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system for Chinese medicine

IR E
TRAZBRTER A

# %

TEFPEBISHERRE  PREGAVDERES T 28R Y
BB oM AERRETELHNE TN REFRAGHEE -
A BB RANAXEREREARN HELAMEBEERNEHNT
G- FW L e TRSEBAFRAE LSBT —BELEEIWH
A& -

AU TFTASHBEBMR - BEBREATHUMIMELREZ A AL EE
P ERF 'E;‘%/f?di B REIA R oz e £ RCBAZ £
éﬁhm FIMER  REAARBETRETHRERNBLE - AT
wHr b ﬂ BGERAGH TR B EE4NEL REHTEAETR
ETRHETEM - FBEREBRETZEE - LML #
i 1D BREASERHGREFTTEE  BAWBE -HRT 2T HEE
—E%{S’tﬁf\#ﬁﬁﬁ*ﬁh WRBEFTRELHERE B ERE RO ES
W EF S
BRAATARE SETBEARBEAGOTBRBAMG W Sl
A%%‘ﬁ%ﬁ%&%%ﬁ% AL RN - AEBH EH M IHSE
NHleERE BEEFRETESHA D% E P EirE s 40%4 L o
gl oA 1WA T - A8 6689H L AREBAZEE A 20%

-427-



RE wE8R N aE it Ra s GER 0.0%BEHT »
EYRRF - FTRALABI Oy TRAEL4I 60y MEEMABNSHA
10 3] 20 FH s 0 = F B & WK

&SI EFMIT OB oL AS P T EALE &N, H LA
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ER % EHRFI0%AEERAFTRALEHSHAE 0~10%Z R > & F
BEREHTHh BEoHhERLEsSAM B8 K A A2H4RE &
EERE Ry BB R A — ek o

U EHERBT AN EXLR24CEE T T8 ARFTH
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ABSTRACT

Tongue Diagnosis is a important item 1n observational determination of
Chinese medicine diagnosis. Chinese medicine doctors mainly observe the
color, movement, shape and properties of tongue when they are diagnosing. It’s
a tread that the quantitative analysis via computerlized Chinese tongue
diagnosis 1n recently years. The purpose of this study is to recognize the color
and shape of tongue, color of coat, by using color image processing techniques.
A system was established for the quantitative analysis of tongue diagnosis by
hardware and software integration.

In the study, the tongue image was grabbed and callbrated the tongue
characters were distinguished via our system. In pre-processing of tongue
image, the calibration of environmental factors was emphasized, including
global calibration and RGB standard calibration. The results that it could
compensate 1mage deviation which caused by different environments. In the
analysis of tongue shape, the edge of tongue image was obtained then the
length, width and area of tongue could be calculated by using boundary

detection method. Also, the thickness of tongue was recognized by using
stereoscopic 1maging techniques. For the development of algorithms to
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analysis the tongue’s characters, tongue color and coat color were recognized
by using segmented tongue image which were take from 15 health people.
Besides, analyzing and recognizing of whole tongue image, the tongue image
was partitioned to four parts to analysis the distributions of tongue characters
according to the principles of Chinese tongue diagnosis.

After the system was constructed, the property of the distributions of
tongue phenomenon and the regularity of tongue coat variation were
generalized by testing 50 health men cases. In the global analysis of Tongue
characteristic distribution, the percent of the color of tongue was more then
50% which hght red tongue is beyond 40% and red and dark red tongue is less
then 10%. In the distribution of the color of coat, white coat was almost
beyond 20% and more then yellow coat. The result show that less than 0.5%
case was without decision based on threshold histogram method for
distinguishing yellow coat and white coat. Most of tongues were 4-5 cm for the
width, 4-6 cm for the length, and 15-25 cm* for the area of the tongue by using
the segmentation of image method.

The distribution of tongue characteristics in sub-regions, the color of

tongue and the color of coat which located in the middle of tongue were not
different, but distribution on the left and right region were 40% and the top of
tongue are located almost within 20%, which was smallest. In sub-regions of
the distribution, red and dark red tongue are almost within 10%, but top of red
tongue increased to 40%, but the distribution of rest part was similar with
distribution in global distribution. The distribution of yellow coat, 50% i1s the
largest in the middle tongue, 30% are largest in the left and right tongue and 0-
10% for the top of tongue. The distribution of white coat are likely to vellow
coat, but which are more then yellow coat. In system restrictions, the speed of
calculation and technique of segmentation got to be improved in further.

