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Matlab Simulation of Red Blood Cells Recognition

Using Optics Wavelet Transform
WEN Yun, HUANG Xiao-jing
(School of Science, Jimei University, Xiamen 361021, China)

Abstract: In this paper, the optical image recognition technology was applied in biological targets detec-
tion, and the optical wavelet transform was used to recognize multiple red blood cells, which lead to improve
the system’s ability of recognition. In the joint-transform correlator, wavelet transform can be implemented by
wavelet filtering at the spectrum plane, and hence the optical wavelet joint-transform correlator can be built.
Compared with the classical joint-transform correlator, Matlab simulation results showed that, due to the in-
troduction of the wavelet transform, the correlation peak became sharper, the peak-to-noise ratio was signifi-
cantly enhanced and the half-width of the peak was greatly reduced. Moreover, in the multi-target recogni-
tion, different targets were easily distracted and identifed. The detection ability of this system was improved.
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Fig.1 The principle diagram of the joint transform correlator

BB AT IR B, 76 L, JEEm AR g(x,y) SSRGS, B g(x,y) BO(EHMAS L, %
(w,v) NZEEERALR, VL2n/(Af) RbREE, WIAESHE R E SRR Q(u,v) H:

Q(u,v) = exp(22mau/(Af))F(u,v) + Zexp -2m(-au-bw)/(Af) ]G (u,v), (2)
Hr, F G, 509008 f M g, BOMESL AR \Q(u v)\ PRNIRG AR D30, WOETH (u,v) FIAT
L1 B L ARG, | Q(u,0) |2 FE2 L, VBB ST, 76 L, FOJ5 S BN UL (£,m) 751
fx,y) 5 g(x,y) BIASERGR
TEAFRE T _F XI5 78 46 D A5 A T IR T DA PG s [RARAR B, INTIT S B MR I 1, 4k
M, RE RGP, ARSCR/NEIER, BNECRE R K
oo = h((x =c)/m,(y —d)/n)//mn, (3)
ol (e,d) WEBEIRTF 5 (m,n) HIGEIAT, MR g (x,y) H/NEERA

(@) = Uh ((x =) /m,(y = d)/n)q(x,y) dvdy/s/mn = Hh Sy gy dady, (4)

Hﬁ?j‘ﬁ%d\/ﬂi”ﬁﬁiéﬁp%ﬁﬁh@fﬁrﬂﬁ A4 c=0,d=0, XTfC (4) fEfEs s, 1%
W,.(Q) = Hm,n(u,v)(?(u,v), (5)

http : //xuebaobangong. jmu. edu. cn/zkb



- 158 - FRREM (HRBERRD %21 %

HA W, () B W, (q) fEe = 0,d = 0 BEIMEIESG B (u0) He = 0,d = 0 KGN
b (eoy) BRI EBRIOIENE. 2 (5) 201, BB qCe,y) HO/NEENERT LUZERE 1 ROUTRETT I3 b
AN ST, RN | 00 |2 o ANEEE BB /N B RO S B 77

1E Ly BOJE AR T RN HL T 1, ASRTEH R r(£,m) b

) = [ [H2(u0) 0 (uw)expli2m(£u + 7o) /(AN ] dudv, (6)

—® —®

¥l (2) RAS (6) h, BIRTTHEIZ2% sl f SR REL g H/INEAR B W(f) R W(g) Y AR DG
FEAHDCH, Hort W(f) B EARCH W(g,) W AMDE, ST 0T, JE 0 25, w(f) M
W(g,) BIEADC, BRI +1 0 — 1 L) SRR 2 HAREIR g, ZIAIEADS, 40 a o, b, IIHUH ST
SSE T TR AR LA, AT ARG 27 BRI B BR AR DG Sk 50 B AR B AL
PR, LRI W) MW (g) MEASS, EfTR—XEEE A, AXT xR, ks S5 A
Horp—Ti ARG, HALEEVE D HIM W) A W(g) J& AL AR EE AP 645

