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A Study on Simulation of the Human and Informational
Effect on Ship’s controllability
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Abstract

The safety of the ship manoeuver is dependent not only on the inherent chracteristics of the ship itself
and environmental conditions, but also on the skill and experience of the ship operator.

As the ship operator’s judgement is related to his experience and skill, based on outside information,
piloted controllability also depends upon the effectiveness, accuracy and reliability of various information
which is obtainable from navigational equipments and aids to navigation that are available to the ship ope-
rator.

Although these factors, human factors and informational factors, have been pointed out as major factors
which affect the controllability of a ship, there was no a comprehensive examination on the effect of these
two factors.

In this thesis, therefore, an attempt was made to examine whether or not there is clear indication that
these two factors affect the controllability of a ship in reality. Experiments were conducted using the port

design simulator of the Korea Maritime University.

* G AR e Ak ge 4T
* % Qe o) shan s)ajeraTe) oty yas



2 SHRFEEGE H18E B 1Y, 1994

From the simulations, it was found that there is no significant difference in the manoeuvering performa-
nce between students with 1 year sea experience and the navigators with 3 year’s sea experience. On the
other hand, it was found that there is difference in the performance of the track keeping manoeuvers of

the ship operators between two cases, one in the case of a channel with 2 buoy system and the other

in the case of a channel with 4 buoy system.

In addition to the above findings, results show most accurate performance in the visual scene and radar

condition, compared to radar only and visual scene only condition.
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Fig. 3.1 Input and Output of the Ship manoeuve-
ring System
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Table 4.1 Specification of the Modelled Ship used for the Experiment.

1) vl <=F(Displacement) 80,000tons 2) +A7-4(L. B. P) 217m
3) =(B) 45m 4 E5(F) 5.3m
5 &5(A) 8.6m 6) #°l(D) 11m
7) 243 (AHD) 17.2kts 8) H <2 (ASTRN) 11.6kts
9) A 3%~ (Advance) 434m 10) 413 37 (Transfer) 55m
11) A3] 7 (Tactical Diameter) 361m 12) Type of engines SSD
13) Number of shafts 1 14) Max shaft speed(AHD) 78rpm
15) Max shaft speed(ASTRN) 55rpm 16) Type of propellers Fixed
17) Time for rudder, P to S 26sec 18) e}z 3BE
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Fig. 4.1 Arrangement of the Channel for Experi-
ment.



iefadlEel BEE viAe AR 9 1FHRERC 4% A8l X 9

4.3 MK 3 MR G
4.3.1 BEFY

D ¥ 34 4 259 ugdg 4=
AlEHAA A FatEe] ddgde] wRAY
T E o] Ao Ackst &Ju]y} gokn g
sto] Q1 sta] okatrh
2) A A
°] Simulatorell 4] °] 87153 AlAYEE 3
2 0-9704 glem, 4714 0" wed e
AFAEE ey ‘97 ghed] AT E
vepich, E A= FE Ade] H el
“90"8 A3t AYE AL ok Ao
“2" & AA st Agsislch

4.3.2 BRI
1 5%
odubd o sAel MX S+ Flashing Buoy®
AAste] HE-L Red, T8 GreenY 22 HA
e}
2) &4
F7re] A$e #H$E 179 Y22 Buoy:
A e I, o] Afee AYE
Aol whe}l F7]7} 0.5%2 Quick Flash® 717}
4024 Slow Flash® 7#3t3ich = E4(Flash)
%= #F&¥ol= Red Light&, +3oll+= Green Light&
zhzb A X g,
3) 9
7+ Buoy®l $1*+& Fig 4.1% 7o) 2 8%o=
turn® ZASolle G2 & FAA T A A
Turning Buoy® A3tz 329 3 Al
737 Buoy® dA i, HFEFXLE turn¥ AF
o= 2w E AR ok 2ea FAGRL] A
$+ 329 Zols}l oF 15 Nautical Miles(2,812
m e #AZ AHA turnA " FHA turn A
2] F7tel &2 FABuoys A ¥t

