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Abstract: Millimeter wave security imaging technology is a new security measure, active millimeter
wave security imaging system can quickly obtain high resolution images of target objects, the data
transmission between the radar digital receiver and the signal processor in the active millimeter wave
security imaging system is studied.In order to reduce the packet loss rate of UDP data transmission, the
data capture technology based on WinPcap, the dynamic memory pool technology based on circular
queue and the design method of multi thread are adopted.The test results show that the packet loss rate
of data transmission is reduced from 9% to 0.1%, and the packet loss rate is reduced by 90 times, which
validates the effectiveness of the technology used in this paper.
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Fig. 1 The Model of Active Millimeter Wave Imaging System
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Fig. 2 The Scanning Mode of Antenna

|
|
|
:
|
i
|
|
|

1.2 HEHHEEEL

i T T 2K A 1 2 K S % A8 30-300GHZ 2 ], BLHEn Hidk AT SREE R NI AE, —
Pt RS L FL AT IR SIS U, (5 SRR s, P T AID KM, &
RIS R AT T AR A S M AR B, 2 5 A b T AT B R AR AL
Bl 3 NE R R FHEE .

\ 4

A/l B >

HRATEALLE 5
—— > A/D >

NCO

A

T

i
)
A\ 4

A/ T >

3 Hr Ul
Fig. 3 Digital Receiver

1.3 FiEggos Rkt
131 mWEHFRET

s L, B d By B B G, R SOk e 5 5 A BN LEEAT Sk b 2,
FERFARS A N AT 22 B 7 S (i, H B2 Tl B AT AR SRR 1 2T IR BRI
PCI-Express %%, ARG R A AU RS & 0 R 2 i X, Bl

-3-



mEﬂziiEXEﬁ http://www.paper.edu.cn

Wi K2k 1N iash, PCI-Express LIkl R/ M Sh&E BN 5848, Bk, ARG
KHTIC LR MIIE LA . RSk 7n s B 4 s

B AR 25 I AAS
VVVVVVVVVVVV
A
‘ W A% i N
I - 2k
Bl 4 RGREA 25 = B
90 Fig. 4 The Structure Chart of System Hardware Structure

132 BHEFRE

UDP f&fini& & T i B, MRl RIS DL, (H T UDP &4 2 i i B Re Y, 1%
R M ERIG, N T IRIERE R, K UDP M) E 2 — AR R
BRI, ASCRAIEE T WinPcap SRBEAT HE gk, SRR T IR ASI )0 85 A A7 H

95 RN L EREBO T AT A8, RGP EIIE 5 .

( meer )

Y \ 4 Y

e # B

i 3 |
| US| e | (EEAE | o | R
[ RQ | ’
i & &

K5 B
Fig. 5 Software Flowchart

ARG R LHIEAT)E, ol QIR EE R AR . B i SRR A IR AL PR AR, Bt
100 IREAL5E AL T WinPcap 1) UDP #id42Uic, Bl i 2 12 00 5000 12 52 21 i S 6 O e
SRR RE T SUHAT VA B SAR . O TR B R, R E TR SR 335 A At
BT B AT IR LA A A AT AR AT R0, 2 EREBATAT BB o 1 R R Gk
B



105

110

115

120

mEﬂHTEXEﬁ http://www.paper.edu.cn

2 WinPcap
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Fig. 6 The Structure Chart of WinPcap
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Fig. 7 Data Capture Process

3 ETEANIIKIBIFNFIEAR

31 BIEARFAMmEAR

TR AT AR U, T B b A A HEAT S A AR, A R G 1
AT B A HEAT A7 05 BRA 7 DA T e ),

(1) SERD BB AR KR AR, SRASISTEELE.

(2) WAEAILFERES W 1H], RS OBk ARG AR KRG RITENT, &5
HHAR O EEL.

(3) MTHFBEMEZE, WAEREAEIAT L2 I, IRt 2 i RO A A 2%,

9T Wik UDP i (L it A LI B OISR, ASCR SIS AR AR X S 47
P, BN I AEMEAR R G FE PP TE TFURIE AT IO — VM 4 O 24 KN AR 2 ], 2 5
R AE () FE S A 23 O 33 48 A7 TR 34T o SR FH B0 A AR F2 R W] DURE S, B T Y A7 23 BOFE IR I
Koo A2 TR WO PR 25 0 B B

3.2 ETEANIIRIBIEAFREAR LI

ASCRIEIA BAZ 0T 2025 A A7 AT S B [ A3 A ) FH SR B fil AR AR A K0 Ak A
LR M MLAERD o PEIABAI I SEBACRS 1R «

class LoopQueue {
public:
uchar * queueBase;
int usedNum;
int front;
int tail;
QMutex mutex;
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QWaitCondition bufferNFull;

150 QWaitCondition bufferNEmpty;
public:
LoopQueue ();
bool init();
j
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Fig. 8 TheFlow Chart of Data Capture Thread
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this->queue->mutex.lock();
while (this->queue->usedNum== BUFFNUM)//BUFFNUM >4 100
170 {

this->queue->bufferNFull.wait(& (this->queue->mutex));//Z5 £ BA 51| FEi 4 1 fi &
}
this->queue->mutex.unlock();
4.2 BARMEHTERIESZI
175 B AT AL IR AR B AN ] 9 B

SERFASIARE

NN e e

v

Hafi i

A
Fm
oA
palis
=
LI
=

M B e AL ER £ A

9 HlEmir &R Bl
Fig. 9 TheFlow Chart of Data Parsing Thread
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if (row >= ROW_COUNT)//ROW_COUNT >4 350
185 {
if (this->scannerFlag == 1)

{
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this->scannerFlag = 0;

double finishCaptureTime = (double)clock();

emit sendMatMessage(QString::number(finishCaptureTime));
}

return;

}
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