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Abstract

The purpose of this study is to attempt to measure body's reaction time in a ship
which is sailing on the sea. The subjects in this study consisted of 14 male training
students. The experiment was conducted on October 4th — 6th, 1995.

The reaction time was measured both in a state of no rolling and 2 - 3 degrees of
rolling in a ship. The time was also measured on the ground. The simple time
reaction moving to the front in only one direction and the choice reaction time moving
to the right in the blue, to the left in the red, and to the front in the yellow were also
measured. The results of the experiments in this study were as follows :

1. The rolling enviroment, and the simple and choice reaction time ;
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1). The simple reaction time was revealed to be the fastest on the ground(536.0ms, p
<0.05), followed by no rolling(580.4ms), and 2 — 3 degrees of rolling(691.3ms).

2). The choice reaction time was found to be slower in the moving to the
front(714.6ms, p<0.05) than in the moving to the left(658.5ms) and to the
right(656.0ms, p<0.01) on the ground. In the state of no rolling or 2 -3 degrees of
rolling the reaction time showed such irregularities as to the front(803.6ms -
804.7ms), to the left(696.2ms —713.0ms), and to the right(851.9 — 735.8ms) in a ship.

2. The relationship between physique and simple and choice reaction time.

1). The choice reaction time in terms of height actors was revealed to be faster in
small students than in tall students in the three measuring enviroment.

2). The simple reaction time in terms of weight factors was found to be faster in
heavy students(529.6ms) than in light counterparts(540.9ms), but in the state
of no rolling or 2 — 3 degrees of rolling the reverse is the case(567.2 - 674.7ms).
The choice reaction time was also found to be fasrer in light students than in

heavy students.
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Aol st AAE A&3tn A AT E RE 222 T UM T2 A
oltt. @A A7k Frkol A & NF ek Ao AU 1A, LA NA THTA T
Hle] £ 9] 1A 52 2X 2 FPolA AT FFE v|AA Eo

TFE £ AR AR &5 A dHAA L AR dEHA 2L F A A
Aol &% deel 2A 2 =, JF AFo] FolARM RE F24& dodd AR wF
3 u+-3-A| ZH(reaction time)z} 2FHE o7l T3S e 71A9 FZA|H(movement
time)2 2 w0 AZE) B & 3Ux, BiE S WHEE RriilolSta Sk B Mo Frfilo]
gt & o UATHEIRTT, 1980)

2X 2 799 ¥-gAIZHReaction Time : RT)S dBAI(N 4, 34, £7 $)s F3 99

o

ol Bt AA 2 ®Wol PRAA 1 e ALk Ee Tl dste] £22 Jd 29K & =

£ U MSAIZe 2P0l A2 23} WAt BY AR AN B, BRK A
o] 0.12~0.20sec & A}=o] 0.12~0.18sec i A}=o] 0.18~0.22sec7} BTHEFEE, 1992). ¥

gA17k0] 0.12~0.22secs] FE Rl AT, od7lol & A 244714 2u)she @, A2 2
o WE 2242, ¥ Ae] $5He AEIt FEee FEd ATo] HMME Aol B
HETA AZE, $BNAL AR 59 TRl o WA Y Az, AR 2 05T YY)
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THFE FEAA XL 4od WA A2 Fo] T AUtkm SFATHA A A,
1994)

#H34(1982)2 [ BFM(RT)S @ W AIZHa AY ke A7 2 A4 wkgA|Ztog 78
st WHEAIZES Al A MAUE S AF - By - AN - g EE - 22 - LA -
T Fo8 ALER AT} Tripp(1972)€ ¥HEA7HE D 2A A A2 £4) @. 2F
AIRKALRZAIZD @). £FAZHERY) Alzh BAZ 78 Ao QD WA T2 A)7]7]
AsiM e dEE B3t 2 ARE BA S Ao} 3ln, EF o) Y2 sl=ul wfebd we A|7He
GE5ETI AL, Evarts(197D€ whg A7k soule] Jgs B Hid e T3] &
& AY Y RLHA BA SN doj RS 22 sY Tt

BfF Bfol th3te, Singer(1980) WHg-o] AZE ¥ SR AL gasty Aot A
Zolgta o8, Franks(1973)e F2e| AlZoz 2g 278 wgo] $asle &7t
A2l Alzbol2tar st ot A 8(1990)E F2A17HE -5 A)ZHmovement time)o] 23 ¥ & 3}
AL, FFAREE W8] AR &5 FEAA S Aoletm stYt AR A¥ 2 7L 3
& T NLE 7IELR &, BT AA Fe) Yebe A9 B3 o Ro) Hik
HZl %ol o] &5 2 o}

