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Abstract

The objectives of this study were 1) to identify the characteristics of helmet visor that
influence the motorcycle riders satisfaction, and 2) to identify factors affecting the response of
motorcycle riders. This research collected data from 402 motorcycle riders in Nakhon Ratchasima
using a questionnaire. The results from questionnaire revealed that most motorcycle riders used
clear with no color visors and also chose helmet with Thai industrial standard mark. Also,
laboratory experiment was carried out to investigate the factors affecting response time of twenty
male and twenty female motorcycle riders using the factorial design. Independent variables
included gender, size of helmet visor, color of helmet visor, and color of stimulation light.
Dependent variables were reaction time and satisfaction score. Reaction time was recorded using
reaction timer. The results showed that visor color affected reaction time. Using visor resulted in
greater reaction time than using no visor. When comparing different color of visors, using clear
with no color visor took shortest reaction time whereas using yellow visor took longest reaction
time. Furthermore, when viewing the red stimulating light, the subjects took shorter reaction time
than when seeing the green stimulation light. In general, females took shorter reaction time than

males. Size and color of helmet visor had significant effect on satisfactory of motorcycle riders.
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2.1.4 MIMUUAVUIAAIDYN (Sample Size)
Tumsdmuavuiadieds 1aiinitesimsduiavuianguaig sz au
. . Ha 9y oy 3 o 3 4
(Optimum Sample Size) MNVUIAVBITzHINTNVLAIATINT UM NTITgeANUAEAIN
' s < ..
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& s 3 7 saq Ya
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o w0l
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A G = FY o
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Y (3 d' =
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an R ' s 9

3. AEmsgualedalumsinuteya
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2 A ¥ ' = ' A =< <
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2.1.5 MI90NLUUNITNAADN (Design of Experiment)
< = ax a
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{ <
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q
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a vAa o
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MINATOUMALALN (One-Sided Test)

1) H: 6= 6
H: 0> 6
Ag ;
" i
f. NIANAADUAUNAY V. nsanaasumaNuualsalsiu
2) Hi: 6= 6
H: 6< 6

a
a
[

= oA
fl. NTUNATDUAUNAY

T e

Lo

IS 1
. nsainageumaNulsdsouv

MINAABVADINIG (Two-Sided Test)

H,: 0= 06,
H: 6+ 6
A
/
#
#
#
o2 ;
o2 o2 o2
7 " /] e
2. NIUNAFOUANURDY 2. nIanagauAIANNLLlTsIu

gﬂ‘ﬁ 2.3 ﬁuﬁ‘ummﬂﬁmﬁ H, (Rejection Region)
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v a9y =} a9 =} =1

P-Value A0 szAVNsd Ay NTosNganIo lomandoeNganezauisndfias
aunfgiundn ) 18 o P-value <o Taesialuer o fifienld fe 5% w3 0.05 udaw
anuilussadan aansald181uga9 1% 51 10% wiedszauaimsesiulidini
90% Tuvaizd 1- (P-Value) fie 5zﬁ’ummv§®ﬁ’uﬁuﬁ’ﬂ’%wmmimﬁauamﬁgmﬁ’u g

J

a 4 . . I as a
3. M5UA121ANUY 199U (Analysis of Variance: ANOVA) 11 U2FN151A512 1
9 Ay Y =2 g A 9 aa A o 1 =
Joyai lnanmsesnuuumInaaes Fuilunsnadeuiemdeaginadaneinununae
N R ~ J @ ' H 1 ' 43! 9 o
yoeszunlunsaiAnsulFouounguaiedisacua 2 nguiu il vazdesnsiimsnadou
~ g).l = ddy a P VoA Y a 1
MeeniuRed TaeliiugunnnmMsins i NuNvesa g unasnne INNAAINLANAIIUD
] 1 v Jdo {
AADUAUDY (Responses) HIDATWATNEANHULNNAUNINARDINITAILAN
a 4 1 I J o
lumsInsziazuenduguesnnuuana ooy 2 dauwan 9 Ao
® anuuanaaia1w5ae3u1eld (Explained Variation) A9 ANUANAIIHST ©
maldeuuasiinanntlate (Factor) 13935UH1A (Treatment) A% lumsosnuuumsnaaes
® anuuana1an lua 1509301818 (Unexplained Variation) in ANLANAT
K = Y a vy ¥ X a A Y = o A Y a
viomanfasunlasi luamnsoesuield natlermannnsaindanymanuddteiine ldine
d' 1 ] FY . t'ﬂ 1 = 1
malasuntlas ua luawnsonruguldlunmsnaaes (Noise Factors) #9920a1909ANULANAIY
Y [
Hlugdvesnnuianaansodunds liausoosu1e 14 (Error or Residuals)
9 4
1 [ Y [ [ 4 1 1
ANVUANANINAURAHANNIADIT A 1WITOUTAIANUTURUTTZHI19A

[ a Y o J dy
povauol vy ngﬂ’ﬂllNﬂWﬁTﬂ@TNgﬂ!LUUﬂﬁ‘ﬂﬂﬁﬂﬁ ]lﬂﬂﬁﬁllﬂﬁﬁﬂhl‘ﬂu

V,=U+T+& (2.1)
v=pr e freg 22)
Y,=U+ T+ B+, +&, (2.3)

