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Design and Implementation of Underwater Acoustic
Detection Measurement System

Zhao Xin, Bai Zhike, Zhu Jian
(Xi’an Precision Machinery Research Institute, Xi'an 710075, China)

Abstract: In order to improve the performance of underwater acoustic detection, its electronic devices continue to be modified and
upgraded, the traditional use of various types of standard instruments for its detection, in terms of cost, detection cycle, operational
complexity and other aspects have significantly increased, in view of the above problems, the design of a automated detection system.
The design principle of the detection system, the hardware design method and the method of testing software set up by the underwater
acoustic detection device are expounded. In the design of detection software, a database Editor mechanism is proposed for the develop-
ment of CAN communication software module, which simplifies the process of CAN session handle creation and uses stream mode to
realize CAN communication, which improves the efficiency of CAN frame data reception. For the short modulation pulse signal test,
the accurate test is realized by using the multi— threaded method of channel trigger. Using the detection system to test the underwa-
ter acoustic detection device, the effect shows that the operation is convenient and fast. the detection cycle is significantly shortened,
and the desired effect is fully achieved.

Keywords: measurement; self —power spectral function; Database Editor; stream; short modulation pulses

W7 R AT S B3 B P R Labwindows/
CVI™* k. JhBl AT B 34080 5230 T A fi 5 0

0 5]

il

UTEEAE, K BRI B RN . S AL I S Bk
GONS RS 5 N e o 7 TP AN S R AN IR S RS
WS R R TSR S AR OL O 2% R Sl
eI BRI ME A s e 28 5 BOUR P SR I A 9 3% LA 7F
BOFHLALE . A S HLLLCETE TR BE A0 D) RE 1 3 7 22 R R 32 71
MRS AN AACHS R0 e (9 A2 2% BE A T WS 08 I e PR
Pl 5 XA 0 G AT 0, o Al v g A s AR
F S U 2R P LA R A A (R B A
A, m T A AR Z . BRI EIRA L RS
B AR

BEXF BRI, SCREAMA RS LT —F A
M RGE . KRG AIFh T PXIe BARIPLA . T,
FKAERL CAN R ZBEAIFL, BIIBHIF L, UK E

Wi HHE:2020-03-14; {&[E HHF:2020-04-01,
EEBA G WT1983 ), B BEVE P % N W+, TREIW, =2
A5 0 4 AR F e A = ST .

R PAE T35 T Database Editor #L ] 1] 8 T 1
A CAN 235 ) 4w 1 BTy 20, LA KSR stream
A, & T CAN PIEHRIZWAE; RAZLBEL 6@ E it
BT SLILT 6k K R E S e st Bt DL b
B &, AR FRAR Y 58 B T /K ER I Y B Sh A

1 RFEREIGIT

KR AR R R 4 e X IR LA . BT AL
fE, REHLAMSETIE, B % D/A, A/D, DI/O, £
BRERIITE, BT, CANEFE D, FEaa%
AR &, JEBIHE R & 1 .

D/A B4 —J5 T H TR E AR B AE 5, 7= 4 R WA
B OANTFWEEE « AR In] 3 S8 i) AR AS [R] Bk 56 0 H A B S8 [l 3
T — 7 AL AS [ 40 38 RR ) W B2 0 E AR A e, &
W 43 0 s A LA A R i B s CAN iR I 45
F & A H . BLRUK T MUAT A BRI 25 A R G ]



555 W B

VP, %,

KA RN K R G S S - 11 -

FPES

e B N

!
3R

Bl
/87
BLAE

N
al
foay

2

CAN
EIRBE

EZ

. 2
DI/0% 4 [o—ILKR % ™

B |

ADB %

=3

" B N
RS Y

B K= 8K

oy REHHL4L
27VHE

i

FRAE LR

40VHEH

40VHLIE PiF S

N J

1 K S0 I3l R 8 S

W5 B 38 B s DI/O 545 EERE BT HLAL 5 B e m 5
S AR B BCT AR E SR O B oPL B B MO 1 5
A/D R TR B WHLA A5 b M L E S . Berigl
P iR 55 XOUT (55, BHFES . KIHHLAMT
W ESES: Z8E A T U goR 4£ 1 #iE;
B TJ R FF 9% 2 B o 7 A e Rt
2 REEHIEIT

