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ABSTRACT: It aims to solve the problem of that there is lacking of user objective and quantitative data support for the
evaluation of user experience towards phone-vehicle interconnect product. A method of user experience evaluation based
on objective data is proposed. The phone-vehicle interconnect product which designed by Changan automobile is used as
the evaluation object. 20 target users of the product were recruited. The eye tracker, face reader analysis system, finger
motion tracking analysis system and psychological scale are applied to collect the data of users' eye movement, facial ex-
pressions, finger behavior and subjective evaluation during the process of completing tasks. Single factor analysis of var-
iance is used to screen out the objective indexes related to subjective evaluation, then, the user experience evaluation
model based on objective data is established. The feasibility of the model is verified through a user experience test of
phone-car interconnect product, the accuracy of the model is 0.886. The user's eye movement, facial expression and finger
behavior data can reaction out the quality of the user experience of phone-car interconnect products objectively.

KEY WORDS: phone-vehicle interconnect products; eye movement test; finger movement tracking; facial expression;
user experience testing
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Fig.1 Evaluation process of product user
experience based on objective data
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Fig.3 Test scenarios of user experience
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Tab.1 Subjective evaluation data statistics of subjects

Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 Bl1ll B12 B13 Bl1l4 B15 B16 B17 B18 B19 B20
M, 8 9 9 9 8 9 8 9 9 9 9 8 9 9 9 9 8 8 9 9
M, 6 7 7 8 6 7 6 8 7 7 6 7 6 7 7 7 6 6 6 7
M; 5 4 5 4 5 5 5 3 4 4 4 3 3 5 4 4 5 4 3 4
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Tab.2 The eye movement data table of subjects

AT 55 i B IR sh&dE . FEALREL e [counts] . vEALAT
] e [ms]. HRBkIKEL e; [counts] . HE+FL K/ e [mm].
B R BB N2k 2 Frs o Hid 55 1 09 kL
H Mi-eg 2o, HABEHRAR IR S HE

