27 HA#EE (2021 4F ) (A% TR 8
S LA B 3 3
15 ZERMES (2021 4F) [ 8
11 A8 (2022 4F ) L FHAR 6
10 pp2zeped (2022 4F ) G CIVASE 7N 6
10 Moo (202248 ) Wi 3
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Tab.2 Resear ch paradigms of highly cited literature in Chinese and foreign academic circles

WOS ik g CNKI 3Cik DIt
Speicher £33 (2018 4 ) LT #3514 (2018 4F ) EPERFST
Grubert %1% (2018 4F ) EMEEIRA 24550 (2018 4F ) FE VRS
Sarsam “:14 (12018 4F ) SEREFSY R (2018 4F ) SEVEWSE
Mclean %11 (2019 4 ) E TS Wi 457 (2019 4F ) SEVERF T
Loecken 234 (2019 4 ) EMEERRA Zgn k208 (2019 48 ) SEERTIE
Korableva Z:“9 (2019 4F ) EMEERRA T4 8P (2019 4F ) SEVERT R
Hietanen 2147 (2020 4F ) ERBFIT 8 [ 45000 (2020 4F ) ErEERRA
Faas 25148 (2020 4 ) SEEE R A AR Y (2020 45 ) SEPERFST
Alsswey %5149 (2020 4F ) ERIRA Bk FH 45163 (2020 4F ) SEMERFAY
Sun 2059 (2021 4 ) SR % kM0 (2021 4F ) SEMERFAY
Youn 261 (2021 4F ) LIS MR (2021 4F ) SEPEWEST
Tai 4159 (2021 4F ) ERBFIT AP (2021 4F ) ErEERREA
Lei 2515 (2022 4% ) EVEERIRA WAL (2022 4 ) SERIESE
Heng %154 ( 2022 4 ) SEPERTIE 2z 1% (2022 4F ) SE RS
Wang 2505 (2022 4F ) SR Wl 19 (2022 4F ) SERRFAY

[l N Zh HCI-UE T 5 U R A SOk ™ A S5 A
—H, BE 20194, BKER ETHER, 2019 )5
IV R, YR G A T R A2 I LA 4
BREETERZ A o [ B =] N SR A 43 I 7E 2019 4F
55 2016 4F, X FBZGUEC 2k A B AR B, A
KL TR Be A e HF o8 E 14

LG ORHER RIETIA, [E NS SAE HCI-UE
TSR GUAT — %€ AR DL 5 R S o AR R B 7
SRR R FE N AMIFSEERIE A~ E B, DE
FEAR— 3, X PO REIE T HCI-UE s (1) i
UM IR, AL, EI A AR AR TR R, H
E N oh2E R E M P AgE, LR P o iit,
PHRMERA S (1) ELETXWBR L, Ebr
TR AL G i AP 3¢ 57 =, i & T
SEINHTI A AR 1 A B AT TR B B (2)
TEFGR AT L, B bR 22 R R SR TP AENL AR 2
2] (Machine Learning ) . 1£:5543#7 ( Task Analysis) .
FE4 ( Rehabilitation ). FH /7 H0it5 ( Human Center
Computing ) %5771, EWNWREASEH, BEL
H. HARZEH ., RIS

XFFWRFESE =, [ P A B 4 B 5 1 A A A
R, B EFREATE RS T, R R B AR B 1 1
M L ATRES e #E AR A, BRI,

1) [ PR 50 E e sy, LR 2
(Machine Learning) . {£:5543#7 ( Task Analysis) .
4248 ( DataMining ) SERTHTHE A, S5 ECE /AT
T3 AR S R S R TP i A L S,
PRI W SR 5 P 4, DAt sl

22 BT S SRR o AR ST MO B2 BT
VO RS 5 222 R B 1 &, ME PRI 9 3 1 s 1)
WS .

2) TEECHERIE I, AN T 22 i 5 A
PRI ¥4, 10 EEG . Eye Tracking %5, [ I L SUS
R BRSO B o T

S E 3k
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