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Comparison of Eye Movement and Fit Rating Criteria in Judging Pants Fit
Between Experts and Novices
- Using Eye Tracking Technology -
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Abstract : In the clothes industry, there are lack of experts including technical designers who can analyze the fit of
clothes. This study is to provide practical data available for fit analysis education by distinguishing the differences in stan-
dards and aspects of garment fit between experts and novices, through the eye-tracking technology to quantify the sense
of fit. For this study, two groups were organized; one composed of 7 experts with over 15 year-experience including tech-
nical designers and patternmakers, and the other composed of 7 novices who are students majoring in clothing. Wearing
the goggle type eye-tracker Tobii Pro Glasses 2, the participants in the experiments were required to conduct fit analyses
for a pair of pants on a live model. After those experiments, they were required to check the items for fit analysis and
assess the importance level of them on a questionnaire. The differences between the two groups in the ratios of total visit
count and total visit duration by each AIO(Area of Interest) of clothes were analyzed through non-parametric statistical
test. The results of eye tracking experiments showed that experts focused on center front and back line, crotch area, and
side seam, while novice’s fixation points were dispersed around the pants. The survey results showed that the experts
put importance on the center line position and its verticality, front-back proportion of side seam line, and front-back pro-
portion of waist line, 71.4~100% of whom checked them, while 14.3% of the novices checked them.
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Table 1. Demographic information of participants of expert group

Gender Job Work experience (years)
1 Male Modelist 38
2 Male Modelist 35
3 Male Modelist 20
4 Male Modelist 18
5 Male  Technical designer 17
6 Male  Technical designer 16
7 Female  Fashion designer 17
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Fig. 1. Design sketch.

Table 2. Body measurements of a live model (Unit: cm)

Measurement items Body measurements

Waist girth 77.0
Hip girth 94.6
Crotch depth 35.0
Leg length 100.6
Stature 161.0
Weights(kg) 52.0

Note. Drop value on ‘KS K 0051° standard of ‘normal’ body type:

14~22cm
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Fig. 3. Screenshot of ‘Tobii Pro Glasses Analyzer’ software.
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Table 3. Comparison of visit duration in rating pants fit between experts and novices
(Unit: % = visit duration of each AOl/total visit durationx100)

AOI Expert Novice Absolute Positive Negative Kolmogoroy-Smirmov Sig.
M SD M SD z
Waist Front 7.5 5.8 9.3 7.8 286 286 -286 535 938
Side 3.6 1.6 24 3.7 S71 .143 =571 1.069 203
Back 5.9 34 13.1 24.6 286 .143 -.286 535 938
Hip Front 17.3 134 133 14.1 429 .143 -429 .802 541
Side 15.7 6.8 10.9 4.8 429 .000 -429 .802 541
Back 29.3 12.3 20.5 10.7 571 .000 =571 1.069 203
Crotch Front 13.8 11.0 1.8 1.7 1.000 .000 -1.000 1.871 .002 *
Back 17.4 10.4 5.7 7.0 ST71 .000 =571 1.069 203
Thigh Front 33 3.0 6.4 7.8 429 429 -.143 .802 541
Side 1.1 0.6 14 1.6 286 286 -.286 .535 938
Back 1.9 1.3 23 2.5 286 286 -286 535 938
Knee Front 2.0 22 3.8 3.7 286 286 .000 535 938
Side 2.5 2.0 1.9 2.7 286 143 -.286 535 938
Back 12 2.1 4.1 6.6 429 429 .000 .802 541
Calf Front 1.7 1.9 3.6 3.2 429 429 .000 .802 541
Side 1.7 1.7 1.2 1.5 .143 .143 -.143 267 1.000
Back 0.6 0.6 12 1.3 286 286 .000 535 938
Hem Front 2.5 3.9 1.4 1.4 .143 .143 -.143 267 1.000
Side 0.9 0.7 1.4 1.7 429 429 -.143 .802 541
Back 1.4 2.5 1.7 2.5 .143 .143 -.143 267 1.000
Line Center front 20.7 7.8 11.1 10.5 571 143 =571 1.069 203
Center back 16.5 6.8 7.6 4.8 714 .000 -714 1.336 056
Side seam 21.7 114 9.9 10.1 571 .000 =571 1.069 203
p<1
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Fig. 4. Means of visit duration in rating pants fit.
(Unit: % = visit duration of each AOl/total visit durationx100)
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32 Eye-tracking M& Z3}: FA[Sl=(Visit duration)
F FAI3E tigh 98 FAIB (% = F9EH FAIZGY Fig. 5. Heat map of visit duration in rating pants fit.
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Table 4. Comparison of visit counts in rating pants fit between experts and novices

(Unit: % = visit duration of each AOl/total visit durationx100)