V= U+ T+ BT+ Vot (T + PVt TPVt (2.4)
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Taon Y = ANOUAUDY
4
i = AURDYIIN
T, = NanIENUINITIREN 1 52AUNi;i=1,2,3,....a
B, = HansENUNNTTeN 2 52AUNj;j=1,2,3,...b
Yy = WansenuNNTden 3 52AuN k;k=1,2,3,...c
(), = WANTZNVIIW (Interaction) 53 HINTIVeH 1 52AUH i vazdadof 2 5eAvi j
(TY), = Wan3zNu3IY (Interaction) 3513199987 1 52AUTN i waziaded 3 szaun
Byy = HanseNU5 U (Interaction) 5511199987 2 52AUN j uazavef 3 s2AUN

1 . 1 o A o A . o A o A .
(TBY)ijk = AANIENUIIV (Interactlon)’izﬁﬂﬁﬂﬁ]ﬁ]ﬂ“l/l 19¢aUN 1 ﬂﬁ]ﬂﬂ’ﬂ 238aUN |
Iag ﬁi]i]f]‘ﬂ 33AUN k
a A 1 A o [ a Y .
g, = AMuianaaviod g hiannsaaTineld (Eror or Residuals)
Faansaesureanmsvaduldn
~ A 9 = ~ = v A '
auNIINn 2.1 a9 ﬁummmm‘ummmiaammumi%ﬂaammmamﬂiﬁ]fmmﬂm
=) = [ = 3’/ [ ~ 1 U 1 L4 A
TUNDLNYN 1 ﬂﬁ]ﬁ]ﬂ ANHINIYUA aTeal L8NNI “ﬂ']'i’f)@ﬂll‘ll‘llquﬂﬂ’]ﬁﬁﬂyjﬁﬂ!” (PLG)
“MIUUANILAYI” (Complete Randomized Design; CRD or One-Way ANOVA)
~ A v ~ A~ o = o
auUNIIN 2.2 A9 ﬁllﬂ']i@'luuﬂﬂﬂimﬂ']ii’)'l’)ﬂll‘].lﬂﬂ']ﬁ‘ﬂﬂﬁ@ﬂ‘ﬂllﬂ’ﬂﬂﬂﬁﬂ']&l'] 2 ﬂﬁ]‘ﬂﬂ

[ a oA

9 1 1 1 ] o

o 1998751 f1UA (Treatment) uazia9engu (Block) 58071 “N1500NMDUFUOEINHUYT B 11
e azﬂfj ¥ W30 “MIIUUNETBIN” (Complete Randomized Block Design; RBD or Two-Way ANOVA)

AUNITN 2.3 1A% 2.4 A9 AUNTAULVUNIAUNITOONUUUNITNAADINL ALY
938 (> 2 T998) vazauladnuinansznusi Faaunsi 2.3 asaidany 2 1998 uazauns
d' N K % ds’ =S 1 =
N24 nsaAnE1 317998 UNUNITNAADIY (F8n1“n1snaaoanvuuaneSea”
(Factorial Experiment)

9 a Ao o a 4 .

doaunagIund1ngylun1sani1zria1unislsau (Assumption of ANOVA)

a 4 [
Tumshasigianuudsdsrvszamisaild vazgduvuaumsduuuuazmuizan
=] Ay a g‘/ 9 dyd a A
navIoToTUNATIUNG 4 VoTliiluaie A
9 A Y a =1 a
(1) vvyarIovUdHANAINA (€) Imsuanuagna
1 ~ 1 a = T w L4
(2) E(g)=0 (Aundsyoimanuianainiiauiinugud)
2 ! Aa ~
3) 7(E)=0 (anuulsisrvvesnianuranalnndn)

4) manuAanaailudaszaeii (Cove, £)=0)
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3.2 M3398910NINAABY (Experiment Research)

3.2.1 nsediiouazgnyeinly
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319 3.2 uruAuay

v K Y
3) upifunnveya
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5) T1/514n51 Minitab
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T urnuivandla : vinavesuruiuanuuuasly : dyaelnduas
AN 1 AuN 2 AN 3

1 0.459 0.627 0.540

2 0.435 0.518 0.628

3 0.554 0.478 0.508
4 0.600 0.715 0.639

5 0.562 0.673 0.756

6 0.488 0.564 0.730
7 0.491 0.593 0.719

8 0.465 0.671 0.735

9 0.496 0.590 0.742
10 0.508 0.753 0.683
11 0.529 0.516 0.749
12 0.563 0.642 0.741
13 0.456 0.613 0.666
14 0.579 0.536 0.659
15 0.540 0.643 0.655
16 0.584 0.698 0.615
17 0.620 0.632 0.596
18 0.574 0.590 0.699
19 0.459 0.597 0.688
20 0.476 0.625 0.715
DX 10.438 12.274 13.463
X))’ 108.952 150.651 181.252
DX/ 5.506 7.626 9.155
N 17.147 19.824 16.239
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T uruinandla : vinavesuruiuanuuuas ly : dyaelnduas
AU 1 AN 2 AUN 3

1 0.744 0.687 0.679

2 0.778 0.737 0.536

3 0.656 0.545 0.580
4 0.555 0.690 0.567

5 0.630 0.671 0.545

6 0.581 0.648 0.671

7 0.553 0.631 0.664

8 0.578 0.626 0.645

9 0.582 0.637 0.738
10 0.567 0.703 0.689
11 0.569 0.767 0.720
12 0.527 0.624 0.643
13 0.544 0.565 0.578
14 0.593 0.545 0.676
15 0.607 0.629 0.509
16 0.594 0.621 0.695
17 0.594 0.677 0.713
18 0.631 0.620 0.612
19 0.685 0.656 0.632
20 0.600 0.634 0.642
DX 12.168 12.913 12.734
QX)) 148.060 166.746 162.155
DX/ 7.482 8.399 8.189
N 17.143 11.776 16.094
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