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ABSTRACT

For the medical examination unit, the artificial.blood smear examination is an
important test for abolition, hot the-process Is Indeed.a. time-consuming examination
process. In addition to making blood -smear-on.their own-merits, but also have to take
into account the different medical laboratory personnel due to fatigue or different
standards then have differenteresults. Therefore;to digital image analysis technology ,
assisting in this work, will be able'to reduce human.consumption, making microscopic
examination of blood smears more efficient:

The object of study in this paper as having normal blood smear noise, noise
mainly from the production of bad blood smears, for example, thin smear, thick smear,
stain unevenly, and cell rupture, among other factors, blood smears in the same
individual images which may be because of these reasons and in the subsequent
analysis produced inconsistent results, therefore, were necessary for the processing of
such noise, this way in order to have convincing results basis.

There are three contributions of this paper, first, through the binarization and
region growing method, able to rule out noise as defined above, and then find out in
this paper to find the white blood cell nucleus area; second, find the white blood cells
in the nucleus zone, more satellites will be able to complete the positioning of white
blood cell imaging, to facilitate subsequent analysis; Third, the use of distance
transform (distance transform) and moving average algorithm (mean shift), you can
find leaf characteristics of white blood cell nuclei, with the characteristic shape and
texture features will be able to make more accurate judgments.
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@ & #riR & $-3) (Gaussian mixture model)> B £_§ #74 # chut ¥ § HGMM>
B d BRI B RS AR TR T R A

FAR AT FABF HAR S L RN EA TV RRE TR

S BB R ET AR R A ST SR H 2 B A R
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Mo UE 3 A FEP RS E AP - BRI D R ¥ - B R
TR RO W A E 2 Bl #’g&;‘fﬁaﬁi%m’??lﬁ@—
HAF %\aﬁ BRETASFTolp s BiBAEE R FeoPrs T OUE LR T ET
S B (T 5 7 BAF R P ? b M ehik g o

AR P BEOR AN A B R Kf LB VAR A ESRURI R = N
Ao #dpie i I X G L Skl A R ) & Y RS R Y
PUEE G RL SR OTE ASHLS XA BINS > XA EFE AT R A LG ET

~ 3=
e A e

231 BEAF

BAA TS A BT o G VIR 1 RS F KL Dk
CHER R E X W E X B A By L Ao R AT PF UER
X~N(uo?) » Bi#F 2R mBcs (28): X327 kb dic@l| ™ 22 2 g &f

At B E AT

P TN e S Rl ol PRE el B TN S EY

ihll

TR ARR 0 T d B 27 g SE BATERSI R E o

p(X) =e"[~(x— 1)? 1262/ o2 (2.13)

Gaugsian distribution

Probability distribuion

B 27 =7 kg 274
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B RGO T

=

AR SHHT T IHERE T B 28 5 il
2. TiaE §_ v R #Hc (statistical mode) 4 % ¢ i+ #ik (median)
3. i R T 68.26%:hd A AT IOE L - BIRE L B FR
4. 95.44%:1 ff BT 5 2 45 BARE L 20 df B

5. 99.72% 5 ff T H5iE 2 = B L 30 g FIR

68 26%

Tre
‘._

l« % 72% -»

232 BIREHD

LR Eicdy X :{Xl,Xz,-..,XN}r‘ BH AR X B FERE A F s R
R e
P(x; |®)=kZ::7Z'k P, (% 16,) (2.14)
A0 g AR Gl BAF B A B S A S (prior possibility)
7 0=(0,0,000  MALE @R E S0 D3HS B O =(o00) LR AA
Fengd o 4 AW E BRI AL
R RV ORE B n sl = S S R Pt & S
W%&{ﬁ%’E{%%%ﬁ%%ﬁ%m;%iﬁﬁﬁﬁﬁg&&&k“%%i
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http://zh.wikipedia.org/wiki/%E6%A8%99%E6%BA%96%E5%B7%AE