The result showed that our system supported achievement of a primer of
tongue diagnosis. In order to accomplish primer purpose, more variation
sampling should be obtained, this system was modified, then system database
was established. Besides, analysis and process the image by using computers

would provide the objective numerical data to support the science evidence
for Chinese tongue diagnosis.

Key words: Image calibration, Edge detection, Image segmentation,
Tongue 1mage character recognition
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 BRZIME FERERBHEAKENETF A PR PR DT
x\ﬂi‘]%‘? Y EFRARLMLEEZN — - SBREALALET - B3
EEHFE HITRBELER FLHARAEZEEZELERFY (substance of
tongue) £2-% % (coating of tongue) [1] EHEPIE 8 » THILALE

%> EENTE ﬁ.ﬁr# e~ 55 mﬁ%iﬁﬁ%éﬁiﬂk%ﬁ’
FEHVEDPRELE 5K SRR KBETRE L B0 143

i miﬂ&#é?ﬁid’#%‘é%é’]-—i&
FTOHBERBA BRABRRKOAR RAEFLATRBEIH KRB

I ﬁiﬁ%%%% MBEFZATEFR  EFHEAROLH SR £
SMERSAHBERATLBEMEM] - AFR FHELHEEF R 3E S
WERAESOAS AEBREAZIT HEFE AR L 158 — Rk £
AENETEARZBERTYEFTLSTIAOHAE Lz M A2 T £179
HERAELBENPERENBENEATE E0BF4PE T8 T L84
W UHP BTSRRI - EAREKEEZEPAFE - FLHE
WMHEZH@ e

AEERG AL ZAREHEETE (color quantization)
13w o £ RGB ¥ @44 (color modal ) £ HIS # &4 % (color modal )
T[]l BEREPAATCHE ~ 4%~ B85535 & (primary spectral
components) * & & (hue) -~ #f2 & (sataration) & (intensity)
RET - BARBXEETEEHRE-CA -BAXRHME -SHE-TEASHFR
Bl ABARLFHARE  RyOWREERLE s - ERBEHNHELEAY &84
HE O KB —EENYRME GAE B H4E -S4 ~ ] 465K F & 48
ARG ARE » FEN S HEARHEEHRE B -

EEFERBATHSTHHE L - & 2ER £ 4% %2 (boundary
detection) (6] &% 5 % (image segmentation) [7 ]éfJ?F:?z*: » B G- 1B o
MmBARNEALN TR EHBRN8]  RRER LB B4 4 & (stereo
imaging) #:%[5] - ﬁaf"-ﬁﬁﬁﬁsﬁd% X 0 B —!Hb- ﬁ A P R 6P
FHRARE  MERNYS

&%%ﬁ%é%ﬁ&%ﬁ%i RS FTE BRETEAEER
FAAE R  HEL A FEMB O TS L —F o T E
B (DL S88RE) BF648M (AFHELE) - BH BT
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FoRFBZUBBRESOFTR BB AT EZEST  BHFRH
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5 REILFBEFL2RE By PEGFrRimEsgsD %ﬁrr %

RAEEIREBEESRSERETN REFPETLOHHLERMEE - A
TAE BT RNERSEERFFTR EHMEATE %ﬁ%?%
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T AELHEILHERE T mm% CET LehikdE 0 EA5CH —L B
AAHBZHRE AN PHERELERAMRT EARE  RESEEY
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%E'J sETH T ERME > BFERE 2 E"'r&' B EMT Fmeh B
1] - o EBEREFLBRHELHEE S FrMm—EALANNS
1J[2] - £[12]PRUEHEAFH L & - ﬁ% TETORIE WA F S 2N
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B AP — g RIS ERARAPT R EIRAECHRREETH » 41
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MEIERFT@MPHAFEE MG ELERAE - TRLHE  EAH
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EJE%LRGB%,»@, Mg kb ERE (FeE~FY8) ey (texture
recognition )[16]- A ¥ & 2& e HIS M S & a4 [17] -
BREAPRELDUERENOMG LB AR A2 —AREHLEE
B BN ERR BRREFLFLBAREYR-C-BEET » # &
T ERRIE —EBEFRE - YREELHRAEP LWAERAEN T LS4
BIRBZIRI RGO R  BERGEE (pixel) 89K/ B4
ERFIRE EMAN T HARE - R M??%%ﬁ%ﬁmm%=#®$%%i
Z ok IE (18] -

