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A New Method for Detection and Correction
Transmission Errors in JPEG Image

YANG Jin, LIU Ding-sheng
( China Remote Sensing Satellite Ground Station Chinese Academy of Sciences, Beijing 100086 )

Abstract As Wireless communication channels exist noise, single-bit error and burst error containing N successive error
bits may occur during JPEG-coded transmitting image over wireless communication system. Therefore error detection and
correction play a very important role in transmission joint photographic experts group (JPEG) images. JPEG image is
sensitive to transmission error. A single transmitting error in codeword will affect subsequent codeword and may result in a
significant degradation. Error concealment and self-synchronizing codes are traditional methods to cope with this problem.
The basic theory of error conecalment method is interpolation. So it will degrade image quality in some measure. On the
other hand self-synchronizing codes need a specific coder. It will reduce the compatibility of JPEG images. For the sake of
better decoding performance this paper proposed a novel algorithm for transmission error detection and correction. Base on
image correlation, the proposed algorithm correct transmissive error with full search method. The paper also analysed the
practicability of the algorithm. Based on the simulation results obtained in this study, the proposed approach is able to fit
all the single-bit transmission error and improve the quality of JPEG image greatly.
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B8 EgtrdE . JPEG BB R{UES bR, M A2
E4REN, BFHAELS ~2.0bpp KGR T, &
FEERARRK LILFRIEREGER, 7 TUEE
BURFHIESE W E IPEC B RR, 5
FEABEATHRENES S B ES, W I JPEG
GHIEEXREMEBER T 2N,

JPEG B —Fh B T B IR 7% 45 #t ( discrete cosine
transform, DCT) W B HmISIr ., TRIEE 8 x8
B SN B BORHE 4y R /R BE#EAT DCT 2. R
% JPEG #r B R H T & X 2 (Huffman coding,
HC) 415 ,{H HC %% & —F o] 25 K ( variable length
code, VLC) %%, i F VLC g x4 45 R % B
BOERSGIIRMBHBEZRALHAREHRE
WS MR, E— 8 x8 R H AWML
RAUE B A S B 8%, BB G & — &5
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EHREERRD R, BFE 10 DE,WE
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Fig. 1 The test image of lenna with BER =0.01%
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HOARSFENERBREARGTEARS
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Fig.2 The produce of JPEG encoding
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K Sbit; ¥({H 3 B R Z MG N 100, 5K 3bit,
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FCARBS AT, B Se K 1111110 65 4 %0{H 9, J5 i i) 00
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AUAT BE =R ) )5 52 MCU IER RS, T B &
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Fig.3 The JPEG image structure
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RUEEREHER - MHRERRETRERE R, K
FEARE IR ELIEZ 8 P REILR & 1 B,
BpO,1 B%:, Lk a0 iR #5 2 ( bit error ratio, BER) 3}
10 K ER A RE R R EER 10° f5H
AEHB— SR KRR REERRES
P BLELE A — BEIRN 1T R0 MR,

MERGHFTUES , EREZEHRT,IPEG #
REBUR R P DA R B B R, IR
BIEX AR, AT IR E R IER. Tl
LA BER 10 ™ 3k 24T U6 RA , ZE SR 4B L 4 1015
BT, — MCU S i B2 F 1bit SR ML FE R
0.0001, T MCU H B R AR, BH AT LA
FAZ5 R R Xt B8 WL o B BB S AT B LR B, R DA
BR B HE SR JPEG 2 801K by ) i 9K & 148 IF o4
PRI

R AGE , B B HE 30 1T LAAE O 340 870K B 4
BREEFBG—MKE . XFEROMELERERE
BB EWBLRE —EWESYE, HASH
BENBUFE—~ENE AR, —MEEAE
VU J AR 3R B A S T LA R K B Y K L B
kAR, BRI E MR E KRR IE BN, N
MR B L,

T AR E R A S, A S BB BR AT
TR B AP, I B R AR M S A
R S H 43 Jg - 38 SO B 1) SO A im0 HE 3 2%,
1T JPEG 5 fE Xt 48 45 75 B & Se 3 B 2 5 R A
8 x8 R/NEEGR D IAE T EGE, HIL R 8 x8
BERF, AEHRA R G R AR MEGRRE
RBRAHE XFESIEGRPRE 30 MER
A AR R R R s, T H i TRATHBE,
BB R v B 45— A7 5008 0 R AR SR B HE B b B B 4
B Ry A S EG, BEmT MCU B &
BZEMEXE. B4 BRTEREBERITHREESA
I,

Xt BAR E A7 G038 43 2 R A AR B AR A A O
HRAWKE R R EHRE. B TERRRERR
AT IO HE S B, Bt A 4B R B i Br 2K RS
FHE—FR, WHEGR A BFHEE, N EE
BBWEFHE, MU RE R A REESHEE,
ME Bk B BN REFSER, BMGEHRK SR
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H4 BERTORTE
Fig.4 The different method of image splitting
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SR T,Ty, Ty S HIRBE KEBEMEHH
BEHBE , AT LUR I 2 B .
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7 7
Cof=w, 2‘1’ 25 |Gi(x,y) - Gy(x,y) |+
2=0 y=

w2 2 16{(x.y) - 6(xy) | (D)