ATFAEL WAL FFATE B 3o FAld] o] &FT} = RTo] FolxW uH
A7b 7t g Jhed mEd) 712 RE 5] 23] WH S T2k Sao] gl o] A o)A
= AR FAINe] FAE W85 A response time)o] 2} Y23, Franks(1973),
Singer(1980) 5ol ¥ F2 A2 ZAF A M 52 @7 A) 7R A|7te] Lol 2w
A o7 & Zol gt

RIERES EMRET RIZREOZ el 246 e} A 4500, BT AA L 2
ol itk @ iRl o] g BRo 2 ukgdte AL T, AN YRR By o
HE3he AbE S35 PR 2500 THo 2 WeEE AIHE 28t o) glon,
BEREL TR7IGE F 71X o] 39 A3 S FoaM 2tz oa 210 2 we s o 1t
Moz HFUIZ7F E0joW LEF 7(FAE, TS/ Sojed A2 7|(HA)E Y252 %
Al w3 FERR T 25 K-S 28 3E Hiko] UTHE S, 1992)

RAERFERT)A th e 432 1850 5o AJ2] 8419l H. Von Helmholtz7} AAAE &5
€ S 317] #3te] 3t o] F 1868'd F.C Donders7t B @ Mejub-g A|7h BiEms A}
T F oRFL ALY FH L By A}45 o] FrkSinger, 1980). E3) Singer(1980)%
X2 £l B HFAHRTIY WME7 oA 287 WRY WA mada o,
Olson(1956)2 ¥-F 9 ]| L FH4E o2 ¢ RT A7 SEHN4Ee RT/ M
03 ¥ 3138tg] o0, Williams(1971), Glencross(1973), Siegel(1977), & 9] 2 o o
RTS) ¥ 3}ol thgt ZAto A BR9] ZA7 AL 2, E 239 3277} Z 42 RTs} Do
Aoa Ba g
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uLS A ZHRT)o] T3 A7E AA A 33 o] Efoln], W-g-AIZto] AFA ], 2AtEH, W
SAYT B BEERC 2259 E A A8 A R0 2X 2 AR 58] 20
o}, matA] 2 KATHES] DR s AFAA AX 2 FS A5t A73ZAA AE o
2313 ol 1 A2 Ay $4Y 4 e KK EEEY vln B0, AX 2 (EE
T} .S AESE BN A7 Y Aol £RE ol Fa oH, volrt B71Y F
 AA e AeA viFh)Ze] FH olukA stz Sith. ol # & feiTHel HES B9, 49
@ 2 WEE AAHESA ; 1982, £ Bk ; 1989, AAY ; 1991), A¥ 2 fEH 4 EHAMN o
AGREER ; 1982, A9 ; 1994) 2] 1 EH) H1 2 S8 £8 BACKES ; 1981, LHE
B ; 1982, & ; 1982, ZZRE4F ; 1983, =K/ 4+ ; 1986) £ A7l 1 Flztz A

HAFHRZEANA B, HrSAIZHRT)S B89 ¥ FAZE Bt & =7 Fold 5
(120%), & 9 7+Z o] 40cm BTt 20cmol| A w2 A el o m GEAM 5}, 1988), &5 53517t
@AY WE Bata 3 A9 24w 145bpm)ell A 713 w2 A vels(H A,
1991), 3| 23 & ukL A Zte] oA 1 81FF ¥ FAGehIH, A Fo] F2 AL
2 wrgA|zho] A YEIE=GREY, 1992) 5 A2 %, 4, 92 AFE, §4 2dd %
ghA Jpol7t AW, E T 20 3, &3 B &, £ 2o S Tl %L A TS
< ¢ Uk )

8, A¥X = A7E 43 B L EEE B8 AF Rt ASHR e vl Mtk &
EE U AT AT AFo|n, EF ol MR UM HEATL 2EY 9 A7)
s} Z7lo] wabA] tol7l Q& Aolw, MRS vHE Az #F AT e AA EFA T
A7) BB, 78 SAE AT A AP, LFFEAY T &5 A A A ALy
wE2A 77 U Aoz BEE