M;-e; M;-€; M;-€e; M;-e, M;-e; M;-€; M;-€3 M;-€4 Ms-€; Ms-€, Ms-€; Ms-€,
B1 11 19.34 11 6.825 19 25.64 14 2.071 24 33.73 23 7.909
B2 10 23.82 9 6.381 15 22.45 15 5.753 21 3178 21 3.069
B3 11 23.68 12 5.413 18 21.52 15 7.188 21 28.29 17 4.031
B4 13 18.18 13 2.039 19 26.88 13 6.878 23 27.3 21 4.815
B5 13 19.32 11 6.464 19 29.81 17 6.436 21 32.47 17 7.26
B6 12 20 12 2.558 17 21.81 14 4.178 23 30.64 20 6.266
B7 12 25.05 13 4.407 15 21.91 14 5.234 26 28.37 22 3.144
B8 12 24.76 10 2.274 19 27.69 14 4.567 25 29.17 21 6.56
B9 11 23.62 11 4.579 17 29.32 16 3.741 25 35.14 23 3.846
B10 13 23.21 12 4.672 18 21.85 15 4.839 24 31.34 20 2.155
B11 12 22.04 10 4.088 18 25.62 15 4.515 22 32.27 18 2.766
B12 14 25.44 12 5.824 17 2451 14 5.157 24 28.06 19 4.194
B13 13 22.75 13 3.142 17 24,52 16 4.493 22 34.22 22 2.834
B14 13 19.84 11 5.357 18 28.76 16 6.808 24 34.68 17 4.436
B15 13 18.3 9 2.417 16 27.79 17 5.432 24 31.82 21 4.411
B16 10 17.09 14 7.269 16 28.69 15 3.081 24 27.44 25 4.86
B17 11 22.09 12 7.446 15 27.2 14 6.853 25 28.96 21 6.939
B18 14 24.81 13 6.143 17 21.14 18 3.67 25 35.74 22 6.889
B19 12 23.03 10 2.269 19 22.87 18 2,991 24 28.16 22 6.632
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Tab.3 Eye movement statistical data of subjects
M,-f; M,-f, M;-f3 M-y My-fy My-f, Mo-f3 Mo-f4 Ms-f; Ms-f, Ms-f3 Ms-f4
Bl 0.339 0.311 1 0.361 0.337 0.011 0 0.512 0.017 -0.35 2 0.197
B2 0.321 0.359 5 0.982 0.273 0.078 3 0.122 0.023 -0.249 4 0.009
B3 0.575 0.361 2 0.211 0.295 0.199 3 0.178 0.073 -0.336 1 0.206
B4 0.562 0.312 1 0.989 0.216 0.139 2 0.994 0.126 -0.264 4 0.59
B5 0.373 0.331 2 0.714 0.325 0.19 3 0.205 0.068 -0.276 1 0.114
B6 0.511 0.295 2 0.379 0.379 0.161 3 0.929 0.063 -0.329 0 0.146
B7 0.42 0.389 2 0.008 0.239 0.138 1 0.623 0.13 -0.349 2 0.811
B8 0.463 0.226 2 0.78 0.322 0.072 5 0.129 0.129 -0.208 2 0.369
B9 0.513 0.231 2 0.724 0.318 0.011 5 0.959 0.152 -0.253 1 0.914
B10 0.582 0.326 3 0.229 0.268 0.003 3 0.286 0.046 -0.368 5 0.074
B11 0.478 0.226 0 0.241 0.328 0.176 1 0.855 0.188 -0.252 2 0.482
B12 0.336 0.219 4 0.628 0.358 0.004 0 0.827 0.01 -0.322 2 0.2
B13 0.466 0.389 4 0.917 0.275 0.022 2 0.053 0.024 -0.334 3 0.568
B14 0.524 0.388 3 0.878 0.292 0.156 3 0.235 0.104 -0.349 3 0.096
B15 0.435 0.354 1 0.715 0.253 0.174 2 0.162 0.187 -0.291 3 0.494
B16 0.362 0.37 1 0.886 0.265 0.011 4 0.762 0.124 -0.224 0 0.487
B17 0.563 0.208 2 0.341 0.327 0.039 3 0.732 0.033 -0.31 2 0.776
B18 0.581 0.371 4 0.999 0.266 0.115 3 0.334 0.089 -0.323 4 0.502
B19 0.404 0.317 4 0.818 0.311 0.187 5 0.287 0.044 -0.273 1 0.432
B20 0.384 0.343 4 0.799 0.202 0.02 1 0.296 0.106 -0.394 1 0.674
324 TPTrizhEdE L PRI s [rad/s] . SERUTESSHIMSTE] s, [8]. 52T

i8 3 Ethosvision XT F-18 1z 3l 43 #8443 918 58
AT 55 T35 2 sh B 1100, 036 F1542 sh°F
W s [mm/s]. FHizshiliE s, [mm]. F8ia3h
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Tab.4 Facial expression statistical data of subjects

FHILIR s [steps]. AR Tz sh B ik 4, K
AL 1 IFARIE I T M- R, HARBURK
WA

Mi-s; Mi-s; M3 M-Sy M5 Masp My, Marss M-Sy Mayss Ms-sp Mss; M3 Masy Ms-ss
B1 92 1034 477 11 9 74 1305 530 30 15 45 1241 660 54 28
B2 101 999 518 12 10 76 1131 588 15 16 66 1655 608 41 20
B3 100 996 445 16 11 61 1068 527 36 17 71 1543 663 29 17
B4 92 740 514 14 10 70 1263 625 33 14 50 1422 718 43 20
B5 118 824 475 16 8 66 1157 533 16 12 58 1296 615 49 25
B6 94 1098 497 18 10 63 1398 521 25 13 65 1653 696 30 25
B7 81 1027 533 10 8 66 1478 601 26 13 51 1352 646 55 18
B8 116 800 453 11 7 63 1107 534 17 10 62 1488 636 43 29
B9 114 1101 430 7 12 61 1167 564 37 17 43 1215 624 39 20
B10 118 965 486 10 13 64 1395 636 25 13 71 1699 713 38 24
B11 80 1096 498 12 13 65 1386 620 30 11 70 1690 592 31 20
B12 93 900 489 16 10 81 1310 551 26 17 47 1358 649 55 22
B13 88 1116 460 16 10 69 1110 540 22 14 62 1678 672 42 21
B14 117 755 430 14 8 78 1184 606 14 16 68 1320 625 30 19
B15 93 901 459 19 11 79 1449 547 21 17 45 1228 628 36 28
B16 116 1056 424 9 13 70 1305 588 23 17 68 1607 698 23 23
B17 86 795 517 15 12 65 1097 566 29 15 61 1438 650 36 26
B18 105 904 511 16 12 74 1203 557 26 12 71 1231 698 29 18
B19 114 840 470 15 12 66 1468 579 26 16 69 1337 661 40 22
B20 118 771 531 6 14 76 1349 637 23 17 50 1458 666 55 21
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Tab.5 Test of homogeneity of variance
between objective data