9

ﬁ;tﬁ‘lﬁ;tfgtj:‘» (S _,E-)]J‘ L& B~ R w3

NM@=HH&WPUMMX) (2.15)

i=1
®" =argmax( Like(® | X)) (2.16)
Hrigrmiata g RRIG)NagExEF 2 - 2 HHEPE > Fi L

\“‘b

Y «i‘r,{ﬁv}’fi—

B ik eanak £ 4 i‘%{] TE FKBAASTRA ST IRE X
Bx BRI B O, 0 WEHQIS)NE R EE P FD] 5 BT AAR
AN T TEH - B2 RBACRERPET AR DT ERE R
(expectation maximization algorithm)ﬁf‘u—f"c B ¥ PR A B Rkt L end R
LR
BAYYEFE2E - Y T 2 G ¢ REECA A G Slicang 12
o 3tens E[14] > @ g o0 R BB Vg ed BRI 0 % - AT ST ERIE
Fe ok e U N 43R g e 0 BRI YR G TR R g 0 ¥ - R AT
B HBIIAR S BER E JRE E AR FlE 3R ’me@:.grwﬁ LR
BBt T A R4 BRI BIR R A P A p et e S i il B T R
LSRR EEE (R RS 2 SRR < S UL RS £ S/ SR
ﬁﬁﬁﬁﬂ&%Yi@’i£Z=UN}é%§$%’Mﬁﬂ$%X%{]
% 2¥Ayp 0 B WG ATHE O R S B(2.15)8 0 AR T2 % 2RI RS
fic @ T 2fdpani Aol o
L©O[Z)=L®]| X,Y)=P(X,Y |©) (2.17)

FAXOR G AL (217)5 e B g REY S p R E Do R
Ry

TR BN R S T UG Ao AL B R B e & Rz
B B BT S R Bl F EAr A - B RS Bt ,T* »

L3RS N E AN EFE PR AEE N T AR I EFE 2
BAWYEREZEES BAMBIFEE  REDEE P F F -

9 2 5 3-8 ¥ (@ (expectation) > % = i F% 5 A+ i (maximization > 1% i &
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Q(©,0) =EllogP(X,Y |®)| X,6'] (2.18)
B < it 28 (M-Step)

O =argmax Q(6,0") (2.19)
AAHBE LR R MBS REF ML B ML F SRR Y B

el
bR EHAY 5 IR S iﬁ{;ﬁ;{ﬁ;ﬁj@;ﬁﬁﬂ £ = & ¥t

F.

Tl 15 % e it e 1 R AR 4] 0 e P LA B R R R R

S A REN S EIRE 2 KRR BT s 25

= > pk| %, 0 (220)
Az (2.21)
N
utt = ix p(k| X (2.22)
t+1 Z p(k | X, ’® )(X t+1)(X t+l) (223)
;,Fl_‘ ¢ > p(kl)(.y@ )_ ”kpk(x |® )

Zﬁ}pj(xi |©Y)
=L

24 K Pp 4 3 B

A
=
:\t
ﬁ‘w

5B (gray level co-occurrence matrix) » ¥ 12 BB A PR s
Boo PURBEL GRS ES TR Fneg A F R 7 g Bk

Fee4Et ke f- LR
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PE A R AL T

WHE R B RFEA A B R 2 g

LR R R S S

(b)
F29 itk d Bk R (@5 BRI ()3 @zagi -
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RAREAEE T B R R B RGEY S B R 2 A PE AT st
2fs @ 18 A Al 5 NxN v @ - Bh(xy) & §E4 (dx,dy) 57 7 - 2
(X+dx, y+dy) ihRefg 4 B 5 9,8 g, » 3385 (0,,0,) 5 (XYy) d & FHE
AIFREE B B 205 Mt E - fE(g,,0,) DR P B B0 1 (g,,0,) B
A o #ek Bose AP H PR AREE (0,,0,) 1 5 0 FI i E R AR Gen g
AL Rl A ) A LxL o BT ORE I RSB BaeL v

f* &2 (normalization) » (5 1B &t AEILZ (6 0 3 fk 2 ATF b PBFE 4 s o

4~ ‘—\ﬁ, ?E

L TR S AR (0,,0,) 0 BB ATESFRAE S LT L AR X
4 prE o
B R R AR N AR o FRT 7 R 43 1 LR 0 FIIT R eR R
R TR SRR $ Bk e TR RE I8 R S AR o

