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Modeling Design of Wire-cut EDM Machine Based on Eye Movement Testing
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ABSTRACT: The paper aims to explore a method of integrating user experience into the design of wire-cut EDM ma-
chine, so that users have a better sensory experience of the image of wire-cut EDM machine. The method of perceptual
demand analysis and eye movement test experiment were combined to explore the perceptual demand of users on design
of wire-cut EDM machine, and determine the key elements and perceptual demand intention of machine tool design. The
design scheme was designed with the demand objective and the design results were verified and evaluated by eye move-
ment experiment again. Combined with the analysis of eye movement data obtained from eye movement test, the user's
perceptual demand intention for modeling design of wire-cut EDM machine can be more scientifically predicted, which
can effectively enhance the scientific rationality of the design scheme and the user satisfaction of the design effect, and
bring better sensory experience.
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Fig.2 Hot zone superposition
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Tab.1 Statistical table of fixation points in key region samples
e A 1 FEA 3 FEAS 5 A7 HEAR 9
AOI1 AOI2 AOI3 AOIl AOI2 AOI3 AOI1 AOI2 AOI3 AOI1 AOI2 AOI3 AOI1 AOI2 AOI3
P 15 9 26 21 16 32 22 16 33 6 12 17 23 19 28
A2 25 9 11 32 15 36 13 15 32 19 14 16 31 22 26
HFP3 14 12 16 9 21 21 25 13 26 21 15 17 18 16 31
HP 4 14 11 16 16 7 12 16 21 45 26 15 29 19 25 12
HF s 17 21 18 24 18 26 16 19 26 8 17 32 17 9 35
HFPe 19 21 9 21 18 22 19 31 28 19 21 25 21 18 25
A7 35 16 33 16 23 17 21 14 26 41 31 26 21 17 17
HFP 8 18 16 19 16 26 19 19 27 36 21 16 25 10 21 19
HFP9 23 12 31 19 6 31 21 12 11 15 28 17 13 21 18
A1 17 15 31 19 31 27 18 39 17 21 16 19 21 16 19
AP 11 18 21 15 19 21 26 15 12 36 17 25 38 31 18 25
M2 31 12 12 15 26 17 18 31 32 18 25 21 18 21 19
HFP 13 16 21 31 8 23 16 7 26 15 22 27 18 21 25 18
HF 14 8 43 43 15 21 45 13 15 21 19 36 21 25 29 18
AP 15 18 31 24 31 25 26 14 22 19 17 19 31 26 19 27
HF 16 21 9 47 33 21 34 25 19 18 26 18 33 18 16 21
HF 17 18 25 16 16 12 32 26 24 33 11 11 22 16 21 25
A 18 31 23 17 35 38 21 25 28 27 17 21 31 13 22 19
HF 19 26 9 11 16 21 25 15 19 28 26 31 19 25 32 26
AP 20 19 21 29 11 4 42 23 16 18 22 11 26 21 15 19
psyill 403 357 455 392 393 527 371 419 527 392 409 483 408 402 447

FHE 20 18 23 20 20 26 19

21 26 20 20 24 20 20 22
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Fig.3 Division of test set interest region
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Tab.2 Statistical table of fixation duration of test set 2 /ms

ks BEA1 O HAR2 FEAR3 S REA4

HAS  HA6e  HAT  HAS  HA9 HAI

il E 1 2845 819 1531 869
B 2 339 1895 1457 1969
i 3 1341 588 1746 2822
il E 4 1925 2309 3460 3451
i S 782 264 811 4676
#iilE 6 1409 480 447 2831
ilE 7 547 362 819 579
i 8 339 372 1373 1514
il E 9 254 2698 1374 1515
Bl E 10 451 853 2411 1023
Bl #E 11 946 1095 795 1286
i E 12 685 694 2627 971
il 13 894 1436 1894 2140
Wk E 14 652 654 1459 879
HWakH 15 1769 634 1254 956
Bl E 16 853 785 1185 759
Wk E 17 645 469 1763 2146
WiakHE 18 2886 1068 2154 1424
Wak#F 19 1734 892 1694 2549
L E 20 769 956 1954 2792

SEEHE 1103 966 1610 1858

2831

996
1824
3443
2896
2288
1357
4817
4817
1946
2542
2594
1893
2179
2319
2461
1967
1568
2106

954
2390

1522 2436 796 1018 861
1589 1581 662 190 1208
853 1349 870 737 1793
2895 1465 1093 2756 1664
737 265 682 497 1044
753 538 704 240 610
1009 662 886 596 505
1340 521 232 1407 264
1341 521 364 1953 265
964 986 321 632 951
359 856 643 1059 962
1732 1125 746 846 953
652 2049 976 475 2954
571 1368 1033 498 1649
835 632 732 1359 550
528 1038 685 1652 713
406 979 846 1495 683
869 1684 694 1694 658
985 1759 1359 954 1684
653 1567 1843 1463 894
1030 1169 808 1076 1043
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Fig.4 Average fixation time histogram of the region of interest
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Tab.3 Contrast chart of modeling features corresponding to perceptual vocabulary
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