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A Computerized Scoring Method of The Hahn Double 15 Hue Test

Wan Seoup Park’ - Jong Young Lee’

Department of Preventive Medicine and Public Health, College of Medicine,
Soonchunhyang University'
Department of Preventive Medicine and Public Health, College of Medicine,
Kyungpook National University’

The Hahn double 15 hue test is used for social and vacational aptitude test to seperate strongly

and mildly affected subjects among the colour vision defective persons, detected using colour

vision test. However, the assessment of colour vision defect type and severity is based on the

hue confusions which are represented diagrammatically on Hahn double 15 hue score sheet, this

qualitative assessment of the test results have not provide a numerical score suitable for

methematical analysis.

This paper presented a new proposal for quantitatively scoring the Hahn double 15 hue test

based on those hue confusions made by the subject. With this program large numbers of double

15 hue test results can be processed easily and rapidly, and program helps to compare the

severity of specific type colour vision defect and monitor acquired colour vision defect which has

various disease process, continuously.

Key words : computerized scoring method, Hahn double 15 hue test, colour vision test,

quantitative assessment
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AE",, = [(AL") + (42")" + (ab")]"

714 L* = 116(Y/Yn)"” - 16,
a® = 500[(X/Xn)"” - (Y/Yn)""],
b* = 200[(Y/Yn)"” - (Z/Zn)""] o]
X, Y, Ze Z A9l gad 2)0]1, Xn,
Yn, Zn& BF @FA 9 FoZ Xn = 98
075, Yn = 100, Zn = 118.2250|t}.
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C:\WORK> COLOUR1L.EXE >> AAA. OUT

CAWORK> COLOUR1.EXE
1234567891011121314 15

Figure 1. Layout of the computer monitor screen to
conduct program for a perfect arrangement
of the Hahn Double 15 Hue caps(A series)

Zza3 A8d36le 74 A7t S0 &4 O
o t8ske X, Y, Zgks} A sfike} A a)ato](AE)
L FAANAEFTCDSYt Alts]o] s del] viehd
o 238 25 0¥ 19 BES 4393 298 BeFa

ek

Hue Cap Order X Y Z
1 25.94 30.05 44.58
2 25.17 30.05 4241
3 24.39 30.05 37.68
4 23.99 30.05 33.24
5 23.97 30.05 29.57
6 24.56 30.05 24.01
7 25.95 30.05 18.98
8 28.83 30.05 17.10
9 31.76 30.05 20.47
10 33.49 30.05 25.34
11 33.88 30.05 31.08
12 33.82 30.05 3447
13 33.57 30.05 38.98
14 33.29 30.05 41.32
15 32.46 30.05 45.66

Delta E(j) : Colour Difference Score Between i and i+1
Delta E( 1): 3.99
Delta E( 2): 641
Delta E( 3): 5.86
Delta E( 4): 5.01
Delta E( 5): 8.82
Delta E( 6):10.61
Delta E( 7):12.04
Delta E( 8):12.70
Delta E( 9):10.24
Delta E(10): 853
Delta E(11): 4.50
Delta E(12): 5.62
Delta E(13): 2.88
Delta E(14): 5.59

Total Colour Differences Scores(TCDS) : 102.80

Figure 2. The results of the conducted program
for a perfect arrangement of the Hahn
Double 15 Hue caps(A series)
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Hue Cap Order X Y zZ
1 27.88 30.05 40.17
2 27.22 30.05 38.68
3 26.81 30.05 36.49
4 26.65 30.05 3428
5 26.55 30.05 32.25
6 26.75 30.05 29.16
7 27.51 30.05 26.10
8 29.02 30.05 24.87
9 30.63 30.05 27.16
10 31.42 30.05 30.48
11 31.49 30.05 33.37
12 31.48 30.05 35.00
13 31.43 30.05 37.11
14 31.32 30.05 38.19
15 30.89 30.05 40.34

Delta E(i): Colour Difference Score Between i and i+1
Delta E( 1):3.16
Delta E( 2):3.11
Delta E( 3):2.86
Delta E( 4):2.69
Delta E( 5):4.37
Delta E( 6): 5.46
Delta E( 7):6.19
Delta E( 8):7.02
Delta E( 9):5.61

Delta E(10): 391
Delta E(11):2.10
Delta E(12):2.63
Delta E(13):1.37
Delta E(14):2.98

Total Colour Differences Scores(TCDS) : 53.47

Figure 3. The results of the conducted program
for a perfect arrangement of the Hahn
Double 15 Hue caps(B series)
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BalA ML 9ol T2aYS e Ajole}.

A B 5 22} E5ox AslS gt wda A

ol FAAFEF(TCDSYF 71 A 1A HA} = 102,
8021, BHA} = 53.4671), 1584 vl Sefola] 3tk

wAde] WS FNANHETE Skt e 5
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AbollA] ZAAFAHSE Zyzb 225.66099F 115.9376°)
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(deuteranopia)?! S ulol) M= 350.97349) 176.18462
7 A BR0AM o 2A Jepdrh(ad 4).

No errors Minor errors One error
o 3y 3
\p ’ 7 N b '
! —"Ya Y e WY
"| A LAV e il b
4 X i
"uu" "uu" u““w
A series 1028021 - 1211517 1353158
B series 534671 - 65.6220 70.1413

A series 322.1454 350, 260.1099
B series 160.7706 1761846 1202
Pro D n
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I: N vl s ' ’
A . “u s uu “o
el B e W T
A series 2109931 2256609 2042193

B series 106.5624 . 059376 152.1818

Figure 4. Total colour differences scores(TCDS)
for a number of Hahn Double 15 Hue
cap arrangements
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Table 1. Calculated colour differences(4E) between each cap of the Hahn Double 15 Hue Test and all other
fourteen caps

(A series)
Cap
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
number
1 - 40 102 158 203 275 358 411 399 378 341 320 295 281 250
2 - 64 122 169 247 336 400 400 389 359 342 323 311 284
3 - 59 108 191 287 364 383 389 374 364 353 246 327
4 - 50 137 238 327 364 385 38,2 379 377 374 362
5 - 88 192 289 340 384 383 386 391 391 387
6 - 106 214 288 344 372 385 403 409 416
7 - 120 225 305 356 381 412 425 446
8 - 12,7 225 295 331 374 394 428
9 - 102 182 223 274 299 343
10 - 85 130 185 212 262
11 - 45 101 182 182
12 - 56 85 139
13 - 2.9 8.4
14 - 5.6
15 -
(B series)
Cap
1 2 3 4 S 6 7 8 9 10 11 12 13 14 15
number
1 - 3.2 6.1 87 112 149 188 21.1 200 181 160 150 139 132 114
2 - 3.1 59 85 125 170 201 202 191 175 169 161 156 142
3 - 2.9 5.6 9.7 146 184 194 193 183 179 177 174 164
4 — 2.7 70 120 164 183 190 186 185 187 186 180
5 - 4.4 96 145 174 188 190 192 197 198 195
6 - 55 110 153 180 190 19.7 208 211 214
7 - 62 121 162 183 195 212 219 229
8 - 70 122 153 . 17.0 192 202 220
9 - 5.6 93 112 138 150 173
10 - 39 6.0 86 100 126
11 - 2.1 4.7 6.1 8.8
12 - 2.6 4.0 6.8
13 - 1.4 4.3
14 - 3.0
15 -
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