Aol AR MESL ¢4 2295w M bdd APy g o 27 AAZ 2= 9
#a, s kol e B lolA 2oy 24U MY A7 FAE st o B 55 8ok d
T BTE T A 288 24 £5& ALY AY NS 2ZA Bl AsHAAY,
okl A2 F Foj RN RErFstAY, e EHe & o2 il FHE &
vt gAY AT el &42 2 YA gok E RN £E5E F2 e A2
FAZE(1%,08:00-12:00A],2%;10:00-16: 00X}, 3% ; 16 : 00—20 : 00A], 1% ;
20 : 00— 24 : 00A], 2% ; 24 : 0004 : 00A], 3% ; 04 : 0008 : 00A)F 2] FAANT EE
218 9atd YA EHES 1AL, 407 : 30-08 : 00A])I A 2](17 : 30 - 18 : 00A])
Fo o) s, EEFEE FAAM A7), /b & 27, WEAZ, g T EEhe HAd 7
7} QAR T, 28 A3 E Y3 FHELT E0 2% v Mo 2P o dst B
Aol Tl AU s & X e MAEC] Bol ANTHEER, 1989). 1213 o] S22 #:AN
ANE AEF 22 At AANE LFL2 AAsn &L 7198t ZF ol Bor, #
o) AE7 283 2 FHo] 5 25 A2 AU LH oA 3 AUAE &R

_70_



BT M 2EF o] HHel 24K BHd vX & Yy

A 717 o 2ol H /3 # 9] AL ol RT o Aca stA.

KRS B3 #A K BURS TEstEsA fES 2287 o8} Mk SEUY
A R T 830 AL S A 712 A8 8 AFsnA shed 2 Bayel Utk webs #fael
2EW BEZL A 25K At vAle JE8e MUl g BEMAA APEr] 93 74
HA MR MEe ©. L) A9, 28] A gle A 5~6E-4 i%%‘°l Ao v-g
o ool M RACIA B, £, FE 0|5 W] BB 2 HRE NS 3oy, A A 2ol
thatod e ubae] k& o 2t o] Tl BiL 2 & KM BT v 2 —c’—‘is}fﬁ, @. A ER
72, AZ)e K/7E B 2L SR QAW A7k u) X & o g-g sl e 9ok

I. R F&

1. WR 85

2 A4EE AT N AE B MU TG 4 A45F0 de G 1492 24 53 51
o gsiRony, 159 XA 54 &(Table NI} Zow, HF A3 L 20.8+0.734], A7
< 174.8+4.32cm, A F-& 66.9+4.94kgo] F t}.

2. AE @B 3 R

1). 1995 109 4 10:00%E 6% 12:007x] Fallt3} AT Ao Aot gajalga o
Ste T HAREV T3, I8 ¢ 2P A ey FFe 9y e gttt o
dd FalF 2 AN TR 5~622 2P L AdRon, Ay A3t 4= BE ] 227
ol AN, A FFAde 2~3%2] 223o] UUTH =28 FH ] st & HHIL
AT 1029 2293 7~829] BHNME 5] A9 E71% 84, o] FAE ndsiy =

LREY 2 AVE KR 23 AV 2 FA&A

%% 74 Training Bridge Deak({ 2 2)Q o0, 33 22 Z0]7] g & 222 S Q1
SEHRR, 2P0 A9 A 249 4L 109 49 19:00- 20:004 1L, 2~359] 287
B 6~7%22 A9 242 10¢ 6Y 05:30 - 06:209 ¢}.

2). R BES MUty A S3 8 QESEAA 234 235t JEsig e, B Lo
Ao Bl R BB AUNS 332 109 6Y At FHUF F 16:00 - 17:0074R] §877 RS

Table 1. HRE 2| 5 451 (B 4L - E85; yrs, F& ; cm, 88 ; k)

#% | CD | SY | MK | YS | TK | YJ | YM | OS | SM | 8J | YO | ks | DS | Jv
M| 204 | 213 | 221 | 198 | 205 | 204 | 198 | 217 | 220 | 205 | 204 : 208 | 21.2 | 20.1
%5 | 177.2] 1720 | 1753 | 180.1 | 172.7 |172.9 | 1765 | 174.2 | 175.0 | 1625 | 181.4 | 175.8 | 173.8 | 178.1

fg#E | 664 | 635 | 682 | 705 | 65.2 | 63.7 | 64.8 | 60.7 | 60.1 | 615 76.0167.7 75.2 | 72,5
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oA 38 A% F 27 FH A
3. e BR H HE

