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The Implement of Spectrum Ratio in the Segmentation
of Cell Multi-spectral Micrograms

ZHANG Yan, ZENG Li-bo, WU Qiong-shui, XIE Wen-juan
(School of El ic Information, Wuhan University, Wuhan 430079)

Abstract In this paper, the application of spectrum ratio to the segmentation of cell multi-spectral micrograms is discussed
and a new cell segmentation method is presented which combines spectrum information of multi-spectral images with
traditional segmentation methods. Firstly, background is removed from the multi-spectral images. Secondly, two selected
bandwidth images are divided to make a new ratio grey image. Thirdly, the new grey image is segmented with automatic
multi-threshold methods. Finally, the segmented regions are smoothed by morphological operations and the overlays of the
plasm and the nucleus are obtained. In this paper, spectrum ratio technique is firstly introduced into the segmentation of
cell multi-spectral micrograms. The experiments with a diagnosis system on marrow cell images prove that this approach for
segmenting cell images is rather accurate, fast, and robust to noise, and this method can be extended to the segmentation of

other types of multi-spectral micrograms.

Keywords image segmentation, multi-spectral, spectrum ratio, marrow cell

1 5

m

KPR, MI-EES D IRARNERSY
HrE BEGANREGAESYNEZRME, R/
wR—EREE, MHERKSFRARE R
FIRE 1 SRXRERE, BRI ARR (S
MEA YA REE ) B B RS Jh B
HEMAEREHRERNE, W4 AR ML

EE&WE EFRAHH T H"BXTE (2001BA210A02)
167 B 38 :2004-03-16 ; B[ H 3 :2004-09-08

WA T RETFRT ROBR", P X A B
XATENSHERANEREF AT EERSE
K\ ERBBES % EEMNRFES B ENEN
EREA HERE, OB FREIEEH TR, FER
REFARKARBERE QR MEHMEAREY
B EA S, BUE T —F 2R BE R T® R
TR SE

B W RABOL R E R P B4R M B 1R A
B35 E S RBB T, B TREAERB AR S

W EEMA (1980 ~ ), K,2002 FRRWASMBHASNBL U THE 20, AHRIAF MR BHER S HNHFL LA
PO, F RN KA LR LSRN LB TBERT NS RAEF RFER L, TEFRRFAEXRH K FESLENERLE, B

mail ; yaner_98@ 163. com



%3%

% WS OLEHEERREOLEE RS E T RLA 287

Y IR B ST BB 3RS 40 M A 1S IR, TR O BB 46 4 4 M T
BHBRMERE A RRET . RINKERFN
HBIBEAPLOAMRNKREEZRKSPIH T B
(M) FEELERE, RREE KHZ AR HE
BHERS, A NEH M EE(0) ARE A BHE
BPESEEREAR, #TT A TRRNEEH. X
THRAXHEHR EEERMNARRERET 30
BEGEERBMER, REF SIS E RS
BRI ZEEEENARIT B FE, RFBEIRT &
BRI ot BAMER K B 314 E.

REAMBRAFORARKRERETREAL
B AR ARNKERZNS TEEAF OB
HMEREBBERITRERE. ZKRERMA
7 Olympus BX41 B EE, £ E Pixera FHHH, KB
FE 100 fE Y48 T, 400 ~ 700nm P K F B M, KA
LCTF 386", % 10om RE—BER, HRET 30
BEXIEER, I EEEA B R.G.B3EEA,
—3t R 33 IEAR.

2 BEARSEEEGNSE

2.1 kit ERE

XFREMN 0 BE KRR BTURALEE
— N EBMERH#THE, AR TARLREH
WA M B EEHNE/N, HHRECRRUEET L
— B0, 8 o S A ) R — A B B 0 R 2 R X M
B X o g AAK MR R E R, AL, EE A
THRERAE 33 MEBET 16 aE, BN PR
HARAS YRR, B A XL
Sext B RHEFTE

B IE 2—BRRKERAREEERSR
B— N4, ERH 33 EENIERKE RN —BE
GEKBIEEAKRIE $FK. LANLHAR.
SRR L. B ML RE
K.Q9eER_RKE B1dHE MNARKRER I
BINBI M EBRREAREEYRNTFHIKE, TR
M EHYE,RE B AIARERYKER. A
B IR EHETUES, AR ARERETRR
ARE MG, DRRA SR LR TR, T
B £ 40 1 | 400 0 3% 0 40 S A # % ol % ) A BA
BHAK, BEMNMLEHEYFE—KER,

AW, ETFEE—TEE, ELXYRMKEEE
SEHARRMRK, 5 5 2 B 4h 21 40 M B 40 B3R 0 R A

2601
2404

220 ot

200 4\""‘\_'4 ;‘.A.‘HMMM; 24

180 " et o //

160 /\\» iy
V2l

1 140- p

¥ 120- V
120 \ \\ %
100- W /.
801 Nl »

] b
" N4 —- A

40- S

20 — - JR

550 600 650 700 750
¥ K(nm)
B1 kiE#

Fig.1 Spectrum curve
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Fig.2 Flow chart of multi-spectrum image segmentation
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Fig.1 Marrow cell image
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Fig.2 Segmentation sketch map for marrow cell multi-spectrum image by textual method
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Fig.3 Contrast of different segmentation method for metarubricyte
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Fig.4 Contrast of different segmentation method for lymphocyte and neutrophilic segmented granulocyte



