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ABSTRACT

This paper proposes an image compression method suitable for digital
image-based plotters. This plotter is an image processing system designed for
aerial photogrammetry for map produciton. Since data volume is quite large,
efficient data compression techniques are important. In aerial photogrammetry
different pixel sizes are required in orientation of images and plotting object
contours. In this aspect pyramidal image compression, including the GBTC
(Generalized Block Truncation Coding) algorithm, looks most appropriate.
But the GBTC algorthm does not preserve edges of images, and loses significant
information when plotting object contours. The authors propose a method to
store positions of edges instead of quantization levels in GBTC. The experiments
illustrates the quality comparison of decompressed images with the GBTC and
the authors’ method. The result shows the latter is superior both in precision
of idenfifying point pairs in stereo images and the compression rate.

93

Keywords: Image Compression, Edges, LoG filter, Precision, GBTC Algorithm, Digital

Image-Based Plotter, Digital Photogrammetry, Measurement

1. [FLCHIC :

FEBOREC L - T ERBREER CELR T
ULk N DBERITEE TIEL Z LN TEDL LD IR -
T&I, ZELIBET « VA NVEREYR—ACLER
el LUFF 4 o2 VLB & S) T2< 5 ] #BA%
Feh 0, L EREENE GhERER) B
HEHLTWB, T 1 v 2NVRULEDORAIEE L TIE,
K ItER T — 2 OB EBRERE LORROMERD 5,
& ZERANIZ 1 D2ORYET 2 0 2 7 b TIE1008K
LEDZEhBEAARAWSZ LB L KW T, AEE
DFREE N BT Eh 5 L5 i B
Th HEBETF— 2 2RI ERFTIHENETR T
o BIFEBROEMES LTREL DHENMREINRT
W5 A2 B JPEG EEEHRE L AR —BHY
Ko Tw 5% ZOHFRBER A vERENT T

VEHESLEALASDHELLDTHAHH, BEKEE D v
MR, FREBCT ST 1 v 2 VKB
FTLLEWT WV,

BB DOBEER T ABE TV NEVEROT— &
DRETH D, Ik 2 XEFEEDOERFORKEEI LD
PR cE s EBGEREOBRANEREE L 3emBETH 5,
T4 U ANERERIATRIE. 1/ 3 ERBEOHIE
ERSLLETE L DT, CORERBL LD
SumDERBHRLER LS, 1 MOEHEREBK (23
cmX23cm) %5 1 Y E LT A E, SpmX 8 pm D
RTR1IGBDF—2BIinb, L LD Fi0id
COLOSERVCEBEORIZLELTIBERIELIS,
BENAHE T, FEMERD 5 SRE MR O T —
AEERTHZENE N, DL ERIREE F20pmE
EOHERBEBELT5, KBIZREAD>TDT F

*ERAE THRE T TEPRERMERAE TFHK



94

o701 BRILBEOBE LR U TH B,

ZOLDEEXNILEROBEBRTE 2\ K{b%
15 L BRRAERBEROEZHFE> Lo ThiET—
AEREHNTE D, L LEEKRBVEEOEERE
PRE I 50T, LBEG L CEHEOBB N #®/ITT
E5r57% (ThbbEEBBED) 7— 2 CHEM
LTHEL OWEFITH 5, ZEBBEOESGEMES L
TE €53 9 FABEONb - &b BHRTH S, 5
3 v MBI GRS SHb WERAREEC T 2 v
PEGEIL RIST EREEDED ¥ KRS 5 ik
Thb, L LE#iRES Iy FEFE(LRIESSED T
2y 7DKEIRBEETELELDT, EREDH
ML ER LIV, DD THNHESLEELD
ET—RADEBEROLTIENTER L, 7By JDKE
SEMECTHES I v FEMEZ, ¥bDTHERE
ROBCAEC IO TEEOH LRI CHETHS
ZEBHLRTWT, HLDRINTTND, LT
BoOWMoEHAHE LCGHI 2 7 1 o 2 VR{EEETI,
Tay JOREILZAECT S LBRANELHEC L5,

CDET2BEOYS 3 v FEELHRE L, »DJET
W ERRETD D kB HEEOHLIVNE VLS L
T GBTC (Generalized Block Truncation Coding) &
DBEETE AN, O AEIZIFRER % mXm BER
GEBEIIm=4) O7ny JEBEL, Z0OTuy /A
DEEBEORAMBEB/MEE DE (BAKE) AN,
BZOKEITL LT ERIEDFHENHDHREY 3
BB E— FEHBEL T, BT L LR RE
BLTWLHETH S, GBTCEIL, PEVWESET
ERESGEOEFAMLFR LTI/ TEDZELEbIT
Who L LEED ORRTIXGBTCE TOHETTE S
TR v VWA OHLBHEIK E . BEEERC
EPRRIERE LS Z ERGh o1,