). 2 A3 L 93 ANuke 2 7|(PKS - 1017)E BRE/ 93l F79 A=L Ags
o 4 BdS glen, A0k, F)ol ¥4 He FA| o7 FFatA Hol gEsmEe e F
2l BiE & FEAY, WA o|E ¥ u HFA H, elo]v e V1,00022 8A] 71 5d
th = A2HRE 3FF UF, K, #3 3FF 28 (0.5KHz, 1.0KHz, 3.0KHz )& ZAA|F] &=
Axloln], & A & ol o8 AFo2 RiF RS 2 B3

2). T 25 E R

@. HEREE W0 28 WFo 2 uiete A &3, 712 M2 45cm X 45cm Z7] 9] ¥k-g- 3 9 o
g 20cm 7HA o2 HES A A A fol AR, FES 120 A =7t AA S
o 231 FEL AA2YGA dez Wz, e d AW 1.5m AR AW R K 1.5m &
019 Aol A FH-E MAX| 3t FAIEHA AT

@. < 10x Aoz WiE7F T2 o2 #F, K, & €& A8 9, A509
Bo] FHf Al &, R A K, e dd B2 o|EEHA SR L, ol F AR A7
Eehg g & thA] AAIEHA sHA

®. N7 &3 99 E V1,000 2 72316 1 A7k 23 8736 distod /i, £, & 2 w3
W2 534 238, 2 71EF LT 7SS A3 33 &S FEsA

3). Bih 25 M KR

B2 25 RE A 323 i 83 2o AR 23 87 gt RS B
AAHAE giHo 2 o] 23 A Hx, 23 e BB AN SAF BEH AN e S S
ARt

4. WEEH BRI

1).Bele] A%, 2830 A Qv 2 %,2~3% 2880 AL AS 5l £ FHY °olF Azt
o] Hih Y B AANES Aol U)X = F&FE 4 HFE M (one - way ANOVA)2. &2 HA
3hl L,

2). 4% B HAXNE F4Ho2 ETMHCRZ PR3t Bl 2 RE ARG vX =
A% o] 9 FH(two - way ANOVA) A&t o0, fol® 5L 0.058 A3

3). AA2 9] EA X2l SPSS/PCTEA 77| A] & A} &34}
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1. Bf o #E A

=
0lo

Aztel

0x

=}

40
1
0

Bel, Ao 228 gled,2-3% 289 9l
A 3} f-2] A &(Table 2, 3)3} 2t}

(Table 2, 3)3 o] A7k 573 @7l I W A7H-S B, SRT(EH AAIuS A7)}
B 5% FEAM, CRTGRE AW A2he] A$ BiAT A o) 5A 5% R 1% $320)A]

o

o

o
ut)
Ay
we,

AE FARg e a4

(Table 2.) B# % /% HAvHS H%i(ms)