AR Mexican — hat /NJEREpR%L, T T LOKS 0 88T dE 7 /NI AR il 9 R 0 S, B BT I B
SRR R AR ST I R

H, (u,) = 4’ [ (mu)® + (n)* Jexp| = 2m[ (mu)” + ()]}, (7)

PEHUA IE P 4E R m,n, B ATAS ZIRE L A% /N B8 D% PR

2 {FHX®

TESEBREY G2 BRI Hh 8 O 4 1% 1 bR
51, U Matlab 07 50265 % R W6 0% 26150, 1L v
ﬁz @J %ﬁ E/‘J /J\/Ez{ff/ﬂi s ﬁ . ﬁjﬁﬁtg/ﬁ EF' ﬁmg/l\mlél élﬂ Input i?ﬁ:g\eiiﬁci alcﬂ:[isi{eav%eﬁgi matrix
MR EA TR0, a5 IE R B 22 5, ISR I
A PT BEAS 5 . Matlab (07 BLRFREIANIE 2 s, B ¢

T
Start

Sext FARBRBGIEAT IR BEUN , A B, 2ot hEsr AR A,
AR BB A AR TR | P4 Mexican — hat /MJE
UENE, B JadE TN AR RO G B A B AH O
th, EETE,

ASCHEAT T A MG R, K3 A KA 1,
ZHEUG O IE R MM, O T A M R
BIUG R . IER ML ¢ | BOR LA ¢, AN RDE LT
YiME g, , T AmAM, AL T, K4 2E50
L2 /NS I IR A AR A A A5 B 10 S 2 UG f 0
53N g, g, Mg, MR +1 HAHCEE, HIE4 7]
VIEH, E5aRNRGEHMELL AR S L0 40, 1F
WML g, X PIAHSCIE o, | gy XTI A AH S 16 AH
2RI, RV R HAIE AS S, X 1E 5 2T 40 i 1Y
28 DAV N =1

Mexican — hat /NJF JES; PRECANIE 5 Frs, Bl 6 AL
T /INEE U I I AR A S AR AR B A A N 1 + 1 G E A
Kl HIE 6 ITLIE N, S/NEIEIAIRE, 1EHR 4L
21 L[] PR A D DB B R, WA ARUZRAE | W SE B s/, £
HBRAH N B AH SIS BT T R L, S5 21 4 X 1 AR A

Two-dimensional discrete Fourier transform

v

UG AT

Calculate the joint transform power spectrum

v

Xt DA T /N E

The power spectrum by wavelet filtering

v

Y G AYAL U

Two-dimensional inverse discrete Fourier transform

L

ity A DG e

Output correlation peak

v

g
End

B 2 Matlab {fE 2R
Fig.2 The Matlab simulation flow chart
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Tab.1 Comparison of recognition effect with two methods for the input image 1

i [ 4 (M) e P N BB IR A A G 2
N Joint-transform correlator Wavelet joint-transform correlator
It
- I PNR ACR FWHM I PNR ACR FWHM
g 0.24 11.84 1.00 26 x23 0.25 304.30 1.00 7 x5
2 0.19 3.57 0.79 37 x40 0.08 163.43 0.33 9 x5
23 0.13 4.25 0.52 35 x37 0.07 100. 56 0.32 7 x5
x2 E%R2 892 MAERNSREE
Tab.2 Comparison of recognition effect with two methods for the input image 2
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1 PNR ACR FWHM 1 PNR ACR FWHM
2 0.23 3.10 1.00 19 x19 0.21 455.48 1.00 5 x5
2 0.18 2.60 0.74 22 x22 0.07 129.56 0.33 5x6
23 0.12 2.93 0.51 26 x27 0.05 145.63 0.26 5 x4
24 0.18 2.69 0.76 23 x22 0.09 298. 32 0. 46 4 x4
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