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The Comparison and Discussion of the Center-seeing Response
with Circumference-seeing Response by the Field
of Vision Reaction Apparatus

Takaaki ASAMI, Takuma OSAKI and Shigeru ISHIJIMA

The authors made the field of vision-reaction apparatus to investigate a feature of center-seeing
response and circumference-seeing response with horizontdl field of vision 87.75° earsides, and
analyzed each process of optical response process.

The following were the results;

1. The whole reaction time could be divided into 1, 3 block (left and right, 27°) and 2block (center,
58.5°) in the Exp. 2 (eye-pursuing discriminating condition), and divided into 1,3block (left and
right, 36°), and 2block (center, 103.5°) in the Exp. 3 (eye-pursuing and head movement
discriminating condition), but could not divided in the Exp. 1 (eye-fixing condition) on the basis
of the significant levels of mean.

2 . The eye peak movement time had most effect upon to delay the whole reaction time from center
to ear side.

3 . (The whole reaction time)-(the eye peak movement time) had most effect upon to speed up the
whole reaction time,

4 . When the subjects discriminated the position of stimuli with head movement, they were made late
the whole reaction time.

5. There were not observed the characteristic difference between Judoist and baseball player on the
whole reaction time and the optical response process in the experimental 1~3.
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Fig. 1 The scheme of the experimental apparatus
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Table 1 The eye sight of each subject
Eye .
Subj. Left Right
F 1.5 1.5
M 1.5 1.5
K 1.5 1.5
2 0O 1.5 1.5
| N 0.3 0.4
2| .M 1.5 1.5
D 1.2 1.2
X 1.2 1.3
SD 0.44 0.41
T 0.1 0.1
U 0.2 0.1
S 1.0 1.0
5| AM 1.2 0.6
g I 0.7 1.0
2|l KF 1.5 1.5
E A 1.5 1.5
2| AN 1.0 1.0
m| YM 1.0 1.0
X 1.0 0.8
SD 0.50 0.54
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Fig.2 Variation of eye movement under
eye-pursuing discriminating

S

condition
Note . a,whole reaction time
b; eye latency
C; eye movement time
d; whole reaction time-eye peak

movement time
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Fig. 3 Variation -of eye and head
movement under eye-pursuing and
head movement discriminating
condition
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Table 2.Three blocks of eye-pursuing
reaction time in the experimental
condition (2) which was divided on
the significant levels of mean as
shown by each block and every
measurement day

Day |1,3Block| 2 Block | F,value
. 1 27 58.5 | 5.00% X
2 2 27 58.5 | 6.00%
] 3 27 58.5 | 3.47%
- 4 27 58.5 | 7.393%
=, | 1 22.5 67.5 | 8.25% %
381 2 22.5 | 67.5 |9.61%x
g | 3 27 58.5 | 4.613
e 4 27 58.5 | 8.68%
(degree)
K P <0.01
%P <0.05

Table 3 Three blocks of eye-pursuing and
head movement reaction time in |
the experimental (3)which was
divided on the significant levels of
mean as shown by each block and
every measurement day
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Table 4 The mean of each subject’s eye
fixing reaction time as shown by
every measurement day T-value
shows significant difference of
the mean between judoist and
baseball player

Day
1 2

Subj 3 4

F X| 280 250 245 193

M X| 338 323 302 251
| K X[ 302 252 260 206
210 X| 350 268 232 260
TIN X| 326 303 263 232
TILMX | 279 246 275 219

D X! 307 223 247 189
Total X | 312 266 261 247

T X| 323 307 263 302
U X| 282 257 231 245
8|S X| 229 210 206 218
=|AMX| 321 312 319 294
=1 X 286 254 244 256
2| KFX| 273 266 260 257
1A X| 284 259 214 218
B ANK| 237 215 232 210

YMX | 251 269 258 230
Total X | 276 261 247 248
significance| 3 — X —
T-value | 6.61 0.99 3.18 —0.26

Day |1,3Block| 2 Block | F,value
N 1 36 103.5 | 9.27x3%
2 2 36 103.5 | 7.93%%
g 3 36 103.5 | 9.10%3x
- 4 36 103.5 | 5.81%
— 1 45 85.5 |16.763%
881 2 36 103.5 |12.923%
8| 3 40.5 | 945 |12.50%x%
M 4 36 103.5 [18.303% 3
(degree)
XX P <0.01