AOI Expert Novice Abso-lute Positi-ve Nega-tive Kolmogorov-Smirmov Sig.
M SD M SD z
Waist Front 7.1 4.8 79 8.1 286 143 -286 535 938
Side 6.8 33 40 38 429 143 -429 802 541
Back 8.1 46 74 117 571 143 -571 1.069 203
Hip Front 7.9 2.8 10.1 75 571 571 -286 1.069 203
Side 13.7 29 9.2 29 714 000 -714 1.336 056"
Back 15.0 59 123 56 429 .000 -429 802 541
Crotch Front 6.4 36 35 33 429 .000 -429 802 541
Back 10.2 9.0 6.2 58 429 286 -429 802 541
Thigh Front 47 33 74 72 429 429 -286 802 541
Side 45 3.0 25 2.1 429 .000 -429 802 541
Back 6.3 29 4.7 4.4 429 143 -429 802 541
Knee Front 3.6 3.0 6.7 5.1 286 286 000 535 938
Side 48 32 22 22 429 .000 -429 802 541
Back 2.0 34 42 42 429 429 000 802 541
Calf Front 35 25 54 438 286 286 000 535 938
Side 29 3.0 1.7 22 286 .000 -286 535 938
Back 1.8 18 3.1 24 429 429 .000 802 541
Hem Front 3.6 32 42 36 143 143 -.143 267 1.000
Side 1.8 15 31 34 286 286 -.143 535 938
Back 1.8 29 37 54 286 286 .000 535 938
Line  Center front 9.0 27 83 6.5 429 143 -429 802 541
Center back  14.1 8.5 113 10.4 429 143 -429 802 541
Side scam  10.6 49 5.8 45 571 .000 -571 1.069 203
*p<.1
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Fig. 7. Heat map of visit count in rating pants fit.
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Table 5. Comparison of check rate and results of nonparametric statistical test

Degree of importance

Check rate -
Expert Novice Absolute Positive Negative Kollq?ogorov Sig.
Smirnov Z
Expert Novice M SD M SD

Waist Location 857%  857% 44 22 59 07 571 143 -571 1.069 203
Ease 100.0%  857% 50 20 63 05 429 000  -429 802 541
E;anfaiewm 1000%  00.0% | 54 14 37 13 714 714 000 1336 056"

Stress folds 714%  714% 64 05 61 09 28 28  -029 488 971

Abdomen  Ease 857%  714% 43 17 63 08 571 000 -571 1.069 203
Stress folds 714%  714% 53 18 59 1.1 167 000  -167 300 1.000

High-hip  Ease 714%  571% 52 15 54 08 190 167  -190 342 1.000
Stress folds 714%  857% 64 05 57 11 429 429 000 732 658

Hip Location 714%  714% 40 24 61 07 571 000  -.571 1.069 203
Ease 857%  714% 59 13 63 08 .43 000 -143 267 1.000

Stress folds 714%  714% 54 16 61 12 429 000  -429 802 541

Crotch Ease 714%  286% 49 13 56 17 429 143 -429 802 541
Stress folds 714%  571% 52 22 57 10 257 257  -257 439 990

Length 857%  714% 56 13 54 17 143 143 -143 267 1.000

E;‘l’;i t:wk length  1000%  143% 60 12 39 18 571 571 000 1.069 203

Stress folds 571%  429% 56 26 47 15 600 600  -200 1.025 244
FDrr‘;rgp/cgzgh;ine 1000%  286% | 66 05 43 14 87 87 000 1.604 012”

dB;;k lc;‘;mh: Droop” 1000%  143% | 64 08 41 12 857 857 000 1.604 012"

Thigh Ease 857%  57.1% 50 17 57 10 381 024  -381 685 736
Stress folds 571%  714% 46 18 57 10 514 057  -514 878 423
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Table S. Comparison of check rate and results of nonparametric statistical test (continued)
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Degree of importance

Check rate Expert Novice Absolute  Positive Negative I?ILI?;%:]K)ZV- Sig.
Expert Novice M SD M  SD
Knee Location 57.1%  000% 37 21 44 08 429 143 -429 802 541
Ease 714%  286% 41 22 50 12 429 000 -429 802 541
Hem Ease 09%  714% 41 21 49 13 286 000 -286 535 938
Inseam Location 71.4% 14.3% 4.0 1.9 34 1.1 286 286 -.143 535 938
Length 286%  000% 30 20 31 09 333 167 -333 599 865
Outseam  Location 857%  714% 54 08 49 11 286 286 000 535 938
Verticality 1000% 143% |59 09 39 16 714 714 000 1336 056"
E:l);:cz“k location o5 704 57.0% 62 08 47 13 548 548 000 984 287
Stress folds 1000%  429% 60 12 43 10 571 571 000 1.069 203
f}zﬂteiine Location 714%  571% 51 20 50 16 143 143 o143 267 1.000
Verticality 714%  143% 47 20 46 19 143 143 o143 267 1.000
Dart Location 857%  714% 57 11 49 11 286 286 000 535 938
Length 100.0%  714% 60 12 49 1.1 429 429 000 802 541
Zipper Length 57.1%  857% 45 16 47 13 214 167 -214 385 998
Belt Width 57.1%  286% 40 23 41 16 190 190 -190 342 1.000
Button Placement 029%  571% 40 24 47 11 400 200 -400 683 739
Balance cGrz‘c'E;“e (WaiSt o o900 143% 42 15 37 15 233 233 000 385 998
S;‘:;’lme (crotehto g0, 143% 42 15 37 15 233 233000 385 998
tj:ni‘;d right 714%  571% 54 16 57 13 143 143 o143 267 1.000
Hem balance 029%  286% 48 19 46 15 238 238 -190 428 993
Total length 714%  1000% 42 20 60 12 524 000 -524 942 338
Pants width 714%  1000% 40 24 59 09 571 000 -571 1.069 203
Silhouette 85.7%  100.0% 66 05 69 04 286 000 -286 535 938
Y p<05, p.l,
7-point Likert scale: 1(Very unimportant) = 4(Normal) — 7(Very important)
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