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A Medical Image Color Correction Method Based on Supervised Color Constancy
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Abstract: This paper presents a medical image acquisition and analysis method TRM ( Topology Resolve Map) Modet
under natural light condition indoors. Firstly, in accordance to medical image color characteristics, a colorful and
grayscale color control patch was made fou use as supervised color. “ Topology Resolve M ap Restoration” was carried
on in LAB wlor space of the one dimensional L.” space and the tw o dimensional a© b" space. Then, L value was
regulated by subsection regulation and a”" b” value w as regulated by triangulation topological cutting- close in on cerr
ter of gravity method. After correction of the 198 color blocks in 22 pictures, theresults showed that, by comparison
with the standard value, the AL" , AC" and AE decreased significantly (P< O 01) after correction by TRM. After
correction, the difference in image’ s color is reduced, the color saturation is improved and the value is closer to true
value. TRM model can significantly reduce the color difference of the medical image under natural light condition; it
has a good effect on clor correction.
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Tab.1 Value of color card

1 2 3 4
= - = = - = - " = =
A 59.77 - 2.18 - 8.51 59.45 - 1.82  1.48 59.00 - 0.49 42.44 58.85 - 0.75 32.33
B 59. 67 6.34 - 9.24 59.48 6.71  0.92 59.39 8.58  41.81 59.07 8.92  31.81
C 59.91 16.81 - 9.55 9.35 16. 88 0 58. 87 17.37 39. 81 58.67 17.48  30.59
D 59. 65 25.14 - 10.93 59. 04 25.15 - 1.23 58.39 26.34  39.63 58.48 26.25 28.54
E 58.92 34.73 - 12. 17 58. 84 34.87 - 2.63 57.78 36.38  36.52 57.87 35.96 27.11
F 58.50 43.57 - 13.66 58.29 43.86 - 3.97 57.21 44,99 34. 87 57. 14 4. 65 25.23
G 59.13 - 1.40 10.50 59.00 - 0.612 0.88 58. 82 5.45 17.97 59.05 25.36 7.90
H 59.20 7.09 9.85 58. 86 7.56  20.19 58.26 35.63 16. 13 58.44 34.79 6. 48
1 59.27 16. 94 9.38 58. 81 17.61 9.17 57.76 43.58 14. 83 57.93 43.69 5.05
2 L*
Tab.2 L° value of gray card
1 2 3 4 5 6 7 8 9 10 11 12
8.74 14.81  27.68  39.19  50.27  54.64  60.07  65.03 70.6 79.45  88.44 92.6
1.4 N =b - b (3)
CIE 1976L a b’ \ N =C -G (4)

(AE) (=6 C= 6’ (5)
AL )+ (0 )P+ (A7) (6)

N =L - Lo (1)

M =d - a (2)
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Fig. 4 Triangulation of a* b* coordinate
(a) Ideal triangulation of coordinate; (b) Experimental triangulation of coordinate
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Aa : Ab" L ,
. Ab’ ; ( 3y, 198
AC . . AL 17. 83 T4 84,
“ 7o 7, AC ; AL 6 0912. 88, AL
s 13 ”» [43 2 (P< O 05) , L*
AE , AE ( 5)
, AE AE
3 L*
12 0 , AE 1.5 . .
[10] Tab. 3 The adjustment results of L
T s (Lo} 1* (L) AL L (L) AL
a= 0 01 11 59.27 38.82%4.78 20.45%4.78 49.25%1.77 10.02%*1.77
15 B 259.48 42.18%5.19 17.09%5.19 54.34%3.91 5.89%2.56
’ C 259.35 42.36%5.26 16.91+5.26 54.58%3.35 5.29%2.40
D 259.35 41.55%4.91 17.72%4.91 53.42%+2.62 5.93%2.62
CL-200 s E 25884 41. 18+4.89 18.0014. 89 52.84%2.14 6.00%2.14
(K) ( Lux): D70 610 I 25881 43.0014.67 16.2714.67 55.61%£2.20 3.20%2.20
’ C 35867 42.1414.36 17. 1314.36 54.06%3.24 5.18%2.14
’ G3 588 0.59%4.5 18 68%4.59 51.80%3.85 7.56%2.49
, 0 G4 59.05 41. 18 4. 50 18. 09 +4.50 54.34%4.25 5.76%+2.55
12
Al F1 Cl A4 F4 , 2.2 AC
11 B2 C2 D2 E2 I2 C3 G3 G4 AB \ a b
R s AC s a b
5953. 36 £287. 22 K, 639 19 £410. 56 ,a b , AC”
Ix, 22 ( 4) ,TRM a b
,198 ,a b ( 6),
198 L' a b 198 AC”
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Tab.4 The adjustment results of a° b
(ABo) (AB) (ABy)
a* b* a® b* AC* a* b* ACH
11 6.94 9.85 11.09%1.69 9.09%1.82 5.20%2. 12 16.44%1.86 7.63%2.27 2.20%1. 11
B 26.71 0.92 1.o1£1.11 1.50%1.14  4.19%1.31 4.90%1.42 - 1.65%1.50 1.64%1.06
Cc2 16. 88 0 9.45%1.34 2.55%1.37 6.71%X1.57 14.57%1.41 - 2.62%1.02 2.28%0.96
D2 25.15 - 1.23 16.36%1. 40 3.23%1.27 8.47%1.54 23.21%1.32 - 3.64%0.95 1.76%1.13
E2 34.87 - 2.63 24.45%1. 41 4.23%1.51 10.12%1.56 33.47%1.41 - 4.56%1.42 1.53%0.99
2 17. 61 9.17 11.361.18  14.91%1.82 7.25%1.97 16.49%1.35 16.92%2.15 2.53%1.43
C3 17.48 30.59 11.95%1.25 23.09%2.04 9.21%£2.23 17.13%1.22  30.12%1.79 1.20%1.47
G3 25.36 7.90 17.86%1.58 8.50%1.68 6.73%1.79 24.95%1.45 4.56%1.87 1.62%0.75
G4 25.45 17.97 18.05%£1.56 15.91%*1.93 7.06%2.16 25.06%£1.22 16.44%1.95 1.61%0. 86
5 AE
b Tab. 5 The adjustment resuts of AE
35T
(AEg) (AEY) (AE 1)
11 21.49%4. 43 10. 66X 1. 83 14.23%3.52
B2 18.15%4.72 7.11%2. 14 10.07£2.91
c2 19. 00 4. 46 6.68%t2.05 10.54%2. 80
D2 20.60%t4. 10 7.02%2.18 12.75%3. 31
E2 21.9113.85 6.80%1.94 15.74%£3.92
2 17.80%4. 02 4.84%12.03 8.96%2.80
C3 19.26%3. 66 5.66%2.06 10.58%3. 12
G3 20.191£3.96 8.75%2.69 13.21%4. 31
G4 19.50%3. 89 6.21%2.53 13.01£5.19
19.77%4.26 7.08%2. 68 12.12%4. 43
6 a b*
(ABg ,AB, ;AB, ) 3

Fig. 6 The adjustment results of a* b*
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