ZEREH% L, BOFME (P <0.05~0.01k#) »
Zd o,

Z T CHEREMRSRE TR T OMERET,
FEEAD, R -EERES AR KGR T, b
SROREEO 7 0y 7 SEAEER, SERED

X% P <0.01 (msec)
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Table 5 The mean of each subject’s eye-pursuing discriminating reaction time as shown by each
block and every measurement day
Block 1 2 3
Day
1 2 3 4 1 2 3 4 1 2 3 4
Subj.
F X| 609 412 364 469 473 377 355 416 535 493 401 490
M X| 630 538 570 584 514 440 452 448 695 544 559 587
- K X| 674 608 633 678 523 464 495 495 676 663 630 631
o i .
'g 0O X | 642 574 553 589 542 475 424 461 694 579 512 566
=, N X | 561 ‘594 587 624 461 439 437 456 570 560 554 637
IM X| 695 639 563 552 564 482 470 477 610 710 571 639
D X[ 609 514 513 520 452 403 380 368 604 552 504 593
Total X | 631 554 540 573 406 440 430 446 626 586 533 591
T X | 594 582 431 576 449 461 396 428 571 567 468 583
U X| 528 514 418 538 494 407 360 338 597 553 433 548
?Q‘ S X| 613 529 503 597 469 404 411 457 628 477 489 530
.‘_.;“ A M X| 680 587 541 600 474 427 465 482 642 599 590 700
= I X| 612 631 521 680 530 459 420 455 687 669 589 630
< —
S K F X | 659 616 663 608 490 455 507 464 677 621 620 594
é A X| 657 639 515 553 540 505 459 470 672 643 531 572
A N X| 590 539 590 517 461 406 425 393 643 539 564 539
Y. M X| 612 582 587 609 460 471 450 463 646 557 583 563
Total X | 616 580 530 586 485 444 432 445 640 580 540 584
significance — — — — — — — — — — — -
T-value 0.74 —1.28 0.45 —0.64|—1.10 —0.44 —0.20 —0.001|—0.59 0.26 —0.38 0.47
(msec)
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FSWRTEOREZ1HBE 3REREENS
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Oy 7 TRMEEE b 168 T X TOWERE KIS
TR D ETHE S FRD & Tz,

RGO EESIR 2 A 5 0, BEREMRG
R & BRI 2 TRE BT 21T - R, &
BIZRT & D WWHBAE &M, HRFMHFEHICER
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B eNOF, FERFTRL, 370y,
WAFHEFE TR 270y 70DATH 27,

iz, QIEEEE, EEHMETY oy 7B0OFY
EOHET 7R, ROWRTIICHIEL
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B R AR CHERE & R0 H Tl 7z,



— 155 —

Table 6 The mean of each subject’s eye-pursuing and head movement discriminating reaction

time as shown by each block and every measurement day

Block 1 2 3
Day
1 2 3 4 1 2 3 4 1 2 3 4
Subj.
F X| 545 526 576 517 446 425 413 418 533 547 474 483
M X| 708 723 760 815 521 533 504 564 734 759 717 817
- K X| 668 680 676 642 540 518 520 444 696 639 668 635
'g O X| 674 663 631 740 588 515 463 480 745 611 616 685
= N X| 778 744 713 837 515 521 504 576 695 694 743 852
IM X! 763 692 631 629 554 545 515 480 790 701 686 666
D X | 727 793 668 707 440 451 439 476 737 710 614 693
Total X | 698 689 665 698 515 501 480 491 704 666 645 690
T X| 706 715 610 664 525 451 434 517 778 709 715 854
U X| 703 641 504 747 595 476 397 454 762 629 536 734
§‘ S X| 759 640 612 771 535 488 432 483 665 591 660 764
,‘_; AM X| 714 646 735 830 524 525 521 509 781 659 701 732
— 1 X| 809 756 729 773 565 498 510 543 814 672 760 790
% KF X| 746 771 758 741 555 546 555 586 762 747 712 777
gg A X| 767 763 684 792 574 546 492 552 756 730 655 810
AN X| 728 725 676 819 493 504 487 464 646 682 659 707
YM X| 735 686 709 709 528 536 510 516 675 723 704 775
Total X| 751 705 669 761 544 508 482 514 738 682 675 770
significance | X3 — — MK | X — — b — — — K
T-value |—2.84 —0.88 —0.20 —2.91|—3.14 —0.79 —0.23 —2.17|—1.60 —0.83 —1.50 —3.53
3% P <0.01 (msec)

P <0.05

Table 7 Analysis of varience of whole
reaction time under eye-fixing

condition
Source df F

B S 6

g D 2

= | SxD 12 6.43% %
S x|l S 8 | 60.2:x
QO
o D 2
& ® SxD 16

¥ P<0.01

Note:S;Subject
D;Day

SxD;Subject X Day

Table

8 Analysis of variance of whole

reaction

time

under eye-

pursuing discriminating

condition as shown by each

block
Block 1 3
Source df F F
B | S 6] 9.63x | 13.6%% | 9.3
S| D 2|15.230% [ 29.43%% | 13.93%%
= | SXD 12| 2.0% 1.7 — | 1.9%
ﬁs S 8 CX | OBLOMXK | 3.6 ¥
S| D 2| 1l.2x0k | 27.1%0k | 13.0%%
SE|SXD 16| 1.2 — | 3.4xx | 0.7 —
¥ P<0.01
¥ P<0.05
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Table 9 Analysis of variance of whole
reaction time under eye-
pursuing and head movement
discriminating condition as
shown by each block

