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Abstract

In view of the singleness and specificity of the traditional circuit board test system, in order to
meet the automatic test requirements of different circuit boards in a certain type of UUV electron-
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ic system, a general automatic test system of circuit board based on virtual instrument is designed.
This paper systematically introduces the hardware design and software design, focuses on the key
technologies such as universal detection interface design, equipment self diagnosis design, state
monitoring module design and signal processing algorithm design, and compares the test effi-
ciency of traditional manual test mode and automatic test mode. The test results show that the
circuit board automatic test system can realize the automatic test of different types of circuit
boards of a certain type of UUV. On the premise of ensuring the accuracy of the test results, the test
accuracy and efficiency of the circuit board are improved.
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Figure 1. Structure block diagram of automatic test system
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Figure 2. Software module composition
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Figure 3. Main control flow chart
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Figure 4. Detection flow chart of receiver circuit board
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Figure 5. Schematic diagram of universal detection interface
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Figure 6. Software structure diagram of self in-
spection module
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7. BREREREE MO EGORIZE
DOI: 10.12677/5€a.2022.112040 382 TR S N


https://doi.org/10.12677/sea.2022.112040

4.3. ST ERE T FSTI

BT R G LG s L LRI, 55 BPRSTTIEN Rk B, v 7 ik
N GRS T AR BEADIRES , FEER I AR TP I S AME B, ORI R AR, 75 A SE I
PFEM R A ) B L E SR, Al F R AR TAE IR . AR AR, A TR, SR T
ERL . RO mUKHRASE, BN AIE — ML A e Bk D fE . RS IR F 2 2
SRR S, A AR O R IR AT EMNARE R, AR IR Ig AT RS I A2 VR A0 L Ath o] i) ) 225K
IR A .

LabWindows/CVI 2t T WA 7E IR G AR F I AT AR I = bl 70 il 2 A2t (thread pool) #5720 €
i %% (asynchronous timer) . Z& 2t i FH T 7% ZEAN &SP AT BAEIG A R AT AT 55, 11 7ol e I as & T
[ 7 IV 8] 18] B A AT AR 25 [10] . AERES M4 i sl b, B H 1 4B R .

F R Hh{E ) CmtNewThreadPool (10, &Poolhandle)s&i ¥z —> 10 LRI, JFEBMEF
459 J5 {8 FH CmtDiscardThreadPool (Poolhandle) % HUREAFE M . AEMNAF AR AL T 5 MRFE, 20l
N RESIRAELRE . SIS TR 110 TS S RFELAE . & IG5 i 2 2oy, @i
BB AR 5 B AL R L&A A AL

TE T AAE A T an AU G EUIR A IR P 4R

if ((CmtScheduleThreadPoolFunction (Poolhandle, MonitorThreadFunction, & Threadindex, & Thread-
Funcld)) < 0)// GRS I = 26 F2

{......; MessagePopup("4iz", "= L FEIAA 1L ™), sFlg =0; return 0;}
...... I FAt # A

if (ThreadFuncld!=0) CmtWaitForThreadPoolFunctionCompletion
(Poolhandle, ThreadFuncld, OPT_TP_PROCESS_EVENTS_WHILE_WAITING);//Z5 iR 2 M 4% L e 45
PRI LT/
CmtReleaseThreadPoolFunctionID (Poolhandle, ThreadFuncld);
R LA LA AT
int CVICALLBACK MonitorThreadFunction,(void *functionData)
{while(sFlg){
ReadADVoltage(samplelnstrG, chanName,chanNum, sampleRate, gainRange,gData,sampleNum);//KAE%L

sum=0; Mean (gData,sampleNum,&sum);  a24v=sum/A1XISHU*1000;  //%4k kb3E
if(a24v<a24vDown|[a24v>a24vUp){

SetCtrlAttribute (panel, ledName, ATTR_ON_COLOR, VAL_RED);
SetCtrlVal (panel, ledName, ON);

StopTestFunction();
MessagePopup(“& & "," TAF R R, 451k ),
return O; 1/ M5 % B rEEE AR TAF B R AN 2 BRI, msm20dT, 4 Al

...... A P VR SR T}

4.4. (FESLBEEXREITFISIHR

MR TR, MR 75 ZO KR HE AT W AL B, XM (4 S MRS 5 . 2 BT E 555
AU T K AN T e S 2 2 B TS S R, B DR OR S U AU 7> W A 1 45 SR

DOI: 10.12677/s€a.2022.112040 383 B TR R


https://doi.org/10.12677/sea.2022.112040

HIRME

B i R B 5 S P T B —, NRRRSUE MR oM, R SRR 41
BN L5 T B B BOR A1 55 J 8 25 o 0o 8 2 5 F5FH FRT S35 5 AR M A50R AR AR 178

HanWin (voltageAl, SAMPLENUM); /I T &

187 F B2 RR IR ZE DB R HION SRR S AT AL B[ 7], Bt SN T HUE 5 5 H FRT THERIIE 5 (1)
AR o

fft = malloc((int) SAMPLENUM *sizeof(double));

sData = malloc((int)SAMPLENUM *sizeof(double));

