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Abstract: In order to improve the transmission performances of the high speed image trans-
mission data in TDICCD imaging system, it designed the new structure with dynamic RAMs
for designing 5/3 lifting wavelets in FPGA. It solved the problem that the RAMs in FPGA
were not adequate in some applications by using the same RAM in loops and reading-or-
writing, which improved the ability of the RAM used efficiency. The simulation results also
indicated that the new structure was better at the aspects of high speed, high reliability, low
resource used ratio. The structure could be used in image pre-compress, image de-noise,
image transmission and other areas. The new structure of the 5/3 lifting wavelets implementation in
FPGA, within 5 lines image storage finishing the processing, enhanced the processing ability of the
image data in aero-space camera. It created a new way of data real-time process in space.
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Fig.1 Operation diagrams of 5/3 lifting wavelets in FPGA
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Fig.2 Sketch map of image line transmission
4.1.2 BAGgHimam 4.2 ¥t HH B{Gi#ITEBR L E

PRG35 50 M A E 3 B 58 1 PRI 1) e 75 400 i
UL R SN B el 3P e SN DG Ve [ o)
PERASIE . R TN IR B S ORF SR 2 X2 5 RN
7 HH HL . LH,LL P4~ #5147 40 & 5 & .
A FMECR 12 bits dE 4k, 10 bits i i #4977 XL IR
24 A EAREHE 08 AL ERT R E S 10+ 8+
8+ 5., X FERCHE 55 B 40 bits PRMEE 31 bits,

4.2.1 TDICCD =& /& 4% i
TDICCD &4 75 4], — Jy ThT A2 DA A A2 H,
Wit E Tl w5 5 L AR FUE & ik 8
R LA L BH BT UG B L 8 O R B IR AT S — B
L SRR S LAy TS IR A D)
— 5 T » T DA PRI 0 50 A B B8 S MG 7 40 o1
TDICCD 4 iy W 75 B A [ 3 i &

5L | | T Ok
M 7 M 7
3 5 4 . ] o L
AN B3k JLAAT ¥ s >
T R %ED ] gg&% %g_ﬁ ’\J/ NI
IR M g
e s i B ER 4R/ - AD
| e N [ EALE S B

3 TDICCD Mg 5 425 7

Fig. 3 Noise source

4.2.2 wR Ak

X TDICCD e A B R k47 b 2 IR 48 1t
53 BT M 7 B L 45 TDICCD g B 7S S A IR AT
SMEE AR I A X TN FR B B
PINE- SRR ST [F o SRR LSy v

module of TDICCD

3. H.o® N/NEREOT %% .0, TR
GEitor 2.y /NI R A w () o b B (/N i
ES /@

5

- ’ 3
o+l R

w(y) = .y



TACGE . A 5/3 2T/ FPGA 3175 RAM &5 My 803+ B H b 931

MR T 22 BN S /N AR B A T
e /1N bl 2% K05 2 IR 7 T 22 BRI L /N R B A
/T ERANE R, ERSECRET
Bayes-Shrink BJ{EE 2, i (4~6),
median{ | y(i,j) |}

0, = 0 6715 JyGap) e HH1
(4)
o = Vmax(¢’ —52.0) (5)
.1 v .
o = NXM;,.ZI(“"_” (6)

FHAR T/ R B e, 75 B2 FPGA b
# RAM. ¢4 HHL 1/h ik R EGHEAT 55
PE R AR SN B, W 5 < 5 AR B HHI /N £
B, DB AE 10 A7 BREE . /NSRBI N X /N
U 22 85004 W 7 A BRSO IR ORI L IR UL T AR Al S
PR B2 SR 15 /N I 2R BOA B XA R/

5 ELREHRER

5.1 EBRERER

FIH FPGA 528 5/3 $2 T/ I 11, I 6 I
¥ A TDICCD FE§ fikb B, 4b ¥ 5 () B4 A%
FretEan 3 fron. TR T 10+8+8+5 11

Jra. % HLOLH  HH X5 5 32 71/ i & Bk 7
TAOPECRR G 2 T BRI B r ik . gt g
R X TR DR 2E W EAE 1 AR E
P DL ke PR B 0 2 T D 22 s

*3 BEBRIEEHEE(ER)

Table 3 Performances of image real-time transmission (loss)
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Fig. 4 Simulation results of 5/3 lifting wavelets when Gaussian noise Variance p=0. 1. (a) Image with Gaussian noise;

(b) Image of 5/3 lifting wavelets; (¢) Image after processing.
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