L
L
p
L

4.4 WEH*

o] A ME AFHA HYFARE F 2
Fo2 vy 25 ¥ 15 #7AE BA
o8 w85 utw qloed, 1 A7 SAAANG A¥
o] gl sl FriEtn sfateh ) 43hd AP 2

TR, o E & 25 497361 YY A
Z17v 23 #7lA 2sE vw 3R] sS4
AFAYE 713 2~3F 7R FAENAD.
F A<t 25 Simulation®] 7 ¥e] §glef 2~3
3] 4z d5$ A F AAl Simulation®l
d3HA et
Zragle] AutAlele)] WX <L A
Z3l7] s 4 2FEE ANE 4 AAF
At EL 790l F 5739 Aol dFPon,
Y 1F-E 590] & 503]9 Aol JYch

A A3 v RAR e F g2
B2 25 e AXrt Adure) Aol uAe A
-2 olB 7195 AP doltiE e deAHE
o x| o2 RE] G H et o]l g #4374
gAY W BRI A g A9
Quick Flash®} Slow Flashel & A= ¥ 3= o]
3iet.

a2 FAA e 2 AT F] 2 Buoy,
3 Buoy, 4 Buoy Systemel| WjafA zhzh 1434 ¢
A% %, Quick Flash®} Slow Flashell i3} ztzt 5
3|4 o] Agol Y2, ¥ Radartt o= st 7
2} Visual Scenett2 2 83| ¥ 79, 181 Ra-
dar®} Visuald& SAlo) E@A &g & 35l
sl zhzt 5314 Ayt

ol &

5. MERAERL AR

5.1 RBIHER

Algdlo] g HEAH ] HAE Table 5. 13 Fig.
5.1% Zr) o3 q ANE EA3r] feiMe A
ulo) dhalgl A FZFAlAle] o] Fm HE
&g F-sfof )

ARolgd g F3l7] A8 E =l v
20%&me} Adulo] o] 3 f| Ao W X, YHE 3k
& ol &3lar, 7t 32 o] FAlAe izt FelA
g A HAMY XHE g2 FEFAANS YR
& AAbsle] Aube] 20&7F o1 F3 AR E Ao
2 2, 72 e AdbelE WA e 7 H{ oo
2 g3l HA e 93 7Y}



10 SEFIFPREE £ 185 H 15, 1994

Table 5.1 Results of the Simulated Run-Area between Desired Course and Simulated Track
Input data . X, Y(mm) AND Calculated Y-coordinate

1 6437.0 24190 24190 2  6367.0 24180 2418.0 3 62910 24160 24160
4 62100 24110 2411.0 5 61240 24020 24020 6 60320 2390.0 2390.0
7 59380 23770 2377.0 8 5836.0 2363.0 2347.6 9 56500 2331.0 23279
10 55630 23240 23187 11 5472.0 2331.0 23080 12 53820 23420 23755
13 52940 23570 24415 14 5209.0 23850 25053 15 51260 24280 25675
16 50450 24780 26283 17 4962.0 2536.0 2690.5 18 4877.0 2598.0 2754.3
19 47880 26650 28210 20 47000 27330 2887.0 21 46080 28040 2956.0
22  4516.0 2880.0 3025.0 23 44230 2960.0 30948 24 43280 3043.0 3166.0
25 4231.0 31290 32388 26 41320 32170 33130 27 4032.0 3307.0 3388.0
28 39310 33980 34638 29 38260 34930 35425 30 3723.0 3587.0 3619.8
31 36160 36840 37000 32 35090 3781.0 3780.3 33 34000 3881.0 3862.0
34 33170 39640 39243 35 32550 40220 3970.8 36 3184.0 40650 3992.4
37 31050 40870 39974 38 30200 4096.0 4002.7
Area of Each segment(cm?)

1 0 2 0 3 0 4 0 5 0
6 0 7 1 8 2 9 0 10 1

11 3 12 5 13 9 14 11 15 12

16 13 17 13 18 14 19 14 20 14

21 14 22 13 23 12 24 11 25 1.0

26 9 27 7 28 6 29 4 30 3 |
31 1 32 1 33 2 3 3 35 4 |
36 6 37 8 38

Total Area=22.5924000cm?