$mﬁﬁi%zuﬁmﬁﬁiﬁﬁmﬂﬁi~%&mHﬂw%%
BB ELHERDHB AT E - S6HTH BAMRE S G2
MEILR-GC-BeyS#dE » L ET LIRS T o
(=) ~ ¥R IEH Stereo - E 1%

Eﬁﬁ" EHBREZIEARS  ARARFUNEHBEZAERER
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(noise reduction) » ¥ & #78] (edge detection ) & #) A # £ & B F (mask
operator) [5][7] * & &4 % (segmentation) #HH#F » A K E‘iﬁmﬁﬁ
( thresholding ) éﬁjf;%[5][ )] - ERFIFAREY  BFRHLETK
MT—&PHAE —FEEAERMOH T FRE @#Wi$%ﬁ
Camera #9434 » B mBRER-G-BEB ARy B TR RAE S ey F AR >

LERAMEESRBBROF =T HEBELAGKREFRFEANSFFOLAR[20]
AMRELORTHARE  RAMRAFTEZHAEFH(2]] - £[8]F

Y EBE Dlxelsﬁimm-tlﬁé’]@# AEEsE P AAEE (Mask) B
PAE £ 7R Es > B A MEEHEAEI[T] - @ Antonio Francisco
Bl 2HAEALHRGE TR EEZOBRBA K TR oMETE-4
BErFaaAE[22] - £[23]F BB MRING LR ERIERE
FiE o ARZVYBI N GTEBRHARY  RETEFLEEGT K -

33 %1% (stereo imaging) EERANARAFARBRALELHLR &
RBFE R 3D BEEAE[2]] c HEMORRET @AY REY RFHR
AR AR E—RBARHEBRERAGETEDRAHETTe(5]23]
o HAERBRYRRGE LR R AR EAARE 4] B ERRE
B b EhNEERARG ARER N B AR AT EATEA
LB R BE R T Bk T E M — %M e E & ( correspondence
matching) * R ARG MHME TERAOGFTERBRTAHA=HE  F—REEEI
it & ( area-based matching ) [21] * x £ & # A & 48 B ( cross
correlation) B9 B IE » K H B AL E - & —F& & 454 & ( feature-based
matching) > £ &% 4! A edge point & edge segments #4F:%[25] » &A&
#| A smooth arca 8§ # T & (36] c F=HAFAABEHEER][2T] - &£
CEAiEEHGE TG AT EREFHGANBE LEES LEN T E
#HE Match®y RI2[28] - IR ER T EREE S NERA PR TE » M4F
M fe s T AL R - BRI PAF IR G L&

SRS EMAE B 4
BATAL PR ELAAHLILA R - E58 LA FZHARK
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O ERAEATHBEGORNE  DEHRERFEEIERASEIERNEBEZ  wH
:ﬁ%wm¢%%%@%&$%ﬁﬁTk Rt B 52 TR RRE
hepr B LR GhERE BN T LA SL KB ENXRY T EF
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(=) ~EBBHYHEE
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Hﬁw‘J—E SRR ST BB R QIE B oSSR o3RRI - R EER
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Bl s BEFHBEERE EERLAENTLEERLHE L GG
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& 2-4 RGB 427

CLEMXY, 24 BaEVeRa - K -Emam B4 48R-G-
B> Rybx & = %BE (tristimulus value) & R~G-B> & &4

% (fraction of color) B r~g-~b: Btate st 2-1 FAF
r=R / (R+G+B)
g=G / (R+G+B)
b=B / (R+G+B)
B r+ g+b=1

(2-1

)

