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Blood leak detector based on color sensor in blood purification equipment
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Abstract: Objective To develop a new blood leak detector for preventing the risk of blood leakage in blood purification
equipment. And the new blood leak detector can overcome shortcomings of simple blood leak detector that color can not be
distinguished and easy to be distinguished wrongly, and conquer the complex structure of the general color-perceptible blood
leak detector. Methods The blood leak detector system was composed of the following 3 parts: a white light-emitting diode
producing light source with stable lightness, a color sensor TCS3200 detecting light, and a MCU applied to control, converse
judge, alarm, communicate and construct a system of blood leak detector. The measured RGB signals were converted to HSL
signals to determine the parameters for blood leak judgment, and to analyze the conditions and methods for obtaining the
threshold. Results The luminance signal had an obvious resolution of the change of blood leak concentration of 0.1 %o

Saturation and chrominance signals could distinguish the change of red near the critical blood leak concentration of 0.5 %o

Brightness could be used as the basis of blood leak judgment, and chrominance could be used as the reference to prevent

misjudgment. Conclusion This blood leak detector, with high sensitivity, safety and reliability, simple hardware structure
convenient debugging and strong anti-interference ability, can prevent misjudgment of the transmittance change in the loop not
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caused by blood leak, and it is adaptive to brightness variation caused by device aging, surface fouling, the change of light
conversion, mean filter, luminescence self-detection and two-way communication etc

transmittance of dialysis tubing and so on. This detector also has intelligent function of frequency detection, numerical
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Fig.1 Structure profile of the blood leak detector
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Fig.2 Circuit diagram of the blood leak detector
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Tab.1 The experiment data of blood leak detection

Blood concentration(%0)  FukHz) — FukHz) — FukHz) — R(1255)  G(1255)  B(1255)  H() S(%) L%)
00 34726 37113 42095 25500 25500  255.00 0.00 0.00 100.00
03 30473 30896 36950 22390 21250 22399 29957 1562 85.58
04 20803 29640 35057 21899 21796 21796 30406  17.35 8291
05 291.04 28446 34701 21372 19545 21021 31153 1812 80.23
06 28767 27702 34L62 21137 19054 20708 31235 1927 78.80
07 28262 26599 32980 20753 18276 19984 31863 2069 76.53
1.0 27104 24574 31107 19922 169.02 18856 32117 2130 72.20
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Fig.4 Chroma-blood concentration trend curve

S(%)
25
20
15

10
sl

o

0 0.2 0.4 0.6 0.8 1

Blood concentration( %o)

B 5 {aFnE- iR EE T L

Fig.5 Saturation—blood concentration trend curve

WAL o L5 e - B L 3 0981, L7 300°
BN FEUNORLL 5 31 FL SRR 2

0 0.2 0.4 0.6 0.8 1
Blood concentration(%o)

6 SE-MREEE %

Fig.6 Brightness—blood concentration trend curve

WL AR 5 1 LBk N , F VS R T
/N o BATTXT T 0.1%0 A8 v A8 A AR AT B 8 1) 53 9
Ho WA AEAIE HA S IR REHE MR 22,
PR, P RESEAE S BC T B A MR B R 25 18 . FR T I o
AR, R 7 sk g, SEBREC A H RN TR L
R, X AR RO B v BEAS B T 9 iR 253 K.
PL UL B H RN 2% AR E b, N
I, BT BRI G AT ISR AT LATE ARSI 25 A5 80 o
3.2 imiBEHETTEE R

FHAS T) 8 B IAE Xoeo T840 LED , LAAH 5] () 40 v 7K A
rnVE P BE T, X 0.5 %o lfs 55t T L ve B AR ot BB )
T L L, 25 5K (W22 RGBH) W3R 2,

CHINESE JOURNAL OF MEDICAL PHYSICS, Vol.32, No.3, May. 2015

are



b

R, 45, — AT €0 PR e ) AL 904 P L U LA T -331-

2 RMBEBEMNREELRER
Tab.2 Experiment results of stability of threshold

LomA)  FuukHz)  Fou(kHz) Fau(kHz)  FukHz)  FokHz)  Fu(kHz) H(®) S(%) L(%)
12.00 288.90 305.50 349.59 241.84 234.16 289.74 310.46 18.03 80.17
14.00 328.72 349.52 397.14 274.93 267.69 329.81 309.77 18.07 80.10
16.00 371.45 400.50 450.28 310.55 309.32 376.72 309.93 17.36 80.38
18.00 407.03 440.52 493.66 342.25 337.93 413.83 308.38 18.32 80.40
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