Eye and Hand Movement by Experienced and Novice workers
in Hazard Machinery Operation
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ABSTRACT

This paper presents an experiment which examines eye movement
characteristics of novice and experienced workers in the press
operation. Significant difference between the novice and the
experienced workers was observed in eye fixation time, eye movement
patterns, hand duration time, and hand movement time. The results
could be used to set up a guide to train the novice workers and to
determine how long the novice should be trained.
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2.2 dEFX|
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Fig. 1 Sematic Diagram of the System

2.2.1 ZHA(Press)
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2.2.2 =35Y 53FX
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Table. 1 Standard Time for Novice and Experienced Workers

(second)
%= ERCAEY
F71¢ EEA ¥ [¥ESHx | ¥ F =94
3.80 %x 0.74 % 4.65 0.91

3.2 = 33Y

o] HEAIZFS Table. 22} Zom o] 2E & Mann-Whitney U TestE 3i3}o] B
AR} RRAE AR EIIAM HEALL] BEY EEHARE F2stA] gort Yo
A8 W EA| ] (P < 0.0079 )2} EEHX( P < 0.0159 )= Fosich. wmalA =)
EE710M HEAIZS] B3 EEUAE SR} ZEAPL chEA] oy FH A
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Wierwille(1985)+ BAIRESI7l oW &8 | EAZte] Fr7igicia FA3AE o=
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"2 Fostx] o AqEgrl — 38 — 28 (P <0.095 )} AEEI] — I
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I Stolth. o] AR £t F/zxte} XE AL FAHL Table. 5 & gom of
2t2& Mann-Whitney U Test & #slH 2N BL7](P<0.056), S (P<0.0317)o A 7215}
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Table. 2 Eye Fixation Time for Novice and Experienced Workers

(second)
e & F9 % 2 2 S
ks HFH X} H A | EFEHA
zHi%?] 0.64 0.54 0.89 0.53
23 1.17 #x|  0.76 x|  2.03 1.16
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Table. 3 Eye Movement Time for Novice and Experienced Workers

(second)
ZY & F¢ & & = & H =
B | EFHX | B F | FEHEF
NEL7— 28 0.30 0.14 o 26 0.07
28 — Q58 7| 0.33 0.15 0.27 0.18

Table. 4 Eye Movement Patterns for Novice and Experienced Workers

(second)
£ 3¢ HE < d = Xy =}
287 - 28 55. 56. 7%
REeL7] — 28 * 29. 9%
A5g7] - 2 — N8 {7 - Y *k 6. 3%
7] E} 7.1%

Table. 5 Spatial Distribution of Fixation for Novice and Experienced

workers when the top die-hits the bottom die

(second)

A F9 & & z} B2}

27 8-7] 50.3% * 11. 8%
=23 27.7% %% 76. 9%
Q8RR —» 28 16.1% 8. 0%
7] E} 5.9% 3.3%
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&2 o] FAL Table.7 2 o X EF Mann-¥hitney U Test & 351 A R&7|
- %8, 8 — 2929 oFARL KASFE 0.050) F23kA ko) A9 — )
28712 ol FA( p <0.1) FYslct. & A9 — AT LI 2ol £2] o]F A7}
< SYUAZL REAEC F@ols € 4 Qo)

AHFol WA whge] e F71T £3AYY A=} 2u ALY YL Table .8 3}
Zdon o] AR & Mann-Whitney U Test & 333} 82142 0.050] §2]5}=) oltt, ula}
A SRt} xR & 3 W2 tiEx] ¢rl

Table. 6 Hand Duration Time for Novice and Experienced

workers
(second)
T A 29 = ¥ = X X =}
B | EEHA | ¥ F | FFHA
A28 0.62 0.45 0.73 0.54
=3 0.91 0.40 1.05 0.49
ESEY] 0.95 % 0.14 1.34 0.28

Table. 7 Hand Movement Time for Novice and Experienced Workers

(second)
Tala Fel 43 2 8 %
B FEHx} B FEH A}
QL7 - 28 0.27 0.07 0.39 0.13
28 - A9% 0.45 0.07 0.45 0.48
A% - 8L 0.47 * 0.07 0.56 0.10

Table. 8 Hand movement Patterns for Novice and Experienced Workers

(second)

£ 3 me & 3 = EXEY!
qEg7] - 28 — 29% 97.8% 96. 9%
7] E} 2.2% 3.1%
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4. dE
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A3l Frtels LBE o7l AR APAHE Y F e At Hasich

‘93 ol IEE Atz HUE TIeFUA(42.3 %), LFEHUQU(445.8
%), AP U(11.9 )22 UEs F AUt o 253 o] 71 23S ¢ + A
tlh. webd AE7IAY S o Yshe dFRThs o{%A At AEH Y Ay
& AZXAF|S B " FAdsto] cht A7t Asheilgo] W Efo] W Zolcl

2 A3 23U E ol 83t REA} SRS FHYE 4 U+ ES(parameter)
& Fohlo] Ao FieEat AASA AU 4 AU AIWHE B F AESH
g Popel 2AYxtEe] A% W Flo o] &H 4 AUASHY 2FFAVL B =&
& F32 ¥l 2 AFFAZE AGUAIEE P2 ARIIALZIIRTN AZ
2R (visual simulator)E AHE-HLEEHN XHxPFO] ol FAR7|Ho SEF Al
ARRE E& + U=A FE £ A Fo|rh, ¥ T A JARY oflel 2&e
7], Autezt @2 A E 2 AFYHES FHEY 4 9o 2 S UE
Rog Pztgr}.
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