A GGER  ANEABGAEEN  BAC LE & &EB &6
o TN ARAGREREETRILRMAF[25] ) wB 2-5 5% o

HISE A 695 & 45 F &3 (hue) foafo E (saturation) & A B 2-6
(a) YHBEL=ZANMRZE - HeSPHe AL A ERHACEYA
Bomulg H=02 HBetitadt  dgHRextREeE HA200HE-mgEEe?P

et S RBERMOETRANBEE r EP I =,

=R

A IELE -
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(. L E. CHROMATICITY DiaGRaM:

o SPEQTHAL ENERRY LOOUS
 IWAVELENGTH NARCMETERE

®25CI1E oEE
AF &3~ dafe Ao B (intensity) B4 =4 %0 L = dmikse
5150 Sl 2-6(b) AT EWBEEAE  RATRGENIERE LR 58 »

mAARILE T BGAEBFMRET[5] -

AR ELR-GC B2 BobBA 2-2X[5] &g H S~
£ a8 R-GC-BEBKERKLE»E (fractionof color) BHr-g-b -
Ml E AKX 2-1 Ao - #32 H-S~ [ 2H 2-2 & -

[=%—(R+G+B)

_ e -
§=1 (R+G+B)[nun(R,G,B)]

H(R-G+(R-B)|
|(R-GY+(R-BXG-B)|

X 2-2 %R (B/I) > (G/I) - 8] H=360—H- 4% S=0 8] H
AAZR -WwRI=0 B SEREEL - B H-S- 1 A0 1]5Er
ERARRAT  ATELZIHER  BH-S- T EZREE[0 100]3E m -

e,

H=0x"%

72 { (2-2)
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Yellow

_ B 2-6 (a) HIS¥#¥ & =ga# (b) HIS ¥ &, 3L 4% &
(@) ~ BRATBRRE
AR AT & R 3 (Preprocessing) 89X B2 A XS BB 0 UE R ho
mﬂ%&m%%-&$ AX PR RREIE IR EREA GRS
ﬁéﬁﬂ”ﬁﬁ&ﬂi& RGB 2 & 22 )R -
R RTEEL

BRMRAAXBNE B 2-TH T - AEOREAFEL LS R 0.5
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2-8 Ff s o
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2~ R KEIE|20]
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o =Gi X (Max/ Gw)
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EFYR G "B REBBRIAZLEEAHNAEZEME
Ko 7Go *Bo RREBEMN=ZFREMAPELEA
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QeI E A
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1
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B 2-0fr - B 2-10 (a) 2B E% 8 2-10 (b) AR L4 HE - &1
WEEKENRE  TERERYGHBIR » UBE @AY o
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BB T & B R Fi@ﬁ oA EAE RN Ea g RL
R A AR—BRIE - A T EEESL  ERAARITEF Ao &
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=
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B 2-11 (&) (c) BRERRE

() “BERr¥E
AARAEHEY BEAEYBHAMNFTLHENTE S ERT

o Fr A B89 % 4?.13‘”@2%& SRR REBM A BRI K B pixels
Plehdiia ~ 2480 RS E AT EHEE 6P

] ~ pixels B H

BEMmBEMBY  ENBRMEREANGS LS EMILHT R pixel &
B8] - M ALAMRETRE - RIHFEERHAEL - AENHH
AT PERGIFE B 2-12 FrT - iR A& 4 cme % 0.5 cm sy
BB AYETEH AAEKRGOR-G-BAEARBEKEIH A HERA
ERB HEREBEEME - ﬁ%ﬂiﬁﬁﬁiﬂﬁ&?ﬁ 2R g8 B A é*&@ﬁi
B - Bl REAS B TR OEN B MO (mm°) L  E &y B
kE (mm) BE&EZE (Dlxels) # B
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-qh- y T L

B 2-12 ARG FLAFH&ER > Mo £ pixels 93 HE

2~ 3R A

BGBRNEZRANALEREFRNSEANRAALE BRARYBF
R4 BHRBER LA ESREFHC A48 A% 72 65w E AN
SALBIA[T] - BB P FE L L —p £ 4 (first-order differece)
G R KGR EHHEMS (gradient) » EHEEBA  E TG EREHE
LEEMAN AL IPREATERGBREARARNMESRA RZAAEBH
Bl —G B o st EE R iTH ey X E (mask) & Robert ~ Sobel »
Compass £ H F- A b s £ 0y FEH F > 4o Laplacian EEF -
AMEPEEERNG B LR EMELK[24] -

sobel BH T4 a  MASEEEZWE 2-13 (a) (b) (c) -
HE AR 2-510] HEHFRENE RFNE AT XIFHOIR
B HBEPJaMMAES(24) -

(a) 3% 3 image region (b) G« Mask c) Gy Mask
B 2-13 Sobel 2 E Fi
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= |G| + |G| PV B FEBREE R F 6% E A
Vi =Sart (GE+G)