Block 1 2 3
Source df F F F
B S 6| 14.7%3% | 26.5% % | 13.43% %
S| D 2| 2.2— |10.2%% | 5.1%x%
2 olsxp2| 1.6 — | 2.2% 1.4 —
%5 S 8| 5.7 | 8.1 | 5.1
SE| D 2| 13.0%0% | 31.6%3% | 9.0%%
S| SXD 16| 2.1 4.3%3% | 2.0%
% P <0.01
¥ P <0.05

B, MEOXAERACERERZED SO
i, BEEFETIE2 70y 7 DA, BEAFHRESF
TR 1~370y 27 FRTTHo72,

/2, HIE1~3HECREEM T oy 7ED
EEEDOLLE BT o 7GR, RO6WRT LOCH
EEsBoonl0, BIE1HEDL, 270y
IJDHTHDIz,

2, ERABRICKRGR U ER-EIEE 5
RIGEEIZH 1 5 EBWEEDO I IZ >V T
FERFR R, R -EEGEES AR RIS B T
ZHERIGHEB G, L EKEE (eye
latency), M : R Bk & & BF [ (eye movement
time), P : IREKGESNR A RIEEERR (eye peak

movement time), W-P : (& KIGHEH) -(R
E G R ANIEIREEZERM) ((whole reaction
time) -(eye peak movement time)) Z5F T &
5272,

HHRAR, FR-TERES SRR ICHSE L b,
L REREIF R UW-P | RE KGN & IRRGE
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Tz 2 b T IGBEDER 2R L 728,
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7z (ATEESTRT ),

ZOERIEH T B0, EFEERIL,
M, P, W-PD 4 DORIGEEZF LS DA
EMHIENC LD FEOBROESEL LI AT
Tuy s SEIRERREL, ZOKREEL, 11
Wnl7z, %8B, MEFELHIHERO FECER
MRS SNz DiF, M, PORIGER(P <0 05
KE)THY, W-PORIGERCEEREIR
n&motoL@&mﬂﬁfﬁﬁﬁmwman#
D, R EFBORF O 18 -EIES A B K &t
DHTH-lz (P<0.057k%E),

Etz, 1, 370y 7 ORERIGHER ORI
EORIGEEDBNSROARE {BELTVED
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Table 10 Three blocks of optical response time in the experimental (2) was divided
on the basis of the significant levels of mean

Pro.
Group block L M P W—P W
13Block | 22.5 18 22.5 27 97
Judoist

9Block | 67.5 76.5 67.5 58.5 58.5

Baseball 1,3Block | 36 22.5 27 13.5 27
player 9Block |  40.5 67.5 58.5 85.5 58.5

(degree)

Note:L; eye latency
M; eye movement time
P; eye peak movement time
W—P; whole reaction time—eye peak movement time
W; whole reaction time

Table 11 Three blocks of optical response time in the experimental condition (3)
was divided on the basis of the significant levels of mean

TrOCess _
Group block L M P W—P \
13Block | 27 54 36 19.5 36
Judoist
2Block | 121.5 94.5 | 103.5 76.5 | 103.5
Baseball 1,3Block |  40.5 36 36 36 36
player 9Block | 94.5 | 103.5 | 103.5 | 103.5 | 103.5
(degree)

Table 12 The index which was formulated by formula-a of each optical response time under Exp. 2 and 3

Block 1 3

process _ . —
Con. L M P (W—"P) L M P (W—P)
Exp. 2 24.6 47.0 71.6 28.4 23.0 40.2 63.3 36.7
Exp. 3 | 22.7 51.5 74.2 25.8 18.9 66.8 85.7 14.3

(%)

Note: {The mean of 1,3 block’s each] B [The mean of 2 block’s each]
optical response time optical response time
[The mean of 1,3 block’s] _ [The mean of 2 block’s]