F 4 O 2 NEUCE R ERIZEESH R OB ST ¥
WOT, BEOHLIEENEDBE % & SindhiX
HF HECI bis\, MR EIER T 5 & EiTEE
Y. BB KR EZESELLHEETHLDOT, Ty YD
NEBEEFERR b - L DEETH D, £ TIZDGBTCE
TOERBEOETFILV VORI LTy DOEHREE
MTLHELREL bR A,

CORMX T GBTCE:THEBYEM LIt & &, =y
CERFEHELIEE LUTEEELD y SREELES) O
EfER, BIOETEBOMEYARS, =y YDER
& LTLoG (Laplacian of Gaussian) 7 «+ v 2 OHJ)
DEBRFERRA W, Ty VRFEIGBTCELYE
FERAES DOETER L TOER L THEZTHORK
ERED LItV & ERATRT,

2. GBTCRIC LB TF—YEMREETHEZD
BE
2.1 GBTCXIC & BE{RT— Y DESMR
K1°CRTEHOCEREZ mXmBERDO T vy 75

B w8

7'mu v 7

/‘\/)

l T
W%%——%lt\;m‘v—y
WW%—r%ZEybfv—y

*—FA ®—FB ®—FC

M1 7ey2ZsD320BFLE—K
Fig.1 : Thee Quantization Modes in a Block
L, T ey sl ERCETFET 5. m
OEER 4 BMEDLI D2, BRI NRER A &
TELLOSREPRADT, m=4 UM, m=2DH
EEROFE ot Ty JRDOEAEZE (DR=| 7oy
IR KfE—7 2 v 7HH/IME | = | Lmax-Lmin | )
FHEL, BUCRELLEFERT A—42T,, T,
(T, <T,) tHELTUTD3I20FHLE— NSy
HT 5, FENMIEE—FNEE—FHNTORFLL L%
iR TAZLThENnG, BEERXD. T rv 7HOF
WiE%La, BMYUKHRETIETFLO LEWERXLL #F

SELERBTEL_LVE2QET D,
O S{LOFIR (K1ER)
E—FNA  BABERERECNEWEES (DT .
FEFRY 1 V- NVZETET3 (Q=00),
£— FB  ABZER T.SD:=T.D& ¥, FEHE
%2 VXNVIEETFET B, (DELaikebQ
=01, D=Lak»Q=00)
E— FC : HABENFHLCKREVEHE (T =Dx) .\
KEFR T 0 v 7 AOMEHES i O&EBEA T
4 VRNV BFIT 5 (D=<La-1/2Ld%
5Q=11, La-1/2Ld=<x= 0 7t 5 Q=10,
0=<D=x=La+Ld/2 #5Q=01, D=La
+1/2Ld7% H Q=00) ,
HFE—F&b7 oy JNOFHEREEES Yy T
HREL, T=F%2Ey b, EBEEFE—-FROWTE
FILRAQDELIE y b EF2Ey DT V—V%
RET 5,
KB ERIKRD L > b, BE LIEEES p TX
T&, BEF L EDLEWEOMEZ L > TRD LS



it b,
QLS LOFIE (K299 MR)
£— NA !p=La
£— B : Q=010 & &p=La-1/2Ld,
Q=000 & Ep=La+1/2Ld
E£—FNC : Q=110 & ¥p=La-3/4Ld,
Q=100 & ¥p=La-1/4Ld,
Q=010 & #p=La+1/41d,
Q=00 & ¥p=La+3/4Ld

00 —
00 Ld/2
Ld/2 o1 — 1%
00 ——————— La La 7 L/,
Ld T A
T — Ld/2
11—
£—FA =—FB E—FC

La:7 & v 7 WSE(E
K2 3-20%— KTOEE{L
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m=2 m=4
E—FA 10 bit 10 bit
£—FB 10+16 bit 10+4 bit
£~ KFC 10+ 32 bit 10+8 bit
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Table.2 : Frequencies of Incidences of Bit Patterns
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(a) m=4

abed abed

0000 24.8% 1000 3.6%
0001 5.8% 1001 2.3%
0010 1.6% 1010 3.2%
0011 3.8% 1011 3.5%
0100 3.4% 1100 3.6%
0101 4.7% 1101 1.8%
0110 2.7% 1110 5.1%
0111 3.8% 1111 26.2%

(b) m=2

abed abcd

0000 8.2% 1000 4.5%
0001 3.3% 1001 0.2%
0010 6.6% 1010 3.5%
0011 12.5% 1011 6.8%
0100 8.2% 1100 18.6 %
0101 3.9% 1101 6.9%
0110 0.2% 1110 5.1%
0111 3.5% 1111 9.9%
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abed abed

0000 83.4% 1000 1.2%
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0010 1.3% 1010 1.2%
0011 2.3% 1011 0.5%
0100 1.2% 1100 2.1%
0101 1.2% 1101 0.4%
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0111 0.4% 1111 0.5%
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