3X3 & Sobel R FRBE o) B H ¢
Ge= (z7 +22z +2) — (z2 +22 +23)
Gy= (zs +22 +2z) — (zs +22¢ +27) (2-5)

Laplacian BHE F X E R EFHARBEREMSEASILER » Rkt
HiGafim - REE Ao 2-6 L > BF @ 2-14 - d# Laplacian A&
SIS RAEN R ESENE AR T > BF B E B (double edge)
PG BRI RME T BEHAE A8 E BRI F 8L o AT
Laplacian — A X 2 B R AT RS E S bR e & » by Z4er o

2-14 Laplacian =## i %

L _oro o
Vi =Za 5 RV ASSRABEGEHBEAN

\VAS§ =4zs — (72 +24 +726+25 ) (2-6)

AR E

FEEBHENE TR ERBEREE[D] - AABALAAYE
Mg ZHR-G-BE " H-S~THXrg-b(ZaHuBAEAYEELSE)
BIARE] > i fA BRI o e1 % KT FZPRERHEER KRN
AR 2-THT EAAETYHA T DB EFHR-C-Bfaifer-g-~
bABIL > BERERE - MAEE (Hue) L BN Ee . THBH
LB AR BERANEE  RBELHEMBINFZ -

( f(x,y) if f(x,y)>T
g (x,y) = <
L o if f(xy)<=T (2-7)

Ev gx, y)ABFELARNEE (KRB VOB REE TA
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BB T Ll B kG AT FHGBEAINLIEFL - B —185X0
)% (smooth) #E (mask) * U4 BB HEMEE(24] - BBREHE
RaE - BEEAASRHNEER L dNEBEAATHAER LEF LS
BRI E  AMERBRAF O EHAFT REREBTF
4~ FEHEE &P

AAHESEY HROBGELEATOEGAAS T ERERL  FX
HimttE R EFHR M-k T el ehiiy AN FEHRS
AN RAHFTEOEN—HOREREHFT LS BIE B 2-15
(a) Freea e B A 8 (hisogram) HEN B (X, y)  PIRERET
BB PR THORBEZAM smESRESER 28X -
2-15 (b) *EH=ZMEXEEH  ARAFELE—#%([5] -

.qu' 1 if fx, )T
g (x,y) =

. if fix,y)<=T (2-8)

Edolx V) ABEREALEGEE (XYEEX VR ZE T AES
L c BEREETUE R A —FEKBE I THRRGEL T HBXAE 2-9
i, -

T=Tlx,y, p(x,y) ,f(x,¥)] (2-9)
BEd fx BB YA  pXy)REKTEBENEREE -
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Bl 2-15 Tug#mk (a) FERMEA (b) PERRMEAHNAMEATE

(X) ~2RBBERE

Stereo imaging B9 A E(20]) ' 2 R M PG PAEREH » wE 2-16
A BYwATHRESE ARBEEZMEE DHBARBAHEHR TS
WSEEE - AR REHRTEOBEREFE vHETHEE (XY 1) ¥
1% BpAF wEkiR % 3] B AR Ih B AR ( X1 }’1) ’ ( Xz YE) ’ 5}"\‘51';@;
wEe B (XY Z2) - BB PUMERAYRERA L K itk

RO X YyRBREMREZRIXYES 2B I AL EE THEHEGAE
R4 43 2-10 X o
Xl—_-Xl(l— Zl)/l (2—10)
FlIERE R B 0 5 2-11 K
X2= Xz(l— ZE) / A (2—11)
XER\EHH P MIEB 5 2-12 K
Xoe = Xi+B » = Li=1Z (2-12)

P RS W RS+ 4o 2-13 K
= A—AB/ ( x2—x1 )
X=x(A—2)/ A

Y= Yl(l— Z)/ A (2—13)
( x1 * v )amera 1
> f/
ﬁ‘ﬁﬁﬁaﬁmﬁﬁa%/"' A
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AR KT
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YR8 AE 2] F 8948 $ AR

