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Abstract: The detection of filling quality for pharmaceutical is an important element in pharmaceutical process, which
guarantees the medication security. According to the detection demand of visible foreign substances for glass bottle medical
infusion, a high-speed automated foreign substance detection system based on the machine vision consisting of multi-types
image acquisition devices is developed. Firstly, a high-speed high reliability preprocessing method for medical infusion
images is proposed to eliminate the disturbance caused by mechanical vibration and tracking. Then, an improved fuzzy
cellular neural network (IFCNN) is developed for image segmentation to effectively solve the problem of edge detection,
which reveals the mechanism of foreign substances, particles as well as liquid bubbles, comprehensively analyzes the mor-
phological boundary of the target operating characteristics, and obtains various characteristics and the dynamic change
information in image sequences. Finally, the classification approaches of support-vector-machine (SVM) and AdaBoost-
ing, based on image sequences target characteristics, is employed to recognize multiple tiny insoluble foreign substances.
Experimental results indicate that the developed approach is efficient and increases the recognition rate, which is of great
significance to the development of engineering equipment.
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Fig. 1 Mechanical system structure for 250 ml medical

infusion foreign substance inspector
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Fig 4 Flow chart of image processing algorithm for detecting solution substance
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Dy(i) exp(—asyihe(;))

Dy (i) = Z =
Dt(z) % e_atv ht(xl) = Y,
Zt eatu ht(xl) 3& Yi,
i=1,2,---, N,
Hr

7 = Z Dy (i) exp(—aryihe(z;))

AL LAY D) = 1
i=1
4) PEIEEA, H it e BB
T
H(z) =sgn(hs(z)), H h¢(z) = t; athy(x).

X5 E JE B B AS R 23 SR A% R, i o
REFFRVNGRIIFEA I L AW H 417 R KT, =
Yoy AN A BR . EFY.BEE R
WA, YR 524 B il 0 R R AR~
K/ R (T B, AWz )2 75 o mT L
S, B AR A T % AT LIARARE I R ALK 24
BT TEAR IR .

R T IR AR SO R 3 SR ERE IR R,
ARG Z MBI EHATIX. X3 o-AdaBoost
RBFSVM] 7% ¢ 5 [& % o-AdaBoost RBFSVM(F
5E Z#0 o 1) RBFSVM 1E 24 AdaBoost 1] 55 73 28
2%). RBFSVM. AdaBoostH 1 gEHEAT bR, BUEAR
K BT 4100, [E Eo-AdaBoost RBFSVMHo = 5,
EISHC = 10.

L

|

RIBIGE R UL, 72085 B 7 TH A o — AdaBoo-
st RBFSVM 5 Tl B B AL T HiAth 7732, [R] i I Zxit
V)t R0 FHAth Sy e AT, R 2RI AT e D33 P Wl
SERFAE LRI TR K.

%1 REHSRBHHEREILER

Table 1 The performance comparison of different

classifiers
PaE Wk %K (0,0) ES
Tk W /s AEER R
AdaBoosting 082 83.15% — X%

SVM 1.24
[ € o-AdaBoost  1.57
25 o-AdaBoost 1.63

84.38% (0.5,10) —Xf%
88.75% (0.5,10) —Xt%
9290% — «—XW%

4 SE% 5K EE 29T (Experiments and accuracy
analysis)

HRHE20054F hiw € 7 [ 24 ) —FB B s IXHA X
i rh “A] R AR B OCHUE, E R
AR KT 50wm B AT WA AT A MR . A SR
FICPU Pentium4(2.8 GHz). P4 771 G T M. H i,
93 HE 20007 18 & MCCDE 4 1% B 4%, 16 mm
computar TMVEESk, miGURTRAL = i JECHE R EH, A
PLEE N R G SEYn B9 7. 78 &R Ge P B el
FErp, 8 [ bR 8 AR 7 ¥ (Knapp-Kushner) Xf 4
T2 R AR R RN EIE A S TR
UE, &7 Rl A=A, AR R
SRR, 57 S A i PR B B SR () i e
FBOTH.

B9 ARBALSEA LA A

Fig 9 Medical infusion foreign substance inspector
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wohE w5 N M

31 %

AT BAE RGAT NS BE, B A SCIF R RGN
PR N TR DRSS b, BUE 525 T 2B PR
250 mIZE I REE 10% H Z5HEA10. 9% FAL B 258 A Ml
RN 5, SRl 24 i B AN HE VR, BEANHE R 50056
BEAS, EZAEARIN LLOOOOIH/h ARG IS B, A ARl
MR SE A WU, 3R R 5 PR IR A RN A 2,
HE5 N TAMBEATR T, k2R,

SEPIRIIN R R R R Z T an T K2R 7

PUFAERI R, KR H T

O e RE A S B I SR 45 RAETE
Sy B G B HBRENL T, XL TR LA
SR TN A5 R

2 FERN P F B R, AP0ER BE AR e e 15
FPEI B AP IR 8 A AR, I3 BHE P31 B ks
ACSRHRAY, HAREFAL 7 & P ) Avea, SF4RFAE DL AC K
R, GRS, ARSI LR 3 PR,

& 2 AXHR A GG AT R EATIE

Table 2 Comparison of performance accuracy of artificial detection and automatic detection system

. e MU RSE N A
HSRIE R EREI%  WREI%  TREI% %
10% 20110621 2.6 0.4 3.0 1.0
%y 20110622 22 0.2 2.8 0.6
W 20110623 42 0.4 5.2 0.6
Cipil 20110624 1.6 0 2.4 0.8
0.9% 20100410 1.0 0.6 1.0 0.8
S 20100411 1.8 0.2 2.6 1.4
bR 20100412 1.4 0 1.8 0.4
Cipl 20100413 2.0 0.4 1.6 0.6

A3 TR R RA AW SR

Table 3 Comparison of difference type foreign substances detection

7Y BEFY
i) HEReTatR Y
EE /MBI BE B
10/ %% PR/ % 05 0.3 0.8 1.1
PSS TR/ % 0 0.2 0.3 0.5
0.9/% FMHH  FEEK/% 04 0.1 0.2 0.8
WIRERT TR % 0 0 0.1 0.2

5 %5 (Conclusion)

AR ST X B 2 KB 24 it PRI LS sl e A
HI%E RBETE T — BRI R S, ARG X ER
25 QA 2 L2 Sk FE AT BRI, H 3R
BRI, X P Be 257 i B A S 4 H Bh Ay
WA —E TR, RGOSR 2T HM 40
E WL 1) 53 B 757 . AdaBoost-SVM A B 1453
KTk, B RA: 1) R T B 40 e 2
LK FITHEFR MM T BG A BARERRKRE
S AifE BAVE R B AR SR B, SIS A&
PRILLF, [R5 R IR T3 VA TC A o A I A H )
R, A 45 52 0 o ) P AR e S 4 3t B0 1 Sk 5
2) IR 45 B & iz 30 B s 14 4, R F AdaBoost-
SVME§52KT71%, 3o &1 Ja P G A 732

T, TR T 2P SRR S AR A Y
HER R, AT R T AR SR U R AT R
PE, FRAR T 25 SR A R AR A R S DA EHORSE
fit, WIS AR LA N, TR A, A
SCHFFURI T kT B — Ak, WX o RT3
FEAE—E IR A, 73 EIEIE N S BREBOERE R K
BIRG, MRS, HeAh, 3R e SE AR
R TP E A
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