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Online Detection System for Blood Card Filling Quality Based on Image

CHEN Xi, CHAI Chen-chen, HU Ya-qiao, LIU Kai-long, ZHANG Xu
(Hebei University of Technology, Tianjin 300130, China)

ABSTRACT: The work aims to measure the solid-liquid height of blood card after filling and check whether bubbles ex-
ist in the liquid filled. Six independent micro pipes were obtained by rotation correction, initial cutting and positioning
segmentation of blood card images captured by cameras. The horizontal edge position between solid-liquid mixed phase
and liquid phase was extracted in the method of Sobel horizontal edge detection. Then, the corresponding height was cal-
culated. Meanwhile, the way of detecting bubbles based on SVM was put forward. The HOG characteristics of the bubble
were extracted, and the RBF kernel function was selected to train the detection model and establish the classification
model. The best model parameters were obtained by the way of cross validation. Compared with manual measurement
results, the error of solid-liquid mixed phase height was less than +0.1 mm, the error of liquid phase height was less than
+0.2 mm, and the detection accuracy of bubbles was more than 97%. The need for real-time detection could be met in ef-
ficiency. The total time of height measurement and bubble detection was lower than 1.5 s, which met the real-time re-
quirements. The detection system designed can solve online detection problems of blood card filling quality effectively.
KEY WORDS: blood card; image processing; Sobel edge detection, SVM; HOG characteristics; cross validation
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Fig.1 The system structure
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Fig.2 Preprocessing flow chart

r“‘w = rm__..—___.—.r ﬁ

a Fpaba

d #Hs

b TFE DY

¢ KPR

1111

e FHHY

K3 sk

Fig.3 Preprocessing process



$39% H£3W

PRIGESE . Fk T PRG54 208 o B A e kil R 452 - 159 -

3 BERN

3.1 BB

S WAL B 6 B R BEAR I WL IE] 4a, 7
RGN F) o W T G A R, 2 Y i SR T Bk 2
Roberts, Sobel, Prewitt, Laplacian, Log Canny %,
XEEEA [ O AR FRN 4L, Hor Sobel 7E7K
S5 1) R 5 ) BRSSP, R p Jr 1)
[ Sobel 51X BAANE B I HE I HEAT 7K 07 1) i 2 A
I, Sobel 4k HJ AYRCR ILIET 4b.

i Otsu BB 7 XS 3 G Al J 1 kA7 —
EALH, 52K 4c, WTRIEH, HEREG D
EBORIRAL | R ER A BE T 2 —LeOp R 2R i, {HAS
AL ERR A MR I 2, O T HRERARRAL, X
FRBET A 2 e S I Ty 2 e L e e R AR R
ARG R AR, R T A 15 3 AR I /N TR
WAL S EFRAE BEA AR R, BT BT TR R
TR S B T 30, SRR AT 10 1,
B BRI e e 5 LA ) — i e R s R )
Jits, H TR AR AR BE i £ 1 A PEIAR BT, WA
TR A e A PR AR B, B LA B T B
(14 1 S g i 77 3, 2y BB O T IRMR y Bl
AR R JT I, DU R 2 e e e e P R 0 T e

Ja ¥ R BB E R, SR LA 4d.
I

a b d
Fig.4 Level detection of liquid phase
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Tab.1 Height measurement data of blood card mm

N M P E, M, P, E,
1-1 860 858 —0.02 10.86 10.68 —0.18
12 844 851 007 1050 10.67 0.17
1-3 852 853 0.0l 1048 10.64  0.11
1-4 856 862 006 1040 1051  0.11
1-5 848 839 —0.09 10.18 1028  0.10
1-6 860 853 —0.07 1064 10.81 0.17
2-1 914 911 -0.03 1092 10.84 —0.08
22 885 891 0.06 1054 1059  0.05
2-3 898 9.05 0.07 1076 10.90  0.14
2-4 874 868 —0.06 1056 10.66  0.10
2-5 882 870 —0.12 1020 10.09 —0.11
26 899 886 —0.13 10.70 10.72  0.02
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Tab.2 Results of bubble detection

HeAY X Y S/% t/ms
AEMEEIE 1152 1125 97.66 6.104
TAMAER 1404 1392 99.15  6.089
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