B % [ + A zedgle o 2-3= 283 ey
B % SRT CRT SRT CRT SRT CRT
M+tSD L] 3 H Hi Y- =1 [z0} Y3 *H
cD 483.0 |595.7 | 479.0 | 519.3 | 510.3 | 814.3 | 635.3 | 736.0 | 612.0 | 633.7 | 641.0 |682.3
19.5 195 | 115.2 87.4 63.6 32.7 27.0 | 3124 | 98.0 9.0 | 191.7 |130.1
sy 567.0 | 829.3 | 814.3 | 692.0 | 531.7 | 897.3 | 697.7 [1065.7 | 696.0 | 831.0 | 727.0 |754.3
30.5 | 75.7 25.7 67.6 53.0 91.8 | 1236 12,7 | 499 70.2 43.6 | 43.1
MK 542.7 | 7273 | 545.3 | 713.7 | 520.7 | 8617 | 766.3 |1127.3 | 677.3 | 1034.3 | 957.3 |944.3
424 | 57.3 57.0 28.3 45.6 50.1 23.7 72.0 | 101.0 74.2 34.3 | 385
vs 703.3 | 7477 | 801.7 | 726.7 | 1017.7 | 1007.3 | 941.3 | 966.3 |1171.0 | 1090.3 | 865.3 |729.3
50.5 |134.3 31.8 523 | 2444 66.5 48.0 624 | 70.2 | 155.8 | 141.5 |165.4
vi 675.7 | 698.0 | 665.0 | 710.7 | 622.0 | 940.7 | 743.3 | 722.3 | 836.0 | 722.0 | 713.3 |726.7
44.3 | 45.0 65.0 | 393 55.8 14.6 11.9 91.6 | 141.7 91.3 73.7 | 50.0
TK 562.0 |694.7 | 635.0 | 640.0 | 560.0 | 778.3 | 664.7 | 840.7 | 681.0 | 812.7 | 705.0 |728.0
13.5 | 20.7 51.9 10.6 58.6 20.7 31.0 578 | 70.3 51.5 67.9 | 429
Y™ 576.3 | 7010 | 675.3 | 663.0 | 445.7 | 727.7 | 609.3 | 846.3 | 511.0 | 769.3 | 682.7 1639.3
26.1 | 65.0 | 127.3 65.0 19.7 54.9 | 204.5 | 106.1 39.0 79.3 56.9 | 56.6
0S 484.0 1 796.3 | 589.3 | 573.7 | 594.7 | 761.3 | 777.7 | 861.3 | 639.0 | 740.7 | 659.3 |807.7
71.3 | 59.1 4.1 20.2 94.8 58.2 68.4 99.7 40.5 75.6 | 144.8 | 48.8
M 576.3 | 822.0 | 796.0 | 749.7 | 616.7 | 844.7 | 779.0 |1005.7 | 702.0 | 881.3 | 834.3 |868.0
26.1 | 90.7 61.2 68.2 80.8 95.4 96.1 | 136.0 | 69.7 52.8 69.2 |247.7
sJ 407.7 | 612.7 | 628.7 | 553.7 | 656.3 | 665.0 | 613.3 | 867.0 | 720.3 | 720.3 | 712.0 |706.0
26.7 | 42.8 26.1 38.3 78.5 34.0 90.7 | 1159 | 144.9 26.8 83.2 |140.3
Yo 440.7 1 657.7 | 729.0 | 697.3 | 489.3 | 787.0 | 628.7 | 697.7 | 658.0 | 805.3 | 660.0 |850.7
33.2 | 99.7 90.4 75 77.5 24.3 | 1225 | 264.6 | 192.1 | 1125 83.2 |221.0
DS 467.3 |684.3 | 444.0 | 551.3 | 509.3 | 677.0 | 558.0 | 687.0 | 438.0 | 703.7 | 478.3 |529.0
33.5 | 103.4 37.5 128.9 55.8 16.5 426 | 2646 | 34.1 | 1189 | 48.0 | 735
KS 538.3 |731.3 | 681.7 | 671.3 | 601.3 | 827.7 | 725.7 | 861.7 | 701.3 | 796.7 | 721.3 |745.0
48.6 | 659 25.7 24.9 72.4 115.2 713 38.3 | 384 38.1 46.5 | 62.8
JY 485.0 | 707.0 | 738.0 | 721.3 | 449.7 | 659.7 | 606.0 | 641.3 | 634.0 | 724.0 | 625.7 |590.3
1l6.6 | 24.3 58.8 48.8 78.4 38.7 8.9 81.7 | 1949 | 174.3 73.4 |178.6
mean | 536.0 | 7146 | 6585 | 656.0 | 580.4 | 803.6 | 696.2 | 851.9 | 691.3 | 804.7 | 713.0 |735.8
SD 81.2 | 668 | 111.5 73.1 136.4 99.7 97.3 | 1425 | 1609 | 1214 | 111.0 |105.9

% SRT=simple reaction time CRT==choice reaction time
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(Table 3.) Mt % 38 MAlekS AZiel folY

RT CRT(ms)
SRT(ms) —
IR % D} o =
B + 536.0+81.2 714.6+66.8 658.5+111.5 656.0+73.1
Ao 228 1S 580.4+136.4 803.6+99.7 696.2+97.6 851.9+142.5
2-3% 2£392m 691.3+160.9 804.7+121.4 713.0+111.0 735.8+105.9
SS df MS F SS df MS F SS df MS F SS df MS F
SSb 1789545 2 -4.88% | 747114 2-357%| 216255 2-0.88] 271712.3 2-10.27**
F-value | SSw | 715157.7 39 407970.1 39 478027.4 39 516142.1 39
18337.4 10460.8 1257.1 13234.4
SSt 894112.2 41 482681.5 41 499652.9 41 787854.4 41

