0% 52 £ B 5§ B F I & Vol.9,No.2
2011 4F 4 A INFORMATION AND ELECTRONIC ENGINEERING Apr. ,2011

XEHRS: 1672-2892(2011)02-0215-05

EFAI®ER PCB B B S8 E2 M
WA, AR, TR
(BZETRRS M5 Jr6, Wit R 430033)

W OE. aHeERCPCBEMNNREESH T &, BEREEAR, FEHEEZEMK, <
LFEEEA, ZREEBRAIELEZALLGRURGEEL T RR., XERBXAAL AR N %
(AIEXNGEERAB RN AL E, THPCBEBEMKIELY ., ZFEUBE B ERE
By AREFREAGRRE, SAATIARAASAETRAEEGER AN & ERENMNAK
WELY ., EL R AL ERERAREDH T EESLEN: TS RGRBANEMNNRAKED
N @A IS S A b

KEIF: A EENR; EMNREKEDY; ATREZRS%; ER@EE

FmESZES: TN710; TP391 XEEERIZAD: A

Non-intrusive information fusion fault diagnosis of printed circuit board
based on artificial immune system

GUO Chao-you, OUYANG Guang-yao, LI Yan-fei
(College of Naval Architecture and Power, Naval University of Engineering, Wuhan Hubei 430033, China)

Abstract: The non-intrusive fault diagnosis of Printed Circuit Board(PCB) based on information fusion
is presented in this paper to improve the fault coverage of the non-intrusive fault diagnosis. The method
based on the Artificial Immune System(AIS) algorithm integrates a comprehensive information for PCB
taking the circuit branch current information and node voltage information as the data. The fault diagnosis
result of the pitch control board’s current-transfer-voltage circuit shows that better fault recognition result
has been achieved using the fused data compared with either individual data source.
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Fig.2 Diagram of current-to-voltage circuit
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Tablel Ippa of current to voltage circuit

data set data set
fault model the average supply the average supply fault model the average supply the average supply
current at Vgg/mA current at Vi/mA current at Vgg/mA current at V/mA
R1 short 0.999 1.0850 R1 open 2.356 1.097
R2 short 0.999 1.0850 R2 open 2.356 1.097
RS short 2317 1.097 0 RS open 12.229 1.095
R7 short 1.807 1.091 0 R7 open 1.045 1.098
R11 short 1.023 1.081 0 R11 open 0.985 1.012
R1=80 kQ 1.180 1.0820 R1=120 kQ 1.349 1.084
R2=80 kQ 1.180 1.082 0 R2=120 kQ 1.349 1.084
R5=200 kQ 1.456 1.0850 R5=300 kQ 1.146 1.082
R7=80 kQ 1.360 1.084 5 R7=120 kQ 1.183 1.082
R11=80 kQ 1.117 1.080 0 R11=120 kQ 1.438 1.086
P1 set=0 0.950 1.078 0 P3 set=0 1.389 1.085
P1 set=0.6 2.384 1.1030 P3 set=0.5 1.175 1.081
fault free 1.253 1.083 0
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Table2 Node voltage of current to voltage circuit

data set data set
fault model Vol V Vol V fault model Vo IV Vor IV
l;;=4 mA 1;,=12 mA 1;,=4 mA 1, =12 mA
R1 short -4.803 143150 R1 open —~14.764 —~14.744
R2 short -4.803 143150 R2 open -14.764 -14.744
RS short -14.773 -14.772 0 RS open -14.993 -14.993
R7 short ~12.301 -7.3104 R7 open 14.315 14315
R11 short 14.315 143150 RI11 open -14.770 -14.760
R1=80 kQ -9.228 1.8620 R1=120 kQ -10.235 ~1.158
R2=80 kQ -9.228 1.8620 R2=120 kQ -10.235 —-1.158
R5=200 kQ -10.763 -2.742 0 R5=300 kQ -8.761 3.263
R7=80 kQ -10.285 -1.3010 R7=120 kQ -9.278 1.703
R11=80 kQ -8.533 3.9450 R11=120 kQ -10.614 -2.294
P1 set=0 4.968 143150 P3 set=0 -14.993 0.445
P1 set=0.6 -14.993 -14.462 0 P3 set=0.5 -3.669 0.075
fault free -9.781 0.201 0
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Table3 Diagnosis results of current to voltage circuit

fault model diagnosis rate/(%) i fault model diagnosis rate/(%) .
node voltage Ippa fusion node voltage Ibpa fusion
R1 short 100 100 100 R1 open 100 100 100
R2 short 100 449 46.94 R2 open 100 100 100
RS short 0 51.02 53.06 RS open 100 100 100
R7 short 63.27 100 100 R7 open 100 48.98 46.94
R11 short 100 100 100 RI11 open 0 51.02 67.35
R1=80 kQ 48.98 100 100 R1=120 kQ 100 100 100
R2=80 kQ 59.18 48.98 46.94 R2=120 kQ 100 100 100
R5=200 kQ 0 38.78 53.06 R5=300 kQ 100 100 100
R7=80 kQ 51.02 100 100 R7=120 kQ 100 100 100
R11=80 kQ 22.45 100 100 R11=120 kQ 100 100 100
P1 set=0 100 38.78 57.14 P3 set=0 100 100 100
P1 set=0.6 0 57.14 53.06 P3 set=0.5 100 100 100
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