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Digital Improvement and Implementation of Analog System
Image Transmission Device

WU Dongjie, LI Li, LI Jiantao, FAN Miao
(State-owned Changhong Machinery Factory, Guilin 541003, China)

Abstract: In order to solve the low image clarity and insufficient electromagnetic interference resistance in analog system
image transmission devices, and improve the real-time image transmission capabilities of weapon systems during reconnais-
sance, surveillance, or strike missions, a design scheme for a digital system image transmission device is proposed. This
scheme adopts existing image transmission antenna and RF cables, mainly employs frequency-hopping and time-hopping mod-
ulation technology to digitally design the analog system image transmission device, and research the image transmission signal
processing flow and method for image time synchronization. Key technologies such as Turbo coding and frequency-hopping
synchronization algorithms are used to achieve innovation in the engineering application of image communication technology,
optimize the weight and power consumption of the digital image transmission device, significantly improve the interference
tolerance, image clarity, and real-time performance, and ensure the high-quality transmission of image information in high-
speed dynamic environments.

Keywords: image transmission; digital system; frequency-hopping and time-hopping; Turbo coding; interference resistance
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B A 5L E#E  XA 0.087 5, WIAMHREA HEER
ASNEY IR TR 0.999 36, £ 0.003 dB. I R 4 AR
IN s XE TR AN K, R I A G e R T 2 R A

BT AR AR T8 S . T BT IR . BRARUIR R S A
SRR, By RS TS R R
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SRAN, AF . BRSO P 4 S S e B MO A ot 5 S c 159 -

B RIVAT ¢ R [E] AORS A B BR B . AT LSS GE Bk %1
FIRO R i R

5 BEREWERIEES R

5.1 BBImTHeEHAaH

XERE T, BT RSBk E R, &—
B A5 A B A B, I R R R R A .
kS A4 . ARSI R IER A ER, aE THEAR
2 3 R G0 A i T A 8

MFZEHE T, TR RHREE N 10 384,
fit 10 000 Bk/ R Bk, R G0l Lo iELE 3 BhAE IR,
PO BCE M 2 T, S 3 BRES S TP I Rl
WEILF R0, Hik, PHREMZE THREASERR
B0 A%: Yy 1) TG O A PR LK

tFAA R TIEEE KR 2 E T
B EEE R B IWEE Y B, /B, OFEIR 55 EE
WwiZ), B, B FMAESHIE. B AYHESHIR. R
AT S 3 kRIS E TG B TE . B R S
CINE S T EZ N1 oB U M < e = 7172 57 i 7 W
FIRWAT A B AR AL S AR G S AR TE (B A
B8, B, MEMG A S S TLE S TS
AT LAE 3 45 /0N X A% TR AL B 2R G 1 kO BE . R B A
WA T M0 09 0304 0 1% B A B, A 80 i D g T 4R
Jea] i

XS BT Y0, WA B A A B AT
SR T, BERTHMHRLEBE R, X FHETH. B
BALH RS (B 55 160MHz2) (40 T4t fg 71 7] L) 5@
HFWAERMT AKX, AKX (D W
BEAT B R AL R A0 T AR Y 11 dB,

M, =G, —[Ly, + (S/N)o + Ly ] (1

H, M, B TIAER, G, MRGH R 23 dB. L,
KRGHAE 3 dB, (S/N) . R EM L 8 dB, Loy, N
HAh#ike 1 dB,
5.2 BEBEWESH

BUG T4/t R AR Bk 45 B B 08 T BB i . 5
VRBUE % . LLRAGTEPURD GRS, %R AN
WA {1 {5 M 1k PSNR I 3¢ 217,

%2 FREGECR &

—— S i
S e TR A o IERLERER TR V4 I i 4 PSNR
(Mb/s) iR (Mb/s) (i/s)
10.1 376
1 0.512 19.8 | 12.5 |31.8
(352X 288X 8X12.5)
20.2 752
2 0.512 39.6 25 29
(352X 288X 8X25)
5.0 688
3 0.256 19.8 | 6.25 | 31.8
(352X 288X 8X6.25)

P13 02— B ba R, 2 R B R 46 L oy 19. 8
B, Ug{E {5 Mtk PSNR>31.8, R RILE 14; HE
GBS R 45 Ry 39. 6 B, WE{H{F Mt PSNR=29, i©
Jrgs LA 15,

B 15 R EG

Hi & 14 A& 15 Al 1. P 5 4 BG AN ] A Xk Bz s [
U8 I R AN R . TR I v R AR s 3 1 AR
FHCR o 20 25 DB AT A T AE I A3 BT 2 45 TR K B
BRIEAT LN 39. 6 IJTE 2.
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5.3 BERErESHR

BrREBEEm &% A/D AW, (58 mg. M.
. FEFEG. MIE. D/A B REERR N, BB
FEBCT A — R4 — R A b FE R R R 2 0 2 15 U
It G IR PR . RO R0 e 46 Fr i 46 . RS0 e 46
/BRI RAR Z . AT LA o AR T R RO R A O 1k
M TS EG AL X PRI, i FRES Tl
AR, SRAETIHIAREGN H. 264 E455 5%,
AR WA 25 Wt/ ® . $EAT ST B AR 4 /i R 4
FERFIRZE Ry . 4 WUSE FE BT [R] 40 ms. ERE 45 #6
BF 13.5 ms, ZRIEAHERFERT 0.5 ms, A H 45 155 75 5 ]
40 ms, fFE4FAEILFERT 6.5 ms, BIRESE/ %%/t
AFIEW 100.5 ms, PG, BUF B AL i & 46 61T ) 58
4 n] DL AE 200 ms AN .

6 HHRIE

AR SCEF XA AU A il PRI AR A O 252 B R AT AE O AN 2
ARG S B L P 5K - 3 a0 TR e 5 2 R A B itk
FIWRgE . TR TG S U5 & . L8 1 4T FPGA
PE B R . B SRR Rk . A% T BE AR IE W S B
RS, RS R THRTT. ERGET
J7 s A B AR H B Turbo A%, JE4EH T —Flisk
WAL 25 3 s Ry A I 2 A2 i 48 Yy AR B P B A T —
AT YRR B
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