* P<0.05, * * P<0.01

EBHS AT 5 gov, Aoz Eu SRT7} CRTREU whE$ & & U KA B
& ¥ SRTE BE LA 536.0ms2 714 23, th&o] A9 2&% o] gl&m 580.4ms, 1
2l1 2-8% 2830l &d 691.3msZ 7}F =2 A Ul 2&3 o) o Y& FF WAL
o] Aol AL <& 4 UTh CRTE A71A 87 893 ke koA 656.0~714.6ms= W29, 1
thgo] 22Yo] ¥ UL 2 ¥k A|3te] oA & & 5 Y2}, SRTe A o} 22 wh3ek
old e ¢ 4 Ut HMOZ o] EH A9 2-3% 28 U< 735.8ms o] ALl 2&H ]
g 27t 851.9msE O Ao E Ao Ueiytt o33 A& FF dgte gmE=S
A o EEaE S A A A e T BAV AT & & AR BlER RER HEHES
Ae AROZ o] F3te &30 AL 2P YA B= £Mo2 T8 =7 &, A 15
ol 2 8ol W7t HAk & YA, 53] CRTIAME Af ] TR A2 0|88
w7} = A vEbRTh K EEe] A3 EAZE B AN BA A QU] B4 #FEH
FHSD)7} B Lol A Bk o ZA Jebstch e ko] 2 ¢ SDE SRT 81.1ms~CRT 111.5ms<}
i, 228 0] Al g1&w SRT 136.4~142.5ms, 2 -3% 223 o] 31&w SRT 160.9~CRT
121.4ms 2 AN EAZ7F B Bol Yeb gt

A 242 9% Jump step teste] HZhAM Fitk £G5S ol TF Al @ LE
BN Ao E B LR o] F AZke] 7HF W23, 1 thgo] A WEelH #o] M =
A4 EE, 1992)1 stg o, & A A 9] CRTAM RijH S 2 o] Fste Alte]l £ Bt
o = 7(714.6~804.7) A4 ¥ AZe fiFET MEaAY A dASAE o, #
# ol Z Azl M2 4o BAAE 2 AFYS L F AN 01T AAE MR FHA &
52 7o) & 8ol ol Ao AH e G wEo G ol FANAl & Lol Ake]
Aozt BddEh

A EEre CRTO B | mifts Uwt st & HR O 3o, Jifh Ao /i, HEs L £, &
A A2 o) E3A F AF AH, Z i 614.73+111.30ms, /£ 625.11+115.83ms, &
625.13+ 106.68ms(Z A3 ; 1986)¢h vl maled B, 54T HILNA £ ©lF Akl Al °l
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R MM 2P0l He) 2HRM B TN BE

T ARG =2 A debhd AL & A FHY AT BolX e B o] F Alzto] KA o
TAREG AL AL K ERde e e By

T Iw ST AFE LR 3, ke RN FA RO 2 o] E31A in), A @] Ars
20cm, 40cm, 60cm= 2z} o] AAA X 31A & whgA| T A, 60cmE o] A A A M| 3§ A
2, & A 75.6+7.14ms(&$| ; 1/100ms), £ 69.5+5.56ms, £ 69.8+6.20ms(P 5 <A ; 1982)
st vlms) &, SRT & CRTS] B | A& 3e w3 A7k 716)A kol =8 A7} we
A v AL BOG AEE B, 289 IAAAME MRS MR WL AZke] O »
A et}

olde] nFNA Enf, B EolA W AZF A FH] AA M WL T oA Bg
20cm 23 A A &l FFo2 7189 AA XN Bk AR o) 25 H, 53] giHo
2 olF ¥ Wt £ olFA B} Aol A2 w2 vebytth, 2y gRdM s £ =}
A A Be Lol A o o] 273 & AAISHA T vk-g A ZEA A =& A JEES & 4 AT

