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Abstract

Recently, there have been many researches to automate processing and analysing image data in
medical field, due to the advance of image processing techniques, the fast communication network
and high performance hardware. In this paper, we design and implement the system based on the
multi-layer neural network model to be able to analyze, differentiate and count blood cells in the
peripheral blood image. To do these, we segment red and white-blood cell in blood image acquired
from microscope with CCD(Charge-coupled device) camera and then apply the various feature
extraction algorithms to classify them. In addition to, we reduce multi-variate feature number using
PCA(Principal Component Analysis) to construct more efficient classifier. So, in this paper, we are
sure that the proposed system can be applied to a pathological guided system.
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Fig. 1. Morphology of Red Blood Cells.
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Fig. 3. Labeled Cells.

o
23

ol 3 AEAS ReEle 2ol
EF o Agorh E =ReAE
Aol sl ) AFAE FelEliri
A Al YT 22 WE@gr) Eeof
H]’ﬂf’é} anisotropic diffusion A& E3l o
AT okgR] ellAulel Ag-E AAdFE
Fajatede}”, %ol watershed %32]E2

]_0;1 Kﬂ_’lﬂﬂﬂlol A3 Tﬁgsl_(ﬁq_[lo][m. - 7&%
] 42] T WA ™ol vielglch ] watershed
=5 pasle W & RejE g vt vy
Fofl e gl #edE e dAe
s5)ojo} Fhe) = WA DA C-means
olg3tel 3 WA whAelA e
3} AzA REER Lppe] EEgich
Al Snaked o]&slo] s} AlEAe)

7o) 45
M Fana s

22
U

(s
=

A

H
o

4




1999% 12H EFI84H

o

S Fo} HEAow WYl a3 Az
ARl E AR e oA

T7h A3k AEAR prelal A

e

SEPRELESEERE R
Fig. 4. Segmentation of White Blood.

2. 54 %‘%{Featme Extraction)

Axer} Bt F ohg DAexle A2 B

2 JREE gl8] Zzhel #pAlEEel ok 5AS
231 ek A7) A9 A WA AlelA oF
ez} Akt 2o R Hert ok “““‘”‘é:ﬁ T
A YR, ZAREE, §7 FEFEE ¢ SR A
Alsta, o o) APTES thE shie) pHE PR
th F s QA ol F 4¥-re] B ovEet
opz} upRe] fEA BAS FE3 vk A¥T
Axze) 375 el 718 ¥d vlsAs A &
H(rotation invariant), ©]%
gul/S Al B (scaling invariant) A& 3 R4
PESH UNL  (Uni-

HE¥(translation invariant),

= UNLFelol wie AHaae
versidade Nova de Lisboa) Felo) w2 el A
“2{Pourier descriptor)2] #3 7HA= "J’J_E]-’Evi
AN RE] ERS 23] Yaf 2A F MR A

- O
=» @

a8 5. dFAEY EARE 9
Fig. 5. Feature Extraction Process of Blood Cell.

=
Bt

(939)

£36% Chw %128 93

b=

R UNL Felol 548 #3171 918 Al
=¥ A Axe) AAML FEhn 64xed AR
sAldR)E g F zbzhel] s W 767He] UNL

Zloll EAL FE3c 27 SellA] ool 34 A

Yol oAl ARM ohlel Wy x| PuriA
&k Agolc)

Wyl Agels vt %4 FE%welEsel
gy o % b wEsls SAES 350
w ARgsjleh 4715 SAEe 2 P
% 4 alth 71¥He) Be sle] 2], o] Pl
s} z7)e) W), st AT A BE W e A
AFAe] 2750] Agdch A Sge e o
23] BAE Ageke Aoleh dad $AS AY 2
TRlEe AP ne AT AAEe] ged B
ol dax S 2357] Ae B4 A

ZO

E Gabor decompositionel] 7|4k Y]
et A A

A5

Ex).e &o) okl ek EAlS- S 2‘;%6}

¢

o, mepg 71—@}1“ wpge ale] 984, o4, A
G, B84, Felol sl T2lw, (16104 Ak
BUEE 48 4 Stk o) T 2iEo 42 E
o AAEY BAEE FE] 079l SAdel
& 4k