[ 5.2 H4F

5.2.1 FAATES A 1gel T w4

o) WY Avte] FHAYE AT W gy

3 QAT ABEES] A AP T

A2 1 A3 Datast ¥4 A3 Table 5.2,
5.3% 72t}

> / o) WY AHE FATE 5% B 919}

et e e oladch T mAwel W

@ Aol e AP F BA H 2] Hol7

2> BEA glexE A Aolnz e e

s o] Ay},

Fig. 5.1 Sample of Simulated R
g p imulated Run Ho : pl=p2

Ha @ pl#u2
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Table 5.2 Simulated Results of Navigator Group and Its Statistics.

Data List Free/X1.
VAR LAB X1 ‘Area of A Group’.

Begin Data.

182 157 072 175 291 111

215 283 275 120 230 189

321 212 464 192 255 161

187 263 707 186 162 39.8

122 746 120 166 183 229

146 433 232 198 279

123 291 202 226 248

206 272 121 426 216

175 156 193 191 246

288

End Data.

Set List= ‘D : /11.LIS .

Frequencies X1/Statistics=Al1l.

Mean 24004 Std Err 1.809
Mode 12.000  Std Dev 12.921
Kurtosis 6.627 S E Kurt .656
S E Kew 333  Range 67.400
Maximum 74600  Sum 1224.200
Valid Cases 51 Missing Cases

0

Median
Variance
Skewness
Minimum

20.600
166.961
2.322
7.200

olZ{gt 7hdol AAHY BAVIESE A
A7 AAEAFS Aol gt 74 FE
HF9 A X1-X2v+ 2379 # pl—p2e) IR
FAgelng T wAtke] HFat pl—p2el i
AR ME 22FFe] 2 X1-X27F AAEA S
o] Fr} utebd HAFARL <A HY 1 g
FEF o]l 43t F mywe] A} yl—p2ell o
3 AAE & 5 Qi

el 7k} ul, w2, ¥4te] 7+ ol?, 62°4 F
2ol 747t EPHog F&3 =7] nl, n2
ol B He] X1, X2 ASo F ZEHYF
9 a2 X1—X29 ¥-ZE nl, n27} 2% 30014k
9] FHold F mAe] FEFe 9 A gle]
#F pxl-x2=pl—p2, ¥4 o xI-x2=-2+ &
Q AFEEE A HE2=

(X1-X2) —(p1—u2)
=
S

N1 N2

Q) YFEE

e

o] &t

M

o] 2& FAAFAZE AgslA "ok oA
frelE ©] aF FoA W Fig 5.29 o] A
SHEEE o E5E2 7176 gsle HAo)
77t /27 =g HAe A A Z,.9% —Z..7F
At 7N D7, F& Z{-Z..0o1" #HF7}
Ag 7178, —Z,,SZ<Z 0l H AFAEE A
dl 51A =),

ol uhg & 722 A12EH A2aF 3o
AYARE FA5E 5% 4 HA st 0=0.05
W Ha—a/2)& HFEERANA gom A
2+ Ze,= £196°le}h, webd  £Z,,= +1.96°]
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Table 5.3 Simulated Results of Student Group and Its Statistics.

Data List Free/X1.

VAR LAB X1 ‘Area of A Group’.
Begin Data.

043 206 754 193 320
093 207 861 208 321
159 216 063 222 343
161 240 073 227 408
179 262 084 232 463
234 278 130 346 105
249 282 156 361 137
278 426 180 431 151
308 442 202 641 152
End Data.

Set List= ‘D : 12.LIS .
Frequencies X1/Statistics=A11.

Mean 26.727 Std Err 2.525 Median 22.700
Mode 27.800 Std Dev 16.937 Variance 286.581
Kurtosis 3.568 S E Kurt .965 Skewness 1.690
S E Skew 354 Range 81.800 Minimum 4.300
Maximum 86.100 Sum 1202.700
Valid Cases 45 Missing Cases 0

_ (26.73—24.00) — 0 2.73

= =—— =088
/TR 2HL 31
51 45

_/M/ﬁ
=g =X
T Q Y Z
TmE BEE TIiTg

Fig. 5.2 Critical Regions for Two-Tailed Test.