TERATE £ 2B & (00,0,) B F B p(0,,0,) @ Flet 7 10 d A fg &

4 & 0 - R aE

E :Z(p(i, J))2 (2.24)
i.j
GRERBGAA T B AR R F AL A A B AT R Y A
HASFiTapriz o 4 BINT v A G A YL b, F)pL IR R
PR REAOPE % 40 B AR RILA 1 S R PE A R RS
2. ¥t A& (contrast) :
Con=) (i—j)*p(, i) (2.25)
i
PERF BT RINE SR T RIS R AR T
DEECITY S RS AT i SRRV e T
3. 4p B A (correlation) :

(= w)(J = #5)p(, J)
D
i i0 ] (2.26)

19



AR R E Y KRR A 4 d cha

g

TN X 5|3 5 b g (AR

—

2

ke

BETEBRABUES S e BB Fu U ARE o PR RARE o

bl

4. I F 1 (homogeneity) :

pC. 1) 2.27
Z1+||—J| (227)

Pp 7 RIEAEINFLNRRE > HE R GREST B RBFALIEN PR
Tls-g 8 » Bifhinsg o
5. % (entropy) :
Et =->p(i, j)xlog, (p(i, )) (2.28)
i
T);%\'ﬂ’ ;?;,fg\ti ""T—F«"ﬁ Eﬁf;,ai"_# FLU g\ﬂ q‘ﬂﬂm j;jg %i)i‘ﬁf,g@_fi

R EAELY g Ak R R 0 £ 4 B Bk

T 3aig 4% % % & 2 (mean shift algorithm) iz & #£ 4 8 % .4 Fukunag %

I
o
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—
D
=
D
-
—
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e
4
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S P T i B TR A b g e - B
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T AR > RSP I L ATeARN B MR 0 BB N - TER A S

KRB B4 1995 & Cheng 51 » 1 & HPEA[7] » € (87 b chB 4R BEEY

o As BT RS F TR B S BRI T LI B HR i BRI
B E > i p %ﬂﬁima;a; ?Kﬁgé’rm}@% o

TEeEAeFE 2 - Bt %%ﬁﬁ&ﬁéﬂ%?%%iii%ﬁ&ﬁ&g
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AR - PRRE TR L LRAT I S E o TR

BITBEHEFREE e R

f00 =5 Y K (2.29)
K(x) =c, ok (X]) (2.30)

FNBEFABYX =120 AHWRY A c  EBRRN Fd P L

5

SN
i

K230 e A~ £ 10 £ 0 3B A(2.30)1 2 AL L m 5 h o T ou T
b A e ] £(2.29) -

Vf()—

2.31
2C, 4 (2.31)

= nhd;—Z I:;g(

X=X

h

ﬁ

£ g(s)=—K(s) > # - F LW GH)=0, ¥ ) HEx PR R TR A K= AR

J

B

\!

|l

=

ix.g( st
m, (x) = = —X (2.32)

n

WA EES 2 AR HRY G AR n BT KD TOER & AR

. S&Em )8 RSHEE E

LM

2. BEFEEART X =x"+m,(X)
3. FAFL{r 243 B FIs fTaciE 2 5 0k > b4 1 V(x)=0

B 210 2 Toepb w827 2 B -
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BPFRG F 2 H A B ) P L Rl T o A Bl T o & kF
47 o
-~ EMERDTRAAE F: TR OEE R R b F AR T L
TR AR EZP AT A g T g B ALY BN AR TR
%ﬂ%ﬁ&’ﬁgﬁﬂﬁﬁ&m? FWE S LM AT T AT R
BAMBPERE  RAFLH B 2R EARDTRERIIS AR -

P kphteE TS TPk ST a o TOLRK AR TRD A

Fpt A e RSB AE > T LS B R AL

min :%||vv||2 +CY 4 (2.33)

subject to:y.[(wx;,)+b]>1=¢& i=1~1§20 (2.34)

2GR R RN A s B R H 8 C I
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