1000-9825/2005/16(09)1551 ©2005 Journal of Software Vol.16, No.9

Y , 210093)
X , 100080)

An ImageAnalysis Method for Acquiring Cell’s Immunological I nformation

YANG Da-Gang®*, DOU Wan-Chun!, ZHANG Xi-Wen?, CAIl Shi-Jie!

!(state Key Laboratory for Novel Software Technology, Nanjing University, Nanjing 210093, China)

(Intelligence Engineering Laboratory, I nstitute of Software, The Chinese Academy of Sciences, Beijing 100080, China)
+ Corresponding author: Phn: +86-25-83686399, E-mail: cs_ydg@263.net, http://cs.nju.edu.cn

Received 2004-03-21; Accepted 2004-09-07

Yang DG, Dou WC, Zhang XW, Cai SJ. An image analysis method for acquiring cell’s immunological
information. Journal of Software, 2005,16(9): 1551-1559. DOI: 10.1360/jos161551

Abstract: Cell’s immunological information is acquired through analyzing color immunofluorescence image. A
pixel growing algorithm with dynamic seed values is proposed to extract fluorescent regionsin the CIE (L*, a*, b*)
uniform color space. Ellipse matching method is proposed to extract cells from the obtained fluorescent regions.
Finally antigen information is acquired through computing and decomposing color of the cell with the
pre-computation and discretization method. The methods proposed for the acquirement of cell’s immmunological
information are appropriately evaluated. The experiment indicates that acquired the immunological information meets
practical medicine analysis.
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Fig.1 Bicolor direct immunofluorescence image
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Fig.2 Tricolor direct immunofluorescence image
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Fig.3 Chromatism histogram of Fig.1
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Fig.4 The region extraction image
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Fig.5 Solid complete cell extraction
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Fig.6 Hollow complete cell extraction
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Fig.7 Concave noncomplete cell extraction
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Fig.8 Convex noncomplete cell extraction, (a)~(h) are images obtained with counter-clockwise
at 0°, 45°, 90°, 135°, 180°, 225°, 270°, 315° respectively
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G, G ( [X1.[Y1.[Z] CIE-XYZ
;XllYllzl;X27Y2122 Cl C:2 ;Xliyllzl;x27y2722 Cl C:2 )

C, = X [X]+Y[Y]+ Z[z]= m{x[X ]+ w[Y]+ z[Z]},
C,= XZ[X]+Y2[Y]+ Zz[z] = mz{xz[x]"' yz[Y]+ ZQ[Z]}
[10] , )
Cro = (X + X X[+ (% + Y Y]+ (2, + Z, )] Z] = (mx + myx, [ X [+ (myy, + myy, Y]+ (mz, + myz, ) 2]
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Fig.9 Theaverage color image of Fig.1
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Table1l Dataof color decomposition
1
Start coordinates Average color values Color decomposition
Num. X v R G B Composition color 1~ Composition color 2
(green) (orange-red)
1 65 12 122 33 26 0.038 462 0.961 538
2 973 12 127 30 29 0.038 462 0.961 538
8 1109 136 114 136 43 0.781 250 0.218 750
4 644 300 108 27 23 0.038 462 0.961 538
5 289 336 92 112 30 0.833333 0.166 667
6 769 342 106 29 24 0.038 462 0.961 538
7 1057 358 131 31 30 0.038 462 0.961 538
8 881 412 55 97 38 0.862 069 0.137 931
9 236 508 121 30 23 0.038 462 0.961 538
10 1080 557 96 108 39 0.714 286 0.285714
11 65 652 88 110 33 0.806 452 0.193 548
12 553 728 120 32 28 0.038 462 0.961 538
1 1 1 ;
1 ., FITC( ) : 2 . PE( )
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1 1 , o1 12 46 79
12 , 1 12 46 7 9 12 : 0.038 462, 0.961 538;
, .1 3 5 10 11 , 1 3 5 10 11
0.781 250,0.218 750;0.833 333,0.166 667;0.714 286,0.285 714;0.806 452,0.193 548;
: : ( ),
1 8 : 0.862069, 0.137931; ,
, . JFITC( ) CD3
,PE( ) CD4 , ; ,CD3
CD3 ,CD4 CD4
, CD3 , T 3 CD4 ,
T , CD3 CD4 , T
15% ; .2
Table2 Cell typing data by machine
2

Color decomposition

Cell num. Vision color Green Orange-Ted Typing by machine
1 Orange-red 0.038 462 0.961 538 Inducible T cell
2 Orange-red 0.038 462 0.961 538 Inducible T cell
g Green with some yellow 0.781 250 0.218 750 Helper T cell
4 Orange-red 0.038 462 0.961 538 Inducible T cell
5 Green with some yellow 0.833 333 0.166 667 Helper T cell
6 Orange-red 0.038 462 0.961 538 Inducible T cell
7 Orange-red 0.038 462 0.961 538 Inducible T cell
8 Green 0.862 069 0.137 931 Mature T cell
9 Orange-red 0.038 462 0.961 538 Inducible T cell
10 Green with some yellow 0.714 286 0.285714 Helper T cell
11 Green with some yellow 0.806 452 0.193 548 Helper T cell
12 Orange-red 0.038 462 0.961 538 Inducible T cell
4
( )-
. ’ Fig.10 Image obtained by operations of morphology
' 10
10
4 , ;
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Table3 Decomposition datain chromaticity diagram
3
Num. Composition color 1 Composition color 2
1 0.076 765 0.923 235
2 0.028 737 0.971 263
3 0.749 838 0.250 162
4 0.047 993 0.952 007
5 0.820 869 0.179131
6 0.010 691 0.989 309
7 0.036 418 0.963 582
8 0.648 792 0.351 208
9 0.116 495 0.883 505
10 0.679 077 0.320 923
11 0.787 002 0.212 998
12 0.020 802 0.979 198
5
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