22 AF7H Hodl 71792 2)1.96, Z{—1.96°]
a2 AL —1.96¢Z{1.96°]t}. 28] I Table 5.2,
5.3 41 N1%51, N2%45, X1=24.00, X2 =26.73,
01=12.921, 62=16.94° ¥ Z3tL o}-&34 o]
A sk},

Z3kol AT AHedodel —1.96<251.96
o] TZH R HEsMAde] A} upep g
A2 E A2 EAS] ok o= A
gz & § Uk

5.2.2 2 Buoy System3} 3 Buoy Systemol| ©f¥
H] i ¥4
o] Age Adute] FFAHE Il o 1 A
Jol Adxxe] gl F2ZEA Systeme] 2 Buoyd
7%} 3 Buoyd #-foll g APE g o=
2 A} Data®} ¥4 2 3= Table 5.4, 5.5 @t}
o] Ay AANE Y (T el W7 2olr}
olth) Ha: ul#u2s AAste] FolaF 5%l
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Table 5.4 Simulated Results of 2 Buoy and 3 Buoy Test

Data List Free/Source BUOYTWTH

VAL Label Source 1 ‘TWOBUOY’ 2 ‘THREEBUOY’.

Begin Data.

1 121 1 24.8 2 433
2 120 2 279 1 216
1 161 1 25.5 2 20.2
2 121 2 28.3 1 229
1 162 1 279 2 21.2
2 156 2 29.1 1 230
1 183 1 28.8 2 232
2 157 2 29.1 1 24.6
2 193

End Data.

Set List= ‘D\8.LIS’

T-Test Group= Source(1, 2)/Variable=BUOYTWTH.

Table 5.5 Results of T-Test in case of 2 Buoy and 3 Buoy Test

T-Test for : BUOYTWTH
Number of csaes Mean STNDAD DEV. STNDAD ERR.
Group 1 14 22.8929 6.824 1.824
Group 2 14 23.0786 8413 2.249
Pooled Variance Estimate Seperate Variance Estimate
F 2—Tail T Degrees of 2-—Tail T Degrees of 2-—Tail
Value Prob Value Freedom Prob. Value Freedom Prob.
1.52 460 06 26 949 .06 24.94 949

73A8ted B Table 5. 5904 % Aghe) E4in|ql
Fat(152)0) frelsEs 7 e AF=(26)
3 TEEEAS] AR (—2.0555S TS +2.0555)
o thal] MHod e sFEr] WfFel FEEASE
A (Pooled Variance Separate)#9] o2 A3
o},

o714 F2E7) 09498 HA R 5 00512
ot "y zmDg dyride]l ZA= webA
Turn# Q419 F2F 2] System®] 2 Buoyd
gaste A9 3 Buoyd o e AH$=
ol g P Fol A EAAQ 2ol7} ot B
 Adrk

5.2.3 3 Buoy System® 4 Buoy Systemel] tH&h
IR
o] Ay Adfe] FIFAYE g u 1 A
Aell AxEe] 9le FEEXSystemel 3 Buoyd
7359} 4 Buoyd 7%l oid AHEE 3 ReR
2 A7 Data®} %47 7= Table 5.6, 5. 73 2},
o] AYANE NYH/IE(F Hdol AT o7}
ATh Ha!pl#p22 AAsd §95% 5%4
73 3te] B, Table 5. 704 F #xhe] EAbu|ql
Fat(507) ¢l fFalE2 5 Herel 2AH2(26)
it TEEFEAS] A A (-20555< TS +2.0555)
of &l Z|Ztd el AFEr] o Fo FEEAS
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Table 5.6 Simulated Results of 3 Buoy and 4 Buoy Test
Data List Free/Source BUOYTHFO
VAL Label Source 1 ‘THREEDUOY’ 2 ‘FOURBUOY’.

1 12.0 1 277 2 14.6
2 07.2 2 18.7 1 20.2
1 12.1 1 28.3 2 16.6
2 120 2 18.6 1 21.2
1 15.6 1 29.1 2 175
2 12.2 2 19.1 1 232
1 19.3 1 43.3 2 18.2
2 19.8

End Data

Set List= ‘D : \Q.LIS .
T-Test Group=Source(1, 2)/Varianle=BUQOYTHFO.