MR A, FEEEHNAE. T CRE R,
CAN R, ZHEMHIFRR. BIJBIF XK. HH PXle
SR L PXT S E AE AR il 55 A3 28 1y T B W A
HIL L EX s T PXle MR &G, REFWRETE
BARHE . ARG S S RE R e s A
B POREBME S ISR E . 8L E . RAEME AL
RFER L RN B BT F 5 0 A 0 5E 8 B DL R A
TRERERE, R RAT 280 420 REFE. 16
bit 4y HER . FIHIH fe 4 MS/s. M A R 10 V, 24 3
i DI/O, W] 3 56 MB AR AFAE 28 R E K. £ CAN |
Tyl HEEEARUERCE R AT, HULEA T 181 M bit/s iy
CAN#:H R, HZHE X E. BRI MIEE
5, ERZBEMAXAGREMGHEI. SIS HEA
SR A TR A B IEE AL, SR TR 24x1 R 2%
SR, sEREEET<1 QWEZHEERF. 0TI L
T, TR 40 VAR, DRHER 3 UM
A AR, RA T M7 4 B H & 120 VDC, 120
VAC I 56 . N T 5 1m0 . MR 4% A R
o R RF Ty R, R T 8 MALAE: MR

M AT R . R T BA 2.3 GHz W% Intel Core i7—
3610QE 4b¥ &8 . 8 GB (2 X4 GB) DDR31600 MHz RAM,
1 TB iy AN FH

BT A OB LA 5 1 AR R B/ i LS S MR EE Dy 5. 64
mVpp. AR 0 F K, BT DL B X LS S AT
W X ERAT AR o B A B W 2% THE S E AT A R
R [F) BT DR A S I A% B A AR ] B A G GE &l
B REOHE . 1AM TESEEAR, B2
RAGEP AR FWEL I TFERLIBEE, ETHNKAKYS
PR &5 00 & 45 RIS n A B0 BRI AE N, T AL
3 RgkMAigit

KPS R g 0 3 A BT R 40 o B LA AL B
TG B LAt 17, FIA labwindows/CVI -
BRI K .
3.1 AN ST

PR AR W 2 B AR TR AT [l I 2 50
SRR AT ] 0 B . X R MR ML A A A B g A kAT
Vg s IF IR AR AR 5 2F A7 L0 I U 45 5 R A
YEUESS I e, M558 — B JT 3¢, Ml M fE . %
LWL FS, ERESEEMBRTE, BT A8
i ek B, T [l B B A 2 BT {5 S I B A RKOME
LA ERAR AR ARG, A S 08 A S ok, b
REMF A F R R R E ErT 4 3H FE SRR RUE
R A G SRS, 5 o8 LI a] B B 2 00 %
PR R T B ) 23800 R B, R B R AR R R R S R
W, W —EEE, UikZgE AL, B
WOBIL A s 30 0 4 5 R Uk

FARSe 02 . R GetCurlval ™ o 03K BOI 4K 1
EE RN 3 U o e SR T N C VNI 2 S /S C A E R 2
o S S0 R R O A O R R RO SRR
PR AR SRR 55 IR B K SineWave 2R 800 hi;
MSHCR, G I R s )R TR E S W,
Je )5 DAQmxCreateTask pE%L. DAQmxCreateDOChan
#%r. DAQmxstartTask pRE 6] & DO £ 4, i # DO £
%, JFJa DO %, #RJ5 1 H DAQmxWriteDigitalLine pg
Bol R B A5 S HE AT St s TR U 5 4 B g 4 A5 40 [
PRIk, e B iR . AR5 2 BT DAQmxCrea-
teTask PR %8. DAQmxCreateAOChan R 2 81 & AO T %,
ElE AO f£4%, #  DAQmxWriteAnalogF64 R 40K 4
MIBTEEE T 8 AR K B, @ DAQmxstartTask o 50K
RAE S H L ZHEMIT XI5 Ew . FH niSwitch _
InitwithTopology PR%. 1% bR L Z % topology Bt B N i
BRI, BRI E A ERE, S8R 1L
FFRAR AR IFARATFF R AN, W Z AR 2 niSwitch _ Con-
nect R, AR P45 TT O I 26 45 45 /SR TR T 45 11 R 4
BIAA DL 28, 58 P& 22 A5 45 mRR R AT X R 19 I OG5 B4
813 155 i A 4% BB UG 5 5 A 2 7 i, B A 48 3%
WAL s B ERAE R BUCR AR, ] DAQmxRead An-