FiRe] WA Aol YAME 2 QA A:ay L EE Aol ahE} ¥hg-A|Zke] T
o, AF, 2, 57179, 44, 39, £F 5ol B2 T UL S A2t e A o)A
BEad v gloh & B ool el o] B koA Bt} #iAciAle] SRT 2 CRTS] w4
Ztol AA vebd A, FHA L Atn 223 ¢ 93 890 437 W Folatm A
Bt E3 inAel 54 A g B3 2RE@HAAA FUE)LE 9 2Fd) A8 fEq ¢
< ZWolga e, A 2o gle W &3 AN, U FF AL o] &
FAY NN F Hon,2-3% 2&30] Y& He] Z2HL AY A oGy HEo AMA
T2 H2H o] X5 AN AP AAetn & 5 Yo, 2HA By 23
AlZEE O] A g AlES A Vel Al & 89lcletn 8] Roks, 2233 9 Y o] ule
AlZtel | 8 92 XA Aot & & YA ol MACIA HkgAZto] =
AL MR EFANT AG L BAHE Ao, 5~6% F =9 L&Y N E AN TS ¥ o
ol flAA R, 1 o]} Ehtcl e S84 B EEs AR AMHA AA WesA @
ok Bkt o},

2, MRT B 3 XE NMAeEDniel mA

BEGE, BE)ERF 9¢ € A3 93N §f £ F2 ol 5o ukSA7HS Ay
B (Table 4)9} 2t}.

(Table 4)$} o] &S] A9 CRTMN AHICE o5&y 223 BigHol ute} 5% 30
A, E§8E ] 3% SRT 2 CRTAM RiH O 2 o] 58w BEFIo) wa) 5% +FoM HEMS
JFE F AR

& 899 CRTAAM Aoz o] 58 o) HEo] AL Aol & ALZRT}, B Fol XY
(620.2ms), A& 2&% §1& W(840.7ms) R 2-3% €Y 31& W(708.6ms) BF Wyt &
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Table 4. #8452} Wil 3 BB Haiekg Al2hel AET} R Y.

CRT(ms)
hi-3: 4 SRT(ms)
B 2 i
et g4 2e¢9|2-32 | 84 | 229 2-3% | 84 | 2¢9|2-3%| &% =¥ 2-3%
e | 229 gie | =289 g | 289 s | =229
F | 5432 581.4| 7000 |7112 | 8106| 8419 | 6808 | 7il5| 7485 | 679.0 | 860.3} 756.2
. 8 | 805|19869| 1968 | 652 | 100.1| 153.0 | 1150 | 1162 1215 718 166.3 | 121.9
F | 5265| 5265 | 6884 |7192 | 786.6| 755.1 | 6294 | 6757 | 6658 | 6202 8407 | 7086
6 | 941| 941 1307 | 787 | 1126| 453 | 1195 814 92.8 646 | 13370 943
SS df MS F SS d MS F S§ df MS F S§ df MS F
F- |SSk | 3043.8 1 3043.8 0.14 | 120825 1 120825 1.2 |33003.5 1 33003.5 2.7 | 181516 1 181516 1.2
value|SSj | 67508.3 2 - 153 |63544.2 2 —  3.04 [200086 2 - 082 | 2797240 2 - 942¢
SSjk | 15553 2 -~ 0.04 |23258 2 - 011 [39132 2 - 016 | 27970 2 - 009
SSe | 793247.3 36 22034.6|376587.2 36  10460.8 [4411912 36 122553 | 534516.3 36 148477
b | 5296 | 5980| 713.3 | 7092 | 803.4| 859.1 | 656.7| 7043 | 7180 | 6803 | 7043 | 7314
- 6 | 939| 211.6] 2433 | 316 | 1279 | 1604 | 1345 | 1391 | 1722 66.1 | 139.1 | 1552
F | 5409 | 567.2| 674.7 |7187 | 8037 | 7639 |660.3| 6900 | 7093 | 6378 | 690.0 | 739.0
8 | 819| 69.1| 936 | 894 | 89.5| 748 | 1077 69.5 58.4 81.6 69.5 | 717
§§ df MS F S8 df MS F 8§ df MS F §§ df MS F
F- |SSk | 3859.4 1 3859.4 0.20 |8338.3 1 83383 0.80 [430.8 1 430.8 0.03 | 27673 1 2767.3 0.20
value | SSj | 182263.32 -  4.65% 80824.1 2 - 3.85*|21987.0 2 - 083 | 397798 2 - 142
SSjk | 7206 2 - 0.02 |23057.8 2 - 110 |5746 2 - 002 | 4378 2 - 015
SSe | 706333.0 36 19620.4|376603.8 36 104612 |477022.0 36  13250.6 | 504823.1 36 14022.9