KA, G (x,y) BERREBRENEBRR A KEHE
MIBEEE Gy (x,y) RREGRR A HSSE R B )
KFFRBEM: G, (x,7) 5 Gy (x,y) FHREE
BIAEBHEEHE, w, 5w, BATE. B
BB HIRET 0, =w, =0.5;%4 B HKFLH
Bt ,w =0.8,w, =0.2; ARk B REHLHAHR
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BBIKFEREFMBENZE, WRAHESE R
TR (D HERER/DTBRE T, WA N5 KR
B2 % Xof oL ) AR — 1 BT BB A4 B B

4.2 YEHESH

R R 47, JPEG BB E S BINTF .

(D) B BEWBREETER SR, F R0
B RSTm 43 3& ;

(2) i3 RSTm #7 35 1E 8 , W] 3 17 45 #E JPEG /&
B, FR ST BRI B KT 58 BB R, 3% B8 Bk
HIT 2,

(3) Z & B RSTm AR E 45 R BT, W3R [F 2 504
th b~ IEHH RSTm brkdd , RS ERIER M5
& RSTm f5:K , 30 % RSTm FrE Z BB K/

(4) % RSTm br Z Bl BB HIT B LR, 8
RE—RFEHHETBEREMG, LA RSTm 15
5, IR RSTm AR R IE#, M BAR (1) #17iHE,
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Fig.5 The procedure of detection and correction of JPEG image
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A5t JPEG BEERss R AN R E AT
A MCU j5#6 A RSTm R 4n B A £, RSTm 45
SR IPECHREMENRFrE, BHTFESHBED
FEHKE, HIKAES— MCU BB )E A ZIR
B JPEGC RRIEHME K, HTFAXWHFEEE
e ERBERGOER, B A ST 4ESE

BN BIRFHEFT R, 11 4RGN, 84 MCU X
#1408 16Byte R4 %W, B0 L 2Byte MR HF,
BRKRAY K 12% o X 3 FfF 50 i B R #47 Wik
MERME 1B,

F1 3 ERNXEEMAN RSTm [5F M i0 tL B
Tab. 1 Total number of bytes for the three test
image with/Without the RSTm

S B@ K/ (Byte) PR
% RST BIA RST BaH(%)
Lena Ji iz A4 74712 81680 9.32
E¥EK 3182015 3576585 12.4
BRES 770323 858139 11.5

METIRERATUEL, FL4HEHLT,
BRI RSTm R PR ESMEELE B EEE X
10% 24 HX BT LIEZH

AR BRI E R ELE MCU LA LIFR
BER,XSHINJPEG B H., MRTELFR
FAEMAS, NELLFITEREEKBARTAZR
MR, B MCU B s et R 0 N, 38
w E—> Mbit KB MCU Hefi 1bit 55 /3 4 B [A] &
BN M x N, T 2bit 5 REWHE ZRER M x
(M-1) x N, FHORR bit 55 R #4518 5 2 B 4
EZMK,UAEBF R, et EET K, ER
B HE 4FR 20 GHERERIBEAHE
B R R T AR B RIKE . T
JPEG f#i%AT, i F DCT R & #e & 5 A CPU B [a], B
WHERAARBERKE EGE, NGE S ST R —
W EBRREE R, XM #5531 DCT K E#H
B R BT I /N T3 W R # MKk $, T | L BER
B 107 E45H M1 410 Lena U3 B 45 2 ] 5k 47
BGE , BB RE R BN 2 Fix,

®2 HEGHBEMELE

Tab.2 The time comparison of inage correction

N i MCU %’h? MCU 3L ks DCT
HBWE  pmam BERE RERKK
TR 4096 4096 4096
MCU
1bit 445 10977 8721 5437
MCU g
2bit B4 818 990 533243 10253
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Fig.6 The comparison results between different JPEG correction methord
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VAR R ) AR B8 R K B JPEG (25 85 R B 07
%o M JPEG Fr¥E R RSTm [F]2 B45 & kXt JPEG
BRBTRI, AUBA MR HE JPEG B BT
A, T HABREKERE. B3R, ER—
A~ MCU A7, 53R A/ F 2bit B, 42 SCHE H 9 B R K
B 75T LAE But e R BT R E . 5
BB IRERE BB HT AR P I B, A 30
H B A RE R R W JPEG MR 445 1%, T B
RETEREGKER,

A3 Bk 1 B s 28 A RSTm 55 5 46 T 4% i
BRI, — B 45 RN RRAG I Ok, 3F B X MCU
FHIRGE T 2bic B, H FHREKE T ES AR
B THE IR, B A SEBR R R B, BT 4 BB B
FRR B J7 1 R X B AT KA
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