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Abstract: Based on the factorization of transform matrix in triangular elementary reversible matrices (TERM) , an integer ap-
proximation algorithm of the principal component transform (IPCT) was proposed. The pivoting method of TERM factoriza-
tion was improved in order to obtain limited error and enhance computational efficiency. And a new lossless compression algo-
rithm for hyperspectal imagery was developed by combining the perfectly reversible integer PCT with the 3-D Tarp coder. Af-
ter an integer wavelet transform was applied in spatial domain, the improved IPCT was used as the inter-band decorrelating
transform. In coding stage the novel 3-D Tarp coder allows probability estimation with five simple recursive filters. And this
probability estimate can be used to drive a non-adaptive arithmetic coder to entropy code significance-map and refinement in-

formation of transformed coefficients. The main advantage of our compression algorithm is of low complexity and it can yield

embedded bitstreams with higher compression ratios compared with the existing algorithms.
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Fig. 1  Flowchart structure of integer PCT implemented by
three TERMs
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Fig.2 Histogram of the difference between the real transform
and its integer approximation by different pivotings (a) complete-
maximum pivoting (b) quasi-complete pivoting
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Table 1 Compression ratio results for the different algo-
rithms and images

Image JPEG -LS JPEG2000

3-~D CALIC TPCT/3 ~D Tarp

Cuprite 1.95 1.89 2.75 2.93
Jasper 1.96 1.90 2.86 3.0t
Low altitude 2.07 2.02 2.94 3.07
Lunar lake 2.08 2.02 2.81 3.15
moffet 1.95 1.88 2.72 2.94
Average 2.00 1.94 2.82 3.02

Bk 5r H #EAT 3-D Tarp 485, F6T, @ LK d &
BAEHITRE/ DR E R HITREL PCT, 8BIR5E

R RR. 72 BT A B P, Tarp JE R AS 918

HEH «c HEHO.S(HFREAIEEK, Yae
[0.3, 0.5]8¢,3-D Tarp 4t5 A9 M REAT B A HUiaE
§). SIS R T T HU K JPEG-LS Bk (—F
S TR EE R ) , B F /MR JPEG-2000 &
¥ (BIEFF KB ERIR SRR HE ) , LA K 3-D CALICH"
(F—MEZHN=HTHEREE) , TRERLE
1 Fr%).

F1MERERER. RHMWEREREEH
BAEF JPEG-LS 1 JPEG-2000, B /5 W & # & —
BN HEBMMERERER, BASEEAIEER
A B9IER A . AU M E Bk H 3-D CALIC
BRIEm M ELR R X R F N IPCT #f FBGFHIK
BTHREBETHNER, R 3-D Tarp JEHEHFHET
30K B I R E A 5 B RE M BT AR S AR
EPHEER. BN FARGRWER, F—&
EMERARYBRAAR, XEHTF-ESERSEE
FEMNHTRBRFTE.

4 £iE
BT — M T B A B & B (IPCT) 71 3-D

Tarp 35452 R 893 BUR 2 20 = b8 MR R HRUE 4
Bk BYPCT BB E RN HERMEREA
BHR. W2 RBRIGE ETRIE THE, BT
TERM 73 # B E&. X TROGEEBR T E , Tarp 18
BEHARR—FERA AR KR A X GRE T X, 5
RHEBABRERERA, ERA SR AMME. 4
R EHOEEREBER TS ERRERE
—HLZ R ER.
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