Table 5.7 Results of T-Test in case of 3 Buoy and 4 Buoy Test

Number of csaes Mean  STNDAD DEV. STNDAD ERR. ]
Group 1 14 23.0786 8413 2.249
Group 2 14 15.9643 3.737 .999
Pooled Variance Estimate Seperate Variance Estimate
F 2 Tail T Degrees of 2 Tail T Degrees of 2 Tail
Value  Prob | Value Freedom Prob. Value Freedom Prob.
5.07 .006 2.89 26 .008 2.89 17.94 010
]

A (Separate Variance Estimate)®9] zto=2 A
g},

71 & o %7l 001022 AAFIrEL 0.
05xt} zoma oiygride] A=At uieby
TurnA el A 2] &2 X Systeme] 3 Buoyd ©
gasle 792 4 Buoyd Wz A5
3 vimoll M FRolddAYFo R ¥ o F
AAMoZ Aoz} vtz & & Sk

5.2.4 2 Buoy System¥} 4 Buoy System®l| &
Bl §-A

o] A3e Alutel FZAAHL FF of 2 A

ol x5 gl F=FASystem®] 2 Buoyd

7499} 4 Buoyd 7% gk A& 3 Aew

2 ZA3Data®} #4172 7= Table 5.8, 5.9% 2}

o] APANE N /(T Hcdell 3t 2polr}
AthHa | u1Z 22 A {F5F 5% A
HAste] Bl Table 5. 9914 5 3 <be] #4hql
Fzt(333)el fa+E% F 32 2A{=(26)
ek TR-EEAS] YA (-2.05555 TS +2.0555)
of &} 71ztedde] sG] dfol FEF4E
A (Separate Variance Estimate)ste] gto.2 717
g},

71 F-9X7F 000322 HAARFFEL 0.
058t FHov2 dfride] Ao} upepA
Turnz] el 9] 32 & 2| System®] 2 Buoyd
s gte 499 4 Buoyd w e A$e
FRolgwAGgo A £ o FAHa zeo]r} 9l
ct3 & ¢ o



fodadisel HEE viXe AM ¥ HHRERC Y AEdH HE 15

Table 5.8 Simulated Results of 2 Buoy and 4 Buoy Test

Data List Free/Source BUOYTHFO

VAL Label Source 1 ‘THREEDUOY' 2 ‘FOURBUOY’.

Begin Data.

1 121 2 16.6 1 24.8
2 12.0 1 21.6 2 18.6
1 16.1 2 175 1 255
2 12.2 1 229 2 19.1
1 16.2 2 175 1 279
2 12.3 1 230 2 19.2
1 186 2 18.2 1 28.8
2 14.6 1 24.6 2 19.8
1 18.9 2 18.7 1 39.8
2 07.2

End Data

Set List= ‘D : \10.LIS".

T-Test Group= Source(1, 2)/Varianle =BUOYTHFO.

Table 5.9 Results of T-Test in case of 2 Buoy and 4 Buoy Test

T-Test for - BUOYTWTH

Number of csaes Mean STNDAD DEV. STNDAD ERR.
Group 1 14 22.8929 6.824 1.824
Group 2 14 15.9643 3.737 999
Pooled Variance Estimate Seperate Variance Estimate
F 2 Tail T Degrees of 2 Tail T Degrees of 2 Tail
Value  Prob | Value Freedom Prob. Value Freedom Prob.
3.33 038 3.33 26 003 20.15 003

’ 333

5.2.5 Quick Flash$} Slow Flashell wigk ®li
4

o] AlFe AMuto} ofzlel FHX|HE T o
% AAse] e Buoy(4 Buoy System)$]
Flashing®] Quick¥ 792} Slowd 7Z-Fol A&
AYge g A2 1 27 Datast ¥ A= Ta-
ble 5.10, 5.11¢} Zr}

o] AFADE Y HEA(F At HE Aolr}
3lth) Ha: p1#p22 AAE {Fo5E 5%-4
ZAsle] B, Table 5. 119041 F Fxhe] ®Aw)
A FE(269)°) Fo4Ea ¥ At AF=(8)

