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Fig. 2 Structural graph of wavelet compression
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Fig. 3 Structural graph of wavelet transform

T =9 = G LA B v G — /)N il 72 46 ) 2
X b GNP JE AR 2 AR R 4y (LL &8 43)
FREAT — R e /DR, B — A R 13
(b) & = 2% — 4/ e iy 3 S 2 A AT

— R &b/ RIS T AR B — R IR
[ 73 PR A0 1 BUR A [6) 43 B 38 10 - [RLRORS N ) 4
R & P (R s A0 1 BR B R ER 23 U
BAEAHE T 0. 4 Bl m XA L R W] . 78
N2 A /NS i o3 i BB R - TR R
AT AR AN [F] 23 B R /N 78 6 2R R 3 2 IR
BB A R HEAT 22 /NP o3 i I Ok BE AT 22 4

AR LRI R IR 4 JR) 18 (B R Ak B 2% 20 e A AR B
B AN TR 9 1) e A0 AR 50 A [) ) 0 Ak . 26 %of
(ELARG T B 1 e AR B O A AR B R B Y Al
TN R BCHAT A X RI AT LGk 2 46 6 B /.
2.2 SPIHT H#iBE %

TE/N L R F R e — A LA S &
NN R BB A H S TE /N R BT IR A
TEXFE B RS54 . & A AL B2 2200 L BRREAR LLAM Y
g g RN ) 0 XA R B R A
& — P AR A Ry £ s O k. AL Said FIWLOA,
Pearlman H #§ Shapiro 4 % 22 v (EZW) f %k
AR PR T — o 09 BV R S B 52 By L B
SPIHT ) 4 B 50k, &R 1 25 () 07 ) 4% 444K ¥
INEG DGO MAEE R TIMES LG, ) & L
TAROM R R IR FRAE 0 R B IR @ LIP,
LSP LIS =3k f 2 BR B /)N IR BUR 5 19 3 240
IR G 20 E1 OO 18 /0N i AR 4 25 (8] 7 1) B 7 25
RS E I INTIE = Y&

SPIHT % ¥ 8 % & W — 1 ik A AL i
(Embedded Bit Stream) , {5 42 W 1 457 it 76 AT 7 i
W I, 8 W figp i 0 AR PRI B B G ) A e
PE. A, SPTHT 82 76 A [l (9 b #¢ 3 F [l EZW
B4 I G A 5 R L (PSNR) #64 FF 2 i . BB A 3
BRL O % AT A7 R AR5 g 428 T R L

3 BETTHER/NEEST ERiE

XF— @ K/NHy 512 X512 pixel® BT EIMR , 40
P AL b s R 5 — a5 T o L B T3 ER P i
F—AT, KN TX512, 898 b T R o R 8.
KT RN 22 A X FR. R o, HOBCHR 28 19 A7 2 3 o
(KN 1X256) 34T 45 Ak #1 CAn R Ze > 38 43« il

PEFEBELTRS T

13 %

K4 THHE
Fig. 4 Interferogram
Sr AT IEL S AL f T E b s R B R
EEAE AR TE AT T W B i e 22 M BT
5% JEE S (R 2 PR 358 23 D' i i AR o £ TP AR S T
e D e 2 5 R Ay X3 T 9 5 B A AL 2% o 1 2 (LR
UEAR . 100 AN AT R N3 i AR RO
(19 = L BRI 2 A AR AR 5+ 55 A5 23 114 K54 R
RN BT F A AR /N U5 73 itk 28 T8O I 1) 5K A
ik LA R AE 32 FH /N 7 125 T 40 K088 I T 9 1 /9 23
A REAIE B Y 5E BAS A7 ik 7 QPR XS 00 P BE AT T 4
Wi 6Ca) . H K — AT 256 DR BE i A2 = 4.

B AEAE — 16 X 16 B HE B, Bk O B A4
120
100
80
60
40

20
0 [N

-20
-40
-60

Signal intensity

0 50 100 150 200 250
Optical path difference
B5 THAExRGXhETHE

Fig.5 Interferogram of fourier transform spectrometer
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Fig. 6 Reading and storage modes of interferogram data
TSR T V5 A At A R A — i 7 =X 1 6 (b)) B
R etk Z 5 0 A O 2 — 1T 256 DU A B
TG X M Z BIHESN A S 16 XX 16 1 4R [ FR
g A4 AR /N B 4 Sk b /N IR ) H ) 2
W — s P15 1 A 2 B o B DX sl v RO 2 B 1
2 b X0 I 3 B DA A X IR B R R AT .
R )42 A7 A 7 2 TR s T 9 1 R o A5 B TE
NP AR Z WA B T A A TR A /N AR R
Je AR R 43 B A 5 05 5 R N % T RS |
GIAT s BUH A 7 N2 JE SR TN R i R 4. 5
ER S p HR T R AR O SR 48 2 R 1 AR AL
RS IFHTT T