I TF 3 eg FoER AR E CCD Canera #94L & ©

TR L BRIGEEHEE > AR TEATES 35 5H1@ CCD Cameras
M A o B 2- 16 Z B S Bk B 2-1T AT BRI BB LR

AR IRE X B )
REF B BIRE R

A AF A

IR EBEXTFTENETRRNFS

SR E c BN EILB Y
A RBETEROEE SAFHENEE - B EFALEREEEAELE

R P& CCD cameras F 2B %E’B

k% E iR

IMRA IR EAEY (X

%ey(X Y, 2k

5 #EB1E

B 2-17 #AE A %1% 2 F @ B
B #4K stereo imaging &7 2

# 5 HRONE

R‘,EH X1 Xe 89 %

NE

2 3G L7

CiE R TR ERELEG

X2 ) RV B ZME M RKRERHUYNELEREETE

A% RN REEBRGX Y, DERZ, RBEEW

242 2L (X1 X2)

a4 M o

Bpbies(X Y , 28 81eeh1d

SRR KRB - ﬁ:‘l‘?(x Y ,Z)EEMR D&xFE 2D Fad
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B BEL 158 —18 stereo image 8545 R 212 -
() ~#BE&FS
BTHEEEA TS RCB BERZGROHBEN L RBAEFRLTFHH
ROBERARARTEZPHUTBRETR HREANBE S EMRERFYE
SR R > o FIHEA
L3944 * BRENE T RE -G4E - B A Ave R - BB
AEIRE 138 R ena G rmafo Brnae B E 608 944G
R ERAREFRZA -
2. F3¥ £ T B AR EAT AR E S R H 55— 2 pixel #9R4E -G {E - B
B8 £ » f8Avfg PR L # 1% pixels 48 -
3. ¥ HARE iR £ (root mean square error) Erms[5] @ 2 & 4o
2-14 K o B— AR SR E G FE 0 Erms A0 £ R E4 4

pait o £ (X, y) AFRENHBL 7 (xy) BRELBE M- N
BATFARERNBMXN EE -
] A~ N=1 A 5 11/
E’”ﬁ :[ M’*‘N;Z [ f(X,_]/)—f(X,y) ] /255 (2—14)
x=0 y=0
4. 9kt (single nolise ratio) SNR[29] @ &> 4w 2-15 & -
ONR AR LEXZXRARTERBGRRENFE SNRBK ' 257%

FARAARE o £ (Xy) AFRENEE £ (xy) BAAESLDE
M- NETEEXDANMXNER -

M=IN=1 A

v 22l ]

a=0 y=0
Af=1N~]

— Y] ) Fay) |

a=0 y=0

=~ BERRMBH N R

FETHTFTEFTLTHUNBRALT  TUSABKRIG  — AP
WSROI R RERBREER c AT T B E M
gh o LIS A TR A AL T — B R A ey ER o
(—) ~ABEHEEHE

ARG ENZAEEWE 2-18 T TR ARIAG 0 P 52184
REBARER F FHEMBRARELA RIS - B P BE R XL 57
HROGES ARSHERINFR SR ERSM - XEL24F 8 4
HBER B THRECHE LA FA BRI EE A BB T2 g
MBI B - B HRXITHPEHERFT > BB TBIERE 2R

SNR = 10log (9-15)
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(1) ~BAEHEEEwE 2-19/F7 > T8 GMTan Ed SHEY
ZHEBEE B RETEEEBEGLELTALERSS ) THREERE LS
CCD # B ML E - %A Philips 4 THEHME » BEFRHHEHE LR
RE A eBERGEFIHTRIEREH B hEREAT  BATET
AEEERE THRAEBZRLNERE -CCOBEMIEAL IS
AR LA ETALERBERLS > ARAEESY CCD BB A E A
B oAMEHSHA=ILIERE BLEARALYHEL ﬁﬁ’uﬂfo 48 B4R T
S W =35 RANEHRHELHRELE BEEEZEZEZH R-G-B
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S