Bw_BPF (voltageAl, SAMPLENUM, Sampling_Frequency, Lower_Cutoff _Freq, Upper_Cutoff Freq, 5,
voltageAl);// L AFR 7 i P I

FFT(sData,fft, SAMPLENUM); I13EAT LI A L AR 46

AR B SEFS BB, X S ) s A AR/

daF = maxNO*SAMPLERATE_DA*1.0/(SAMPLENUM *1.0)/1000.0;
5. MRS ITEL 53 4

S5 R PR £ 5 2 7 2R ST SO WUV LB ARG AT IR, T 7 R e i) o 5
MR SR, XA AT, BAE T ESIR RGO LR, % 1 TR,

Table 1. Comparison between traditional manual test and automatic test

= 1 ARG ATNKS Bah iR

FFs HLER AR T Sl
T ] HREWNE- & D 8] TN R
1 ZHXX-2021-N01 150 43k 3 5 4%k 10 B 1
2 ZHKZ-2021-N01 45 53-5h 3 2 5350 30 B 1
3 FSJ-2021-N01 30 434 3 1 4354 40 12 1
4 JSJ-2021-N01 35 4 2 34 1
5 DYKZ-2021-N01 20 434 2 40 # 1
6 DQMN-2021-N01 10 4% 2 10 #» 1

M1 1A, ARG T TR T7 R — P R AR 2 /D 5 2 2 N RAE, Rl ) e b 5 22 10 20, #%
KN 150 708t 10 E ShRT7 AT 1 ARIA] 5 B A B ARAS I, AGr e ) fje X A 75 10 7,
KT S et it, MR[BEMAIER. WHh, BsiuCemD 7GR, BRI
BRI AR . FHUER] L, ARSI i, B SR R S RE S 1 2 KR AT (8] 5N B, SEEL
W TARRCR I A R, IF HIERERT 1 A PR 26 DA 45 R BRI AS R 20 .

6. &it

AR ST XA 2t FL ARG ) R PR 5 B — 1 e H R SR ) P ARl 75 K, SR PCI AT R DAY
#HAR, B LabWindows/CVI 8B RGUTT AT it 178 UUV L7 R G RUER AR E shill il &R 4t
Z A S RGN PR &, SR 3R 5y, WHZ A UV 2R SR B AR AT B 3hill il

DOI: 10.12677/s€a.2022.112040 384 B TR R


https://doi.org/10.12677/sea.2022.112040

e

R F

2o oxt 2 Ao e AR PRI A2 W 8 SR BRI, T DSBS % Aot L B AR AL A O BRI IR AT B 2 W, A AR
i WA A B PEANZE G SR AR AL WA AU R R UUV T R G ER A dEEHERL.
FGUAT PR A R PR 75 SR 3 Ry oAt e 2 (K U BR AR AR IZ T AR 4, BT BRI 22 G (B AN S F A4

&E 3k

[1]
[2]

(3]
[4]

(5]

(6]
(7]
(8]
(9]
[10]

i FET REANOGE O FE AR DX R GERBEBORWETE[T]. E Bk #ig 5 R AT, 2019(11): 11-13.

WO, e, Wi, =, BRI OO R ER B SN R G eI 0]. WHEEoR, 2018, 37(5):
109-112+107.

FOMRZE, XUBiR, BRI, MRz, @A AR A 22 W R AR %5 SR, A EMHR, 2016,42(7): 112-116.

WE, WH, KHE, w5, LT EDA BURKIHEBRIRAEEIN RG] MR 5 ] 24k, 2007(3):
53-57.

R, # 5%, TR T PXI S 2RI % 00 it 25 45 08 A s B AR S R 2 AR Tk (3] v BRI = 5 4 il
2016, 24(3): 99-102.

FRHRE, e, 2RI BT RS I E A AR E B R[], BEREAR 515 &EE, 2011(2): 26-28+31.
Fag, iR, B3N, LabWindows/CVIEMAEA & THEMA[M]. dbat: 2z Tk kiit, 2011.

PENRAE, B/ 3T LabWindows/CVI BB & Bt S FE[I]. B A7 24 R, 2014, 33(6): 78-80.
MIEZR, SLEVE. T i U8 6 s ARl i B shill il & 501 [J]. LA™ B 301k, 2018, 44(10): 84-89.

Mrig, sk, $ASTEH. 2T LabWindows/CVI B S AENLINAE R iH[I]. tHE ML E 54554, 2017, 25(6):
86-88+103.

DOI: 10.12677/s€a.2022.112040 385 B TR R


https://doi.org/10.12677/sea.2022.112040

	某型UUV电子系统板级自动测试系统的设计和实现
	摘  要
	关键词
	Design and Implementation of Board Level Automatic Test System for a UUV Electronic System
	Abstract
	Keywords
	1. 引言
	2. 系统硬件设计
	3. 系统软件设计
	3.1. 软件总体设计
	3.2. 检测流程设计

	4. 系统关键技术实现
	4.1. 通用化检测接口的设计和实现
	4.2. 设备自诊断设计和实现
	4.3. 状态监控模块设计和实现
	4.4. 信号处理算法设计和实现

	5. 测试效率对比分析
	6. 结论
	参考文献

