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Abstract: As digital microfluidic biochip is widely applied in biochemical detection fields, it is required to test the biochips completely
and efficiently to guarantee the reliability of biochip. With the expansion of the size of biochip, the fault testing problem of digital
microfluidic biochip is getting more and more complex. Aiming at the catastrophic faults of biochip, a test path scheduling based on
combined genetic and colony algorithm is proposed to improve time efficiency of testing method. Firstly, the scheduling optimizes the
conversion process of fault testing model. Then, some global excellent test paths are generated by using the global property of genetic
algorithm, and the initial pheromone distribution of ant colony algorithm is formed according to these excellent test paths. Finally, the
optimal test paths are searched by using ant colony algorithm. This scheduling is suitable for off-line and on-line testing, and it can also
be used for rectangle and non-rectangular biochip. The experiment results show that this scheduling can improve the efficiency of the
conversion process of fault testing model. At the same time, this scheduling can improve the astringency and the time efficiency of testing
algorithm in the case of getting optimized testing paths.
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Fig.1 Schematic diagram of catastrophic fault test
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Fig.2 Capacitive detection circuit
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Fig.3 Transformation of undirected graph model for

a 6 x 6 microfluidic array

WA ERAV = (o0, 0,  BRESH
E ={e e, 50,0, m Fln 73R TG BRI AL, B,
T 0 e 20 A TR D502 b T A ) TR, 003X 7
IR A ] LR h

Tour = Vi€ €0 (1)



o 8 1] S TR T A WO A A B R Pt A ) -1185-
BB N — DT S B AR 73— oo TGk & G(V,E) o SRIa, XM Im & G(V,E) B4

PRI T, WO AT, 8 X H. = 1 FoRTER:
— B A L IR ot L e, | H, = 0 FoRTERT
[ L A M 2 it e, o B T S — 2 KA
(), Z& MR ) BRIt E AR A

min:z = 2 ZHi (2)
=1 i=1

LR B2 ik i) 20—k AR N

H =1 (3)

FELRINIA RN RS0 R, 7 1 S 19 3 Tl
B, Tl VO (] RS AR B A Y, an TRl 4 i
IR, xR B TT I AN BRI OB Vi 7]

v A syl
X " s
- Yk
4 X v |
X
s |

4 W 2 AL

Fig.4 Constraint rules of droplets
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Fig.5 Transformation of undirected graph model
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