B 2-19 484 ~ S4Eag ~ BB T - BASE & E R B TR
(2) ~SEENBAE2HEE  GRRAOPELFF LG PTAR I G
B X 22 E X SR FeiEY - R ETETHE » AEKRIECH F 6 & H
s}_i o
(3) ~CCD % &3 24 B B # 8+ - 4k A Watac wat-202B CCD ¥
&, 4%k 254 1 Coreco /> 5] B w‘f?@#ﬁﬁi‘ﬁ‘ o 1R F B & 18 #; A Channal »
TR E CCD Vo BmUM T ARF AL VAR TF AL REA
4AMB > ST AR 1024 X 768 éﬁﬁ-ﬁﬁ'&T?ﬁ 32bits True Color #8874 48 » f&
2548 BAECE & R4 T » ARAF B £ /0 £ 800X 600X 32bits sy B4R 4 » 7 HE
#HR RGB 8y & %1% - ARMGAEITEF » LEFPFRFHRATIE
% 640 X 480 X 24bits 49 % & % S % o
4 ZEAELE  AEBAEARMOIERZT » LB R IR TR
B RAHEL R SR TR AARRFET P BETHARE R
AL &S B 2-20 FR -
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Bl 2-20 H4EZE - SMENEMGEERATREAEE

5~ AER B T Pentium 90 CPU » 32M DRAM - s &% 2.5GB &
2B ENESR 2] THETERETBRBREFRE  EKRE
Wlndows OS (42445 EF 45 - ARFEIRGF1F A 640X 480X 24bits

%6, %4% 0 FRUASRAMAE A 69 & 1024 X 768 X 32bits &) True Color &) # 7~
Jfﬁ.,éﬂc -—-ﬁnﬁs’ruﬁﬁfa‘%yé’] MEE B A—FEAR T REGHIEMER
2 s %éiﬁﬁﬁiﬁé{% ¥ m A2

AMETE P HAARRBEMSARN Y — AT RER
X R EGHERER HANIRIVGAELS  CIERFHERAF
NECEREABERENE IR FHGEOER AN TETIAMES
Wweys s A s RRE - BERELXIHAA Borland Delphi
2.01 for Windows 95 2 X35 E(29] - iz L4 X > RCB & &
22X BREMBREER  EgRAER  BEL B AKX 0 stereo 1mage
AmiEX ERHEEX BN Eeat el c B BEEXT R
PHRERA RELZKSAEFRAVNEAEN G B ATRSMIGER » ¥
2B A A Ao EAESKBRA T HEXAT LA ETHE
5_'(‘ o

B ia sz X 24y 0 2L ® CORECO 2 3) 512 #a B 49 Source code °
B Visual CH+ #2X3EF » HE &% SDK(software Development Kit)for
windows 2 X 2%ty F K [30]1031] 457 ZHAER A HE Aw A source code F -
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-454~



BAREEHEAEAE w8 2-2] T g ARERE —XF
éﬁ”éﬂzmﬁ wB 2-21 HEBRTHEFT BhBEHREN &
2R E 1% BABMRKERTE iﬁA%W AR KD
,%Mmq%JﬁA%% MR KRR EGHEBRE - BEEHERER
Lﬁmﬁéim BTHBESVHEN - BEURBBFEARE - £
HEBEMTARER  ITHERTER 2EER > BT EIRA TP
&ﬂ%zﬂﬂ%4mxm0m Mg s B met B RAREER - BE
A TRAETEL 4 (B EmaninE o KA A Mask EEF  MEEE
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A TRARDZBEEZMSE EETAFZTLE - 2KRK %ﬁ%iﬁ%ﬂzi%ﬂéﬂ
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FoAMREELADUERBERLHATELE 4 -

EHTERTHLAAALBRBREA B FFUALAERS R HY
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HOKBEZ LR FEHRAEL AT AL #MRE S
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(57.6") » mENRG HAEALAEAN 80 (288" ) HERARGER » TI/EAHS
B IR IE - (2 H S 8 HAE L 30 (108" ) FRIAE — -5 4 g8 &%
BEL s HhAEEPE AT EENEL - HBEAN I S BBEMERE -
128 EHEAEE B OX5#5Fi5 (smooth) BRAJ44 (60) M IRLEE[T]
I 2 20 B RBI% 4% B 2-23FF T AERINIEGLERETER N ERY

YeERrREHEAVERT AT HMARAFIAXNFG BN T X
%F.% B R o B 2-24 FRoR o
RN EBEYEBENG RS AR ER AT T EXREE:EK - AT
Mﬁﬂﬁﬂi%ﬁvmhaﬂ#@%%é%%@ﬁﬂﬁ -ﬁ% %A% 7~
F 'ﬂ' SR AR T FENTE > wE 2-20 Ao o B EIRMNIHE R @mAF
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