X100 —formula a)

whole reaction time whole reaction time

(1, 378y 7 ORRBEOTHE) = (278 y 7 ORTBBOTSE 0 o)
(1, 37097 ORAERCIEOFHE (2 70y 7 DRA KIGHE DO FEE) >
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Table 13 Test results of significant difference applied to the mean of each optical process

between Judoist and Baseball player under Exp. 2 and 3

Block 1 2 3
P
Sl L M P (WP) W| L M P (W-P) W|L M P (WP W
Group
Judoist K| 208 122 331 242 574 | 178 50 229 217 445 | 204 92 296 205 502
o | Baschall player X | 208 101 309 277 586 | 173 45 219 225 445 | 210 113 323 260 584
a
&
T-value 0 2.0 1.40 —2.20 —0.64] 0.59 0.92 0.94 —0.78 0 |—0.48 —2.20 —1.68 1.93 0.47
Significance — — - ¥ — — — — - — - ¥ — — —
Judoist R | 246 196 443 255 698 | 196 80 277 214 491 | 233 223 456 234 690
Baseball player X | 240 191 431 329 761 | 187 72 260 253 514 | 236 236 472 298 770
o .
g
A | T.value 0.68 0.38 0.77 —4.07 —2.91| 1.55 1.32 1.96 —4.21 —2.17(~0.34 —0.54 —0.62 —2.74 —3.53
Significance — = = o oMK — — = mx % — — = HE X
¥ P <0.01 P <0.05 {msec)

HEEABRIGEEL, 370y 7 (365, 2 7ay
27 (103.5NTHi— L, ViHflE, EERFERC (&
RSBROMEAME) - (& RKILEROFIE) %R
HF14, 15WZR L7, )
FHEABRIGEET, 1, 370y 27 0RE
IR R D M EEH L HERETF, 270y

I TREVWEEHL-HEBREDI, RERIGH
M ¢ EREREE R AIRIBRERMEOEY, 170y
7 CIERL 162, 2, 3 70y 7 TIEAL 2 (L CH» -
7oo R7cHRIGERRES, EAMELFEEOEIR
LRELI LS, MERICEERE £ IREGERRK
RIEEERRHDOZEY, BRERGIFEE2HELT50

Table 14 The mean and standard deviation of first and last each optical response time and

the difference between first and

discriminating condition

last response time under eye-pursuing

Block 1 2 3
L M P (W-P) W L M P (W-P) W L M P (W-P) W
X 189 107 296 172 469 159 41 200 167 368 188 100 288 202 490
S.D | 8.3 54.2 138.3 77.5 86.4 | 52.3 29.2 72.9 56.2 34.2| 87.9 84.5 152.3 121.7 78.1
f.% D —19 -3 —22 —89 —111| —16 —6 —-23 —26 —49| —19 -3 -23 =73 -9
Subj. F D F
X 213 121 335 345 680 207 60 267 227 495 285 138 424 276 700
. S.D | 3.0 305 63.2 62.1 82.1|34.7 37.8 25.9 44.3 383 79.1 38.2 104.5 100.3 101.7
it D. 5 11 17 34 101 32 13 44 34 73 78 35 113 1 114
Subj. I K A M
(msec)

Note:D;(first each optical response time) or (last each optical response time)—(mean each optical response time)
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The mean and standard deviation of first and last each optical response time and

the diffenence between first and last response time under eye-pursuing and head

movement discriminating condition

Block 1 2 3
L M P (W-P) W L M P (W-P) W L M P (W-P) W
X 239 182 422 95 517 224 71 295 122 418 243 145 389 94 483
" S.D| 2.8 51.3 48.8 35.6 60.1 | 35.6 356 78.8 71.7 75.0]21.0 77.4 82.0 75.2 91.2
é D -3 —11 —14 201 —215 34 —4 —29 -—113 -84 9 85 76 —176 —252
Subj. F F F
X 284 197 481 356 837 210 69 280 306 586 300 348 649 202 852
- S.D | 52,9 32.6 63.8 75.7 63.7(56.3 37.0 77.6 72.5.  101.5| 56.8 106.0 119.7 85.8 84.0
w
_‘_,“ D 42 4 45 60 105 20 -8 13 71 84 66 118 184 —68 116
Subj. | N K F N
(msec)
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b, BE MG L RECES R AIRIER RO
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Table 16 Starting points of head
movement on eye-

pursuing and head
movement discriminating
condition
~._ Direc .
~. . L t
Subj. eft ngh
F 54.0 49.5
M 40.5 40.5
s K 58.5 45.0
'_g 0] 54.0 54.0
2l N 36.0 40.5
I M 45.0 54.0
D 49.5 40.5
X 48.2 46.2
Total o, 8.09 | 6.21
T 67.5 63.0
U 54.0 58.5
) S 54.0 54.0
g AM 49.5 45.0
& I 54.0 54.0
E| KF 40.5 45.0
21 A 58.5 54.0
M A. N 63.0 58.5
Y. M 58.5 49.5
X 55.5 53.5
Total o, 7.7 | 6.1

(degree)
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