Green Book

IMAGE DATA COMPRESSION (1/3) COSDS 120.1-G-3

FITH: 20211118
(BT —2EHE]

ZFﬁapnﬂéf:H(i CCSDS IR IE{E T —4E#5 (CCSDS 122.0-B-2) |DEEHEZE[ IS, TEHEMR
B AOmEMIRILE RTEHD T, CCSDSEMMDEET—2EHT7ILI) X LIZDWNTO AMLGESREL T,
B 22 %E*%l FHTHNIANDEREE{RTEEBHELTINS,

SR CTHEOND2REEM T —2IEB AT T —2EMHET7 IV IAVRLE, EiET—3%ED K574
B TI a—F3 3 ERELTWS 2EICHE . SEICEHBOA T aL E/INTA—R AZ(ZEEIZEELT
MDERBA. 5E(ZCCSDSENSEZBAL-EMOETHREL., FOM—BILEEMRERDLEE., 6E(C7/ILTUX
LOEBIROERIZDOWTERLTLNS,

BUIZRT &I T—2EMHET7TILTYX LI, g —T Ly ZE#2 (DWT : Discrete Wavelet Transform) &.
EwkFL—>IT>a—4 (BPE:Bit—Plane Encoder) M2 D D#ERE TSN 5, ANT B2 R TERT—4IZ

(FR2D LSBT AFIVILODEHELTEY ., BIREXFESHEFLLLUIFESLLEHETREINS L
MELTLS,

Input Discrete e e
Data Bit-Plane Unsigned | Signed
——3  Wavelet > Encoder —> Integer DWT 25 25
Transform EOdEd Float DWT 27 28
ata

X2: R KEVEILEVNEE
X1: 3—4% — DX
© 2022 FHMZEH T FERE (JAXA)



Green Book

IMAGE DATA COMPRESSION (2/3) SR 2021115

MEfR T —32 EHE]

<BE#tHx—T L yZEH (DWT :Discrete Wavelet Transform) >
DWTDE#HHEAKIZDOWT. 3I2TaS S LET—270—%RT,

BET—3%ANL. TOYVSLTET AV MEAICERBEICDWTREZEETE . DWTIREV N\ I7IZRET 5,
2RFTTT—RADERRIE, H4ITRIIEROEBRMNERSN, 1B ITEBREERT S,

start

-
-

(a) (b) (c) (d)
encode segment X|4: DWTIZ & A2R Tt T—2 D IEXMEE 15 73 iR
X3: DWTE a—/ILDTATSLET—4T70—

T -G -
= B s BN
] y -alll EEEN BN
image lines performDWT level 1 ERTIET ° = © 5 ° 35
vl qoy T o~ 0 N »
— = i
Ly ourt 59 & &3
. — O -— —
performDWT level 2 A e Jcoeficient B % 'S %G
Y| buffer 0 0© o o
B 2 2 [w[e] 12 FHw
o LK @ LL, HL, | HL, | © ’ HL,
performDWT level 3 HL3, LH3, B3, LL3 ..? o LH, [ HH, LH, | HH
original > > >
¥ image
e LH, | HH, LH, | HH, LH, | HH,
g

© 2022 FHMZEF T FEEE (JAXA)



IMAGE DATA COMPRESSION (3/3)

MEfg T —%EHE

Green Book

CCSDS 120.1-G-3
F1TH: 20214118

start
|

¥ 542
55 & AS bt amsine encode segment header o header
| I
|
| v 54_3|
T coemoere >| gquantize DC coefficients |

encode quantized DC
coefficients

]
i ¥
[ AE B4 e encode AC bit depths

r
| ":ﬂ DC refinement bits for all

AC B DT cosTicents (B plane
bilocks

blocks

| code parents update for all

code children updates for all

for all blocks

code grandchildren updates

blocks

produce refinement bits for all

¥

segment complete

compressed code stream

X5 BPEQ O S LB LUT—4270—

7

<EvyrFL—>-T>a—4 (BPE:Bit-Plane Encoder) >
X5(. BPEQTOY S LET—E270—R%ERY , BPEIL, Efich =T —2AN)—L®D
DWTIRE/ N\ 77D SDWTIREEEEL ., REFO—FELTH AT S, BPEIX4RTYTT

2 AVNEO—FET D, ERTYTIE,
DETAVRAYEDOIO—R(§4.2)
@DCHEMNEFIL(§4.3)
QACHRHMEYNRENDTO—F(§4.4)
@ACEHITOYIDE YR TL—2 (§45)
ThY. DQR®@DIEIZa—KtT %,
E:HvalRd § & CCSDS 122.0-B-20 S B %
BPEILITAvY 1M ENS64DHRE Y IL—TT
Dr—JULyMREEERT S, JOVvIXIREBRDE
TR L TULNS, B6IZTRT LIIZ. D120
TILBN1DDERB T —RIIET S, ZZTLLIIZH
B1DODLEHBT—H%DCETHE CNIZEEMR TS

- 3 N3 T—% (parent, children, grandchildren) [ {=+

ILTREN, DCHEHZEH64EDEIMERT CD
TybEITOvIIEERT . T BRDTOVI%E
2T AV IEERT B,

DC coefficient | O |

parents [0

DC coefficient [7] O
parents ][] [T

grandchiaren "

LH,

children
LHy HH, Hy cmldren| I
ﬂﬂ [T grandchildren
i )

HH,

wavelet-transformed image

a single block

X6: v —J Ly EREROHEEK
(12DT AV F64READIZEE V)L THR SN D)

BPETIZ. DCEZ2DMHMTI a—FT 5, COEZZERTRELI-HTH D+ AV AR KIEZBitDepthDCIEEET Do
70997 mADODCUSN DIE (631F) Z2EH TRITLI-HT B D T OV NI K EZBitDepthAC Blockm | EEEL .. 7 A2 AR K{EZBitDepthAC ]
LEET H.BPEIL, LEEDHHERRL THEZT I—FLTLK,

p )
1 masmccspsigts

* Image Data Compression. CCSDS 122.0-B-2 (Blue Book), September 2017.

» Space Packet Protocol. CCSDS133.0-B-2 (Blue Book), June 2020.

* Lossless Data Compression. CCSDS 121.0-B-3 (Blue Book), August 2020.

* Information Technology—JPEG 2000 Image Coding System: Core Coding System. International Standard, ISO/IEC 15444-1:2004. 2nd ed. Geneva:

IS0, 2004.
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