.« 12 . TR AL I 5 s il

% 28 &

i AR [ 2 09

ARG

MRS S

HA 5 — I K

i AL 3
fE5

| RSB AL 135 \

FFRDJEET —
ik

e N Y
ZHOFER

P2 ML o 0 3 A 1 O

alogF64 M HE WL L (5 S H# AT RE ., BREMEIE, RIE
RUBG SRBER DO IR 45 B T 9 26 %L AutoPowerSpec-
trum AN 28 [R5 ROIT AG A5 5 A AKO(E Y B
HEETFOARAT AT b A5 R ) B 09 25 B4 B 45 0 ok B A
NZH SRR U A 15 5 W 3 A 280 M 1) 2 4 B
2y AR BN BB MaxMinlD (¥ AH N 2850, 8 30 2 1t B
h R, RS B REEBH P TS, o KRR
PAVZAE RS A5 504 FIAE 5 0 B i e (. o B R (E (9 )7 5 T L
WA E] B E S 2] TR R T ny A AR, F ] B& 4L SetTable-
CellVal ¥ (B 1 75 72 DU 320 R 5 17 X 7 pg e s B, A R A5 )
I EA WS, L UIHRIT . K 28 niSwitch _ Con-
nect pREL Y S 8008 Bl X LT O WY 22 4 45 PR IRAT . AR
FFAEE C R SE . R B8 %L MessagePopup 25 A1 ] 7
T
3.2 HEFMAGMNXKEEIT

B HLAL PR DU 3 0 o A 5 e WL 4 O 4k 2 1 ot
— 2, HUR BB E 5 o He oL L AR S AU A S
MK ES 2 XOUT 55, R fES. RAGES, Kim
MG RIETHRE L &5 5 00 e B Ay 0 (B AR, X T
WS, XU, #BGESRERTAES LY
B — 8 AR R. XTG4 L R E T
CAN" O Rk 5.

£ CAN GAF AT, T A # CAN &iF A, f£50
B 8 1 55 2 ] nxdbOpenDatabase pR 34 6] @ Database fiiH
FF. ARG AL 44 nxdbCreatObject pRE ] 7 Cluster FriH

7, ¥ Cluster A7 iR 5 /£ 45 nxdbCreatObject 4] i CAN
Frame $rIAFF, I J5 8 2 8 H nxdbSetPropertyp pF X L &
CAN iAg 0. Wi ID, BRI, XEE)E, A e
nxCreateSession PREUE A CAN 23, K X Fh FHACHD 4
ERIEAXT RS, T i@ @2, W T Database Ed-
ior YT EE, HARSZE )5 : 2 . Fl ] Database Editor 6] —
A~ Database SCfF. 9K J5 B 1A FH 3 50 % $1 4% 22 81 7 Cluster
Fl CAN Frame, fE433] 7 & 3 R i, CAN it 2. i
ID, WEKEESHITHZERE, BTG, SR
EZ3CE, Bl CAN 236N, HHEH %S4 K45 nxCre-
ateSession P, HEA15 3] CAN £ A4

Name CANCyOcFy e
Adraton j¢ * SO0
DY

Pariosd Larg® 8 dytes

Tewg Type Cyce Data

Tranemt Tme 0915

LOMode CAN

Comment
The 5 an exanple of 8 parodk ame, o cyck Same

[l 3 Database Editor f] & CAN £if 4] #§

£ CANGfERT, SR T stream #iz0, A Stream &
A iR i 2 B AR B Y CAN T, B A A B
& B AR CAN W, HAGT S b AE R — I 20 T
B CAN Wi, $RJ5—WPEIRE . J5 0 M P AR B B 55 oK 4
A CAN i, i FAS I R GRS AT 7k th i 5
BENREZRNFEERLE, S & REGE KRN CAN ik
PEHR L, XHER A stream B0, WD RBORE. #E T
Wi . BRI A& 16 nxCreateSession pREY H1 %
B B nxMode _ FramelInStream #5z, F B Wiz B S50k B
& NULL, #H88 CAN #p380i%& & — P45 # R 25 8 struct can
_frame, MG EEE. BHEE. ID. WM, FREAL. AR
SEE. BUEBKE, g X, JFRE—AZ A1 25
AR, Ol R CAN SIE4)HE, 45 82 B b bk IR
% nxReadFrame, 8 JH bt bR B0 AT R85 .
3.3 ZSMAGEMNKREEIT

b2 | S R N W SR S o S eI o el .
h—B R E S WM ES s, SR, R
JEEE A, T REW HEAN K B AE S 1 S T AR T ] Ik
55 R — BN T M5 9 Ik 58 i 5E . BT LUK R 4R
SRLBEW IR ek, I YNESH R, Fil kR
H. DD IE i R ORED . R IFHLALIE G S o WA
R A 46 i B A 0 R IE W 5 S bR, BT LT
IR R AR R A T R R B R LA, RS
WIEH 5%, RO mBmE 4 .