of gt T #EEAS YA (-23060<TS +2.
3060) 9l &l 7]zted Aol s FE 7] el FSF
A&7 (Separate Variance Estimate)¥2] gto=
AA g}

o714 fewrt 01152 Yeht HAA{FAFE
Ql 0052t AR AEE dFPride] JA=E
F7rdol AR}, b Turn=H& g o
Buoy®! Flashing®] QuickY 73 %2} Slowd 7-%-<ll
3 FAANME R HAYFLE B o &
AHl zpelr} gk & = Ut
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Table 5.10 Simulated Results of Quick Flash and Slow Flash Test

Data List Free/Source BUOYTHFO

VAL Label Source 1 ‘SLOW FLASH' 2 ‘QUICK FLASH’.

1 18.0 2 13.0
1 26.2 2 20.2
1 20.7 2 28.3
1 21.6 2 16.9
1 275 2 19.1
End Data

Set List= ‘D : \4.LIS’.

T-Test Group=Source(1, 2)/Varianle=FLASHING.

Table 5.11 Results of T-Test in case of Quick Flash and Slow Flash Test

T-Test for : Flashing

Number of csaes Mean  STNDAD DEV. STNDAD ERR.
Group 1 5 24.8000 3411 1.525
Group 2 5 19.4800 5.598 2.503
Pooled Variance Estimate Seperate Variance Estimate
F 2 Tail T Degrees of 2 Tail T Degrees of 2 Talil
Value Prob Value Freedom Prob. Value Freedom Prob.
2.69 360 1.81 8 107 181 6.61 115

A=)
LR
zO

}o

5.2.6 Radar 2} Visual Sceneel] th&t vz

o] AgL oW Yglel 2}8] Radar’} =
WA i REAT Hulx s E sfof sl A2
AA7) Al A o] A gk o] Radar®t B2 F3)E &)
ofal & AE JMHElA YA Aoz o A
Data®} 4 Z7= Table 5.12, 5.133 o}

o] AFHE UM (CE Akl ha ol7}t A
th) Ha: pl#=u2& AAste] fo5FE 5%04 &
Aste] B Table 5. 1314 F A=) FAbulal
F#t(134D°) #9453 5 Aol Af=(8)

e T BEAS JAA(-2.30ST<S +2.30) 0 o
3 7]17d o) =R ob=2AE 3 (Separate
Variance Estimate)®2] 322 HAS o)

4714 FoEE 09042 FFELY 005K h
A =7 dFel dgsbde] 717Ec) aleby
Radar®t ¥4 &g 722} Visual Scene®to.
= g3 & 3 G5l A HA A= FReldd
Hygog & o A 2elr} gt &
ek
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Table 5.12 Simulated Results of Radar only and Visual Scene only Test

Data List Free/Source RADVIS
VAL Label Source 1 ‘VISUAL’ 2 ‘RADAR’.

1 22.7 2 27.8
1 232 2 30.8
1 346 2 32.0
1 36.1 2 311
1 43.1 2 344
End Data

Set List= ‘D : \5.LIS".
. T-Test Group=Source(l, 2)/Varianle=RADVIS

Table 5.13 Results of T-Test on case of Radar

only and Visual Scene only

STNDAD DEV. STNDAD ERR.

T-Test for : Flashing
Number of csaes Mean
Group 1 5 31.9400 8.
Group 2 5 31.4200 2.
Pooled Variance Estimate
F 2 Tail T Degrees of 2 Tail
Value  Prob | Value Freedom Prob.
1 1341 028 13 8 902

813 3.941
407 1076
Seperate Variance Estimate
T Degrees of 2 Tail
Value Freedom Prob.
13 4.59 904