* p<0.05. ©.SSk: MA RN K/, 8§ : AA FHE7

2% Qolo|A SRTS B ko] 7% &l FAE AHE(529.6ms)o] 71 & AL (540.9ms) B
ot waA Jehgo, 2230] Ao fiAY 2-3% 2&¥o] AL W WEC] IR AR
(567.2~674.7ms)o] TA L AeH(598.0~713.3ms) Bt} w2 A v}e} pron, CRTA A mijH <
2 o) EY A$ 2-3% 220l gL v HWE| 22 AFH(763.9ms)o] w2} 9] 9] &7
A E BT S S AU

i 89 SRT B ko] A%E FEo] A1 fE AL AIZY WS Aol WEr,
CRTe] Lol dBA L Qo 2830 e AN E A2 FRE fEH] H2 A}
Zel vk Al3tel W& —% I UAT.

o] ZA(1980)E AW L Ao BES AHZ e WA TR/ % a0, Ko

HE-g-Aj 2o 2} 51 %}04, Aol |LEI Az v e 9ES Had v qloh F &ELES
Hh A ol E 9@ ATRES BolAE ko, HLETE & A ¥ Alzhe] =2t 1
193, 53 BB B AFEL AT Eke e AZbo] e, A ke W Ajte
warly s, A& Ao FEo] Lk & ELE 2 Aol T Hla) Atzes

2 A|zto] =& AT FiHZES o] % Aol =g A K olF Aol WE A& A
HRAE 22 LS ¢ F A
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B MM 22l S 2HRM BHM U= e

fefel 2292 na, TG, T4 o) £A2 FAHE Rojn YT L T2 Sag
NG 2EY0l o AEHD MATNA BARE 7 90, 2290 He gkl 1
#ish 7)ol we} 3ho) 7k Qckm A

A% 2E2 $97% 259 540 Beh Eolu DEls 22 AR BT Be AR
T AR Aste] dioted NG e S-S WY Loln), UAE fisk AL o $A7]
E AR LA LT WESEI} 287 A0S SR Ko, NN E 22 o]} 57 A
oo A hg A2 B Y H % Po s v BE %i{:‘a'l 3} ge A
B Hgol o 27 Aok Ao, o R WME AL AL BAstn SAD @
TFHlsh AR 0 RAY TRAAS 27800 S

V. # i

BT ARG 5887 £2Y wo) whg Xt FHe g E e A 8H L ol 3t
A 8 L 28] A3k, ol WE o) g B Mdist 8% 1498 o
o2 ta] 95 109 4~6Y 7x) AEMolA 235t

AL ZH L B bl Bg T e 2o A e A R 2-3% 2870

o>‘l:J

2

U 358 5% 8322 e, 2 846 Hatd grre @ BFozvl ol gete Bk
BH RKIE 3 F12 A3o] B Al A, R Ao £, #e Ag o ol T3 kiF 2
5 Kol hatel 33 249 dge g3 2o},

1. 258 &40 B@ o 2848 Mo g

D. Bl AN vHg(SRT)NA |4ke] 727} 536.0ms(P<0.05)2 7} W=, 228 o] A
¢ RAAH580.4ms), 2 - 3% 2&3 o] 312 (580.4ms)e) &AM = A|Zko] =8l A Vst

2). EFE A HS(CRDIA 839 A$ gk watol o] &°] 714.6ms(P<0.05)24 %
(658.5ms), £(656.0ms ; P<0.01) %3 Hch =} 222o] Ao AL 2-3% 280
RXE W= §i )4 WeFo] 803.6~804.7ms o] 1, A5 Wk 696.2~713.0ms 2 851.9~735.8ms
S 2M AR e BFH e ke g w ).

2. A5} Bl 2 SRIE Q4 whgatol By

1. & 8919] CRTAN HML2 o| F2u(P<0.05) HEo] A& Algo] = AlgRT 4

AU Ae] 2gdo] YA} 2-3% 20| gle 73 %ol W=7 Jebyic)

2). §8H 8219 SRTOA §49] 4 -$-(P<0.05) HES] FAL A}2H529.6ms)o] 7hH & Abgt
(540.9ms) B} wa}, 2 830 YAV 2-3% 223o] 2w famo] e AL gH(567.2
~674.7Tms)o] W gtch = CRTIA Rk o] 59| % $(P<0.05)2-3% 223 ol ALm Eo)
7P & Abgte] wWha A dehd o s, o4 X uk siE o] Sjue Abgte] 45 o] F Aol T ub
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