%51 B

VP, %,

KA RN K R G S S < 13

RSG5 RELE N

l

R%REBIRE

l

N T5 BB

MRS B NS

P4 SR AL A 0 A 1 O e

Fl FH DAQmxCfgAnlgEdgeStartTrig p§ % Bt & i@ 18 fih
Ko B H R RSB BN E . iR T SR E R R
T, AR HOFARE L N E R E, XFEREAES
I f & W OF f JF 4 R % . Al Al CmtScheduleThread-
PoolFunction i8I L 2, K5 5E L — A ek 8. g e
B8 L R A, % ek B9 48 # R 45 CmitSchedule Th-
readPoolFunction p& %% 19 = %k, 2 DAQmxReadAn-
alogF64 B £ I+ 5 it 45 5 09 450 G B2 8 T 8 08 L
AR, T EAmeR, SRS HELIELSH, £’
ARG OUA PR I 58 K J5 . TR OGP, R RORE oG R
B, BAENSRERYE, OSSREFIKEREY, FHILBEAR
AR ELER R, MR T S5 AT, 0 R
MR AES)E 3, HHETLECH, §A%ZERM Cmt-
WaitForThreadPoolFunctionCompletion R %% &5 £ 2k F 45
KI5 7 1 BB 30 CmtReleaseThreadPoolFunctionID ¥ £k &
KM,
4 MRIIES 5

BERRWZEEX M ZRIREF L, R0 —wm A
AT, #3058 BOA S AR b, of R % F
JE TR b HT AR GE S H 2R 5 K R RIS A . B AT B
UM, D3R oL & . Bl g, &9
LA #E 3 #4320 A, R &840 A IE & X UM R K3, BOR
R T, RSB T R Box. BE X
AWK T A — R hae, 8= 5oL Fn & g pL s A
FahR&mE R MM, A3 mE— W5, T8

FHGR . T3 250 1 W S W, B 3R A I
ARSI, J NI E AL A SR, EE X R At 4% 55
R o AN T EEAEARES L B Ik SR IR AR . A A I
WA, sl s B . A ShdE A, B R
B, A SE LT 7K BRI 28 45 TS A R

X A B M HEAT 43 B, R SC R B R O R R OT
RITH . RERE RS v M ST B K 7 I BS BT A 4 AR s, [ B
KMgE 4R T MR, G 7% T 50 44 T B BT L
s MEKERAER B WAL T, I BB R E N L TR
WA SR s T8 0. I B i Lb 3545 G B M BE R bR
oL JEMTESN T TAE D, BE. BIESEAREEHNZEhLM
TEBUT - 22 UOR] F S I3 2R 40 0 7K 75 R 0 4 0 A7 ik, )
REZNRERLF, BT S, Tl ELE. TRMHSER
AH LG T L 5t 0 Am ol & 2UAL SR )l o LR 3
5 SWRIE

MR A, FET—EHIHENRARSE, %
BT R AR ELDREE e K RS R . A SCBIAT AT
B oR BT A AR R e L, CAN B EIT R
JrTE s BT R Database Editor #Lifil . f&jfk T CAN 2%
AR AN SRR, SR T Stream IR, $£F T CAN
BARIZ WAL N T A6 0% o 0 3 e R Bk ol 5 S, $R
T LRGSR 0 s WIR R R T RCUE S
FURAE . UG5 M R AR L 45 25 JF OC B0 4 55 0 i )
U E H U RE Tk, B FIH Labwindows/CVI JF &
AL RGBT HENEHNSF

S E k-

(1] F#H, K=, Labwindows/CVI f 14 #% M3 5 AR K T 72
M ML dbmt: A2 Tl ik, 2006.

[2] #he . £F Labwindows/CVI UL &8 i% 3 & (M. db
A WDk A . 2015,

(3] XA e, M. A [M] RRE . WRRETTRKY
th sk, 2010.

[4] TEE, mL. BHFEESLM (M) 6%, HZdFREXR
S el [MD. 2o10.

[5] Labwindows/CVI Library Reference Manual [S]. National In-
struments Corporation, 2018.

[6] % W, FhFE. KZE CAN R A EM, Kit 5w M
[M]. dbat: 7 i, 2010.

L7] EFak, XU, 25, 5. CAN BN 2 il m oF 52
S U] LTSN, 2011, 47 (20): 14 - 16,
[8] Labwindows/CVI Programmer Reference Manual [S]. National

Instruments Corporation, 2018.

[9] A&, ZEmg, A%, 3T Labwindows/CVI ) £ % 5 @
BiEREZRG &I V] mFWEEEAR, 2007, 30 (12): 66
-69.

[10] Mikag, Bk 5. 5K &. LabWindows/CVI £ 4 8 AR MY
B AIBESE [J]. P3Gt TR, 2012, 20 (15): 52 -54.