BB IEFT 20 PR 25 2507, S WA SO 22 55 M KUMHE  LeveneZiitht  dfy  df, Wk
By A e FEAREL, e ARSI, o5 R IR B AL, e 0.713 8 51 0679
e WAL/, 1 R MBLRE FE ), 6, J RO, s i & 1.845 8 51 0090
SERBL, £ NIEEWRAE, s TS S T & 2.005 8 51 0065
s FIIZANIES ., s WTFIEMEE, s BERITES 1Y & 1.481 8 51 0188
B, s KSR R S5 I B AR, AMITEE R 5, s f1 0.468 8 51 0873
Al s 5 M /NT 0.05, WHHAl R AT 0.05 W% f2 2.505 8§ 51 002
R A T B4 P 22 07 22047 fs 0.671 8 51 0714
DLERIE 6. e e e f1y f2r S0 %5 5 fa 1.984 & 51 0087
(9 B /N T 0.05, PRI . TEORA ] . BRIk VO S 6.158 & 51 0000
Jo W BURE L] SO . TAE R . A8 fa T | % 1.658 8 51 0l
SERRAR S FOR TS5 8 TR 5 P P VR 3 LA 1 s L2 8 o1 0l
I, ATAE MVTA R 4 S 1199 5 5L 0%
S5 3.352 8 51 0.004
R6 ENHFEAREZAEHN
Tab.6 Single factor variance analysis of objective data
& df F M is W df F T
2 [|] 8 28] 8
e HN 51 7.762 0.003 fa HN 51 0.485 0.861
Hit 59 it 59
2 1] 8 2 [H] 8
e HN 51 7.425 0.005 fs HN 51 1.772 0.105
mit 59 it 59
2 1] 8 2 [H] 8
€3 HN 51 3.855 0.001 S, HN 51 5.575 0.006
j=San 59 it 59
2 ] 8 2 1] 8
€ HN 51 1.495 0.183 3 HIHN 51 él.?O 0.004
j=San 59 it 59
2 [|] 8 2 [a] 8
fi HAN 51 3.472 0.003 Sy HN 51 8.583 0.013
j=San 59 Mt 59
2 [|] 8
fs HAN 51 15.538 0.010 /
it 59

3.3 EBNETFRES/NZREEFH AP KL E LR
T RE

Xt i 1 4 1Y) 8 T 2 WA HEAT A DG A 0 B, 453
8 WS AR AYA AL T4 2R, AR 7,

HAH 5C ZR BO A 4 2R DA, 30 Y ) 2 00 K Bl
) 7 AE 22 FAR DG o it /N 3 [ 09 3 A gk 729
KB BRI Tk, SRS E M ik A,
PLS 7E MU R BUL R b, % 18 1 N2 5 [ 28 4 A] Y
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Tab.7 Correlation coefficient of objective data
e & € f1 f2 S S S4
e 1 0.650 0.635 -0.572 -0.748 0.552 0.769 0.671
e 0.650 1 0.622 -0.421 -0.749 0.525 0.679 0.683
€3 0.635 0.622 1 —-0.468 -0.732 0.496 0.733 0.592
f1 -0.572 -0.421 —-0.468 1 0.578 -0.422 —-0.566 -0.478
f, —-0.748 -0.749 -0.732 0.578 1 -0.735 -0.856 -0.828
S 0.552 0.525 0.496 —-0.422 -0.735 1 0.617 0.899
S3 0.769 0.679 0.733 —0.566 —-0.856 0.617 1 0.735
Sy 0.671 0.683 0.592 -0.478 -0.828 0.899 0.735 1
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Fig.4 Score line chart of user experience evaluation on task 1
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Fig.5 Score line chart of user experience evaluation on task 2
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Fig.6 Score line chart of user experience evaluation on task 3
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