4 EBEVREE

XF 9 1 T 4 OR B9 A H RO 1R 8 B A 5
— BB . X T e T 9 T R AR 4 e 1 9
HOHE AR SO 45 e IS (L £35 158 LG R B2 B T 446 0K
B35 kG T 85 B KN MXN, — i 12bit ik,
AR 46 J5 T 9 B A8 R MY XN L 4 65 1 37 2
Wy Lo, DU B /Y — SE B s Sy COiB 4T
WIRIEAR LN

MXNX16

LomRateZM/XN/XLU_'_C (3)
(B (= M L) (PSNR) HFE A
PSNR=10log N4 0

23—y T

AU, R R RUR . v o 48 5 A R

W AP X s 46 i IS 69 IR DG T A R UG L 1l

PG AR XS £ 77 32 22 RQE K i & A0 (5 RT3
X J7 iR 2% RQE

J TS =s 11 s

RQE=-"— 0.5 = =

[LS(HId f

0

KL SCP W EE % s SC ) Wy 25 JE 415 T 5 1

(5

W, f=1/2f, FIA— LB R 0< £<0.5),2 WK
G pm) o f, F RRESR .

5 XBRHELR

5.1 EHFERE

ST 56 SR AR S 50 540 A DAY i AR A v BT T 2%
114 S A b ) 1 0 D' T il L AR S B 0 T R R
T B A b A D s S 1) — 0 40 AR 2 K A
400 nm % 1 000 nm, {3 1 K ECAE 10 000 cm ™' F
25 000 em ' Z ] £k 4.

X Il BRI SR A SR AT T E RO IS 2k B (o),
FIH] Fourier 22 #6245 ) Pr s 219 TP i £k 1) o
FH/NBEE XS T W i 2 AT T 4 A )5 4 205
FH Fourier 3848 2 75 H 6% i 28 B (o) o HL 3 45 il
J& BT f 2RO TS il £ L S A R AR ROR . R
g 7.

Compressiom
decompression

1(x) B(v)

Compare

I'(x) compression rate
and PSNR The final
comparison

K7 EgnE

Fig. 7 Compression flowchart
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Fig. 8 Interference curve and spectrum curve before and after compression

®1 HEHEGFHAANWEESER

CodeDim ComRate RQE/(%) PSNR
5 4.031 5 1.1 171.7
6 3.078 2 0.76 184.7
7 2.398 1 0. 31 199. 2
8 1.990 9 0.14 213.7
9 1.687 9 0.083 229.2
10 1.463 0 0.072 243.9
11 1.296 0 0.069 257.4
12 1.164 5 0.068 273.1
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CodeDim ComRate RQE/(%) PSNR
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9 1.929 6 0.14 212.3
10 1.631 4 0.098 226.2
11 1.428 3 0.082 234.4
12 1.270 5 0.082 238.1
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Fig. 9 Parameter comparison
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Fig. 10 Parameter comparison
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Interferogram Compression Based on Wavelet Transform

HU Huang-hua, YUAN Yan,ZHOU Yu,ZHANG Xiu-bao
(Key Laboratory of Precision Opto-mechatronics Technology sMinistry of Education ,Beijing

University of Aeronautics and Astronautics ,Beijing 100083, China)

Abstract; Based on the research of wavelet transform and SPIHT (Set Partitioning in Hierarchical Trees
algorithm,wavelet image compression technology is introduced to compress interferogram. In addition, in
the wavelet decomposition coefficient matrix, high-frequency image data are close to zero, the information is
mainly manifested in the part of the low-frequency image, and the mainly information storage is close to
zero optical path difference in the interferogram. A row of interferogram data is disconneted and the data
are stored with Z-storage array to the matrix form, which is compressed with wavelet algorithm. The
research results show that the improvement can raise compression performance.

Key words: Wavelet transform; SPIHT algorithm; Interferogram;Image compression

HU Huang-hua was born in 1983 and graduated from Beijing University of Aeronautics and
Astronautics in 2005. Now he is studying for his M. S. degree at the same university,and his

research interests focus on interferogram compression algorithm,