5.2.7 Radar¥ Radar®} Visual Sceneel] o &t v)

H A
‘U.—‘ji

o] Ayl A% A]AHe] Algrs]o] Radar?t 2
FHE ok & et 294 odw I3 A4
Ql st A el & & Aol i AFS
22 I A3 Data®t ¥4 3= Table 5. 14, 5.
152} 2},

oleigt A5 Y HH(F el g 2to)7}
UtH Ha ' pl#p23 dAste §o5% 5% 4
A sted 2™, Table 5. 159014 5 Aghe] H4kn)
o F(1L02)°] #9427 F Ak AH=(8)9)
W3k T FE2EAS] YAX(~230<T< +2.30)

a

al
¥s|

N

2

el Hehd o] SFEr] dBol| FERANZA
(Pooled Variance Estimate)3e] oz 72

L3

ol ¥ Aol F2A%7t 0000 olmE 7
Aol 0058t o gigisiade] sy
. w2t Radartt 23 &8 8 7 $-o Radar
2} Visual Scene$ 25 HwiA &g 7S o
T AAd M FRolddddFon ¥ o £
Al zfol7} slvkx & 4= glo
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Table 5.14 Simulated Results of Radar only Radar+ Visual Scene Test

Data List Free/Source RARAVIS.
VAL Label Source 1 ‘RADAR’ 2 ‘RADVIS’.

1 12.7 2 20.6
1 308 2 20.7
1 32.0 2 21.6
1 321 2 24.0
1 344 2 26.2
End Data

Set List= ‘D : \7.LIS’.

T-Test Group=Source(1, 2)/Varianle=RADVIS.

Table 5.15 Results of T-Test in case of Radar only and Radar+ Visual Scene Test

T-Test for : RARAVIS
Number of csaes Mean STNDAD DEV. STNDAD ERR.
Group 1 5 31.4200 2.407 1.076
Group 2 5 22.6200 2.425 1.085
Pooled Variance Estimate Seperate Variance Estimate
F 2 Tail T Degrees of 2 Tail T Degrees of 2 Tail
Value  Prob | Value Freedom Prob. Value  Freedom Prob.
1.02 .988 5.76 8 .000 5.76 8.00 000
5.2.8 Visual Scene™® Radar®} Visual Sceneel of &l 7]zt el FE 7] wiEo EHAS

gt vlw F

o] A¥e A= A2t~y A Radarb o)
1 o_,_g]_ 12‘]1] L1 =3] 244;;;10] A]—:&olo]]/q 3}
HE & A58 7HHste AYE ez 1 Axn
Data®} A ¥= Table 5.16, 5. 175 2t}

olH ¥ AAE A A (F Aol gt xjo]7}
AtH Ha:pl# 22 AAste 243 5%0l4
HAAske] Ml Table 4. 17914 5 7xke] BAkn)
d FH(124D 0] #9953 F Ak 24%5(8)
of g T R2EAY YA = (—2.30<T< +2.30)

oxl

# (Separate Variance Estimate)#2] zte g 7
% gt}

o] AL Foxr}t 007602 HAFAF
49 0058 AB2 g rpde] 7] zgic} wet
Al Visual Scenedt 2. #si& 7%} Visual
Scene?} Radar 255 XX &al& 7o digk
AR A A A %‘ﬁﬂ%«] Apol= ot &
= o=t
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Table 5.16 Simulated Results of Visual Scene

only and Radar+Visual Scene Test

Data List Free/Source VISRAV
VAL Label Source 1 ‘VISUAL™ 2 ‘RADVIS’.

1 22.7 2 206
1 23.2 2 20.7
1 346 2 21.6
1 36.1 2 24.0
1 43.1 2 26.2
End Data

Set List= ‘D : \6.LIS .

T-Test Group=Source(1, 2)/Varianle=VISRAV.

Table 5.17 Results of T-Test in case of Visual Scene only Radar+ Visual Scene Test

T-Test for © VISRAV
Number of csaes Mean STNDAD DEV. STNDAD ERR.
Group 1 5 31.9400 8813 3941
Group 2 5 22.6200 2425 1.085
Pooled Variance Estimate Seperate Variance Estimate
F 2 Tail T Degrees of 2 Tail T Degrees of 2 Tail
Value  Prob | Value Freedom Prob. Value Freedom Prob.
13.21 028 2.28 8 052 2.28 4.60 076
6.4 @ 2o Holr} Aot BAHezE Ao} g
EAoR e,
A7k B gR-AH e qle] Adute Aol u 22t 2 Buoy System# 4 Buoy System3}<]
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