B AollMe H wol AME T Al%
of oisl] &k A3e} “—‘165?-
F22 Aeksicl Al7dur vl
A AR Sl 3]
del9] sEs &9 H°ﬂ Bl EA
AR BAdell fJsl 715Fe] shidl BRE Ad
of =g e of - EH 3 dEH 5
3} glto g FZuke] AR FARA| T AP sy
H-g ol &atA ek B AFeld 75 oF A
Ay} 2F BHS 8 2365} 2ol
Ly ﬂ’é“‘ﬂ’l °4§El°% 211 Z¥ze] A7)

=

o

1_.—|

e A% 9

N
=

LJ—{n
2,

[e]

E:

22 20
Hef glct %".—A_b-al*ﬁ‘—ﬁi% 2| 8
At shrdelEs Asldet . e fed
bwelEe dukshsl deltAo R o gt A
o3 AA/FHE 23 ®lck

A

o3

b
> 2

Al

=0
w2

Z

s
gy

I

his

3}

=
2

i



94 QAR &

33 GTAEEF

W new) ;= Wold) ;+ @ 8 ja, (n

714, 6 ,=all~ape,
=t~ a{(EFRF ARAL =)
o= BWis (&% A2 ofled)
Winew); - AFAZ 9} jrlele] $4%
A7)
Wold),; © AAAZE i 9} j Alo]2] $4=)7]
o] A=A
a : TEE, o, AHAE o] de)

a;  ARAE 19 847,
a; Al 7§ AIE H 243,

A kol] =] A7

AR 7F 2959 A5 $1% A

AXE ko] det
e nge) A g Bk el A 5
£ AAsb) S8 ole] wel Age Sestel AR
el

W Sel e 2 AT B
A SAIEISE £ 15 2
] AT EF A B A A A

skl 15¥Re BTAEE Fol fd 2ol
vt A, 34, M 7 AETE RS AR
Egaje] Qe kg WAL o1 4¥Fe 2
78 $RAEL Sk o 9 FEALE W
Aol FH-AQ FaHe) AR YRS mulEdy
g S A 2 Al 97 4
ANE WlodE vepar olde] A FEAE
Wy olderye} s A} F2of &) 34715

2z Ao vl g Wiold) v 4 Wyold)= Wi old)
~ Wiolder)®} o] D) o)A muledE F713
o) W YA S ST 2

she 9l9] AL ches

Wnew) ;= Wold) s+ a & a;+ B 4 W;(old)

Al

(940)

e 44 2 74 ER& 7+

3714, B maiRle] =7)E Alefsly] 917 Aberelct.

Toput

M-newrons

. Neural Networkl
a8 6. AYTAE ERE 90 AT 72
Fig. 6. Architecture of Neural Network for Red-

Blood cell Classificaion.

otell F1eA] Neural Networkl e AT £5F-2] A
A Aol A48 Aol Newal Network2+

= W o4 283, Neural Network3-2- #1& glA]
< 98l HeY Ao HBF QN A8 A
el e GAn) ey A s ARl
B 1. A7%e] sletvle
Table 1. Parameters of Neural Network.
3 Q
o e, | U ed leuzlaus ea
TS g0 | e |38 [mudieEs) |
AN S o L I I R
Neural
Network1 0.1 [0.5] 76 2 | 125 ] 12 |09
Neural
Network? 0.1 [0.5] 76 1 120 4 0.9
Neural £
Network3 0.1 (0.5 60 1 80 5 0.9

V. £Zn}

Aol ALgR Yeledare aele] slabge oA
gt 200m2] Fol Sl cis) Wright J 4T Zele]
ceie H5sigich {7 758 2T 4 doly
ulad HeT APAEe) WEe] ARRe ¥iE
ALl 15559 TSR dole] 5 ®eeb )
T, ok AlEel Bis) Adaos 5’1‘“/] A E,
w2t A, AREA, Ak ol drAdlie A
2 ddskate] A A B o gl7] wiitel
s o] FdlolelE S Xal dF Helele
z735tellA] dAst wzte] Hejds Al

L'6

-
e
zdgs



19994 12 BT L8EHGE

k23 2. 34 dlo|Ele] 4
Table 2. Number of Training Data.
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