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Visualization of Acupoint by Image Overlapping of Skin Current
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Abstract

The functional diagnosis instrument should be
preceded first to both the accurate selection of exact
acupoint and discrimination. so the measuring and
stimulating method are improved to SPAC pattern to
evahiate impedance existed in the body.

As a result, the resistance factor between skin
and probe, the dipolization of cell was reduced so
that the judgement of acupoint is advanced.

After extraction of optimization parameter of
SPAC pattern which the high discrimination
efficiency and the lowest affection on the human
body is controlled by wusing microprocessor to
enhance conviction. The discrimination -efficiency
was confirmed by meridian visualization system.
Also mechanism of probe was improved to increase
efficiency of image recognition processing.

The image of discriminated acupoint with probe is
obtained by using a camera, the location on the tip
of probe is recognized and processed. And then
these are converted to virtual color by proportional
to measuring current level of scan point on skin.
Key word: Acupoint, Meridian, Visualization, SPAC

LA £

712 7 A JlentA RE J1ge] s
FHEI Qe AT o3 v F2 JDH
AN g7]7)e] HGEo AAe Wy 239 FHE 7t
A Ee AFHez 23T 5 YRS sEd 79
st glojA ddielste] LA Fad JTE HPdl
o ot

a8y ol 7lEe) S8EokE FE FH d@

ZAge 293 A5 HHE Fu AR 49
ot iRE A st Mg, A2d $E&¥
24 F9g Rofoll olg) Lol Ao 4F
Q1 Aol UNTh

oldl wet HAe T FHE ATAEL FFAFY
9] #Ao] Hu e ALY ALY HAn FLdrE
et AEEA EAuylls AZ1498y #
A[2], 7tINAZ AR +34 B3], #AH T4
A F3[4], A= JA" AT SREA[E], BEA
F3 2Ef2o 9% FLEX XIl6], Ay 43
A3 A E AF[NEE T3 AL AA
THEE ANESFL s Rolth

$ojgte] Agelge A} ZAPHE aHE A
2 AYe Aoy XNFE e 7% AE7| Sl
A 7Hg AR Agsiojor st Aol Y P A
gzt o)}

e B A7 A{FE AFTAFE AL
A3 gy¥Alole Ay AF WHIE /1R Y
st 7IEY g4 B4 g Adste dRAds &
AAHE FEn A v ZFYe wdgo] &%
SPAC(Single Power Alternating Current) %49 ¥
AN ~dg Rt

EF A2d4E AH MAE g A A9 7
HAS FHI7] 9T 2oz 89 ASFY AAR
9 gl ARAS AFFE FHAAA AFREXE
AR FEE st

utelA Aol LolFHEE AZHFe sjAdo]
gdadgen AR FFHEE AFS A EA 2~
o] AejH ol AAA e AFFELE 230 AZs
I, AFHZ 44 A4 Fo dgd AF7Z v
g Ados I 94X HEE AALE HEsE
Wgoz dwky Rl PEEHE A8 dF48 o F
= AZd A AANFdE AN=stA.

-563 -



199 £ F AR EFIRA EFHABMAE fx Kk ¥2%8 18K 996

IL Z3w&3e Az3t

g9 4o B FEF AY vWH S hidd
AgFHolm AFA e Agy N7V} HEE g
230 gt @9ty zgeld &Ate] AALH, F
ARG} AFHKF 5L BEsE oy oL A
g d9dM 7ted Rolm =3 I AIY F&F
Ax A$do ol AL UFAF7] A F
Fura e MAHT SPAC WA ASdd $Ag ¢k
sgon ZAYENSAHY AIeE 4T A2 HA
FHAEE 2¥IT g

g ASFL AAE FHEA g o] &3
o QA &HRAE dE 2An A HNFF
< RS232C AEXEER F4¥o= PCE A$3 o
A4 FFEFY 483 AARYe] G4E ol &8
o A3 AXNARE AT Fo AFFH v
A2 MEATIE gRIEL HEsY BEE
4& A3

Camera

Image Grabber -

I_‘_.__l
PC Mg 22O

2¥ 1. Z¥AZEE AT A A=

I EEERECRE

978 sdstel AE 9¥Y) A% A299 A
AT 2g29 o nlojazxzAAM 80C31E
F4o2 UYL YA} PITE | §% SPAC A3
A B4, YU B4R, AbARY arlg &3
371 A¢ ARAY WEF} FEL 2 ADC, AU
s LCDU = &# o], 7198 % §22 FAH Yo
d94uN2de FRE 2A AFHFY w4
284 3% doly A$71502 F2E 4 vk

Al F%o AstEE SPAC AFAFE SWE A
ol5t Eoln/7 & E 3 PITE ol §3te 71260 7
SHINA 437 Q) A 7R} F AYE 2A
A7 BE f4e BAAR o A7 14V HAG]
Aole F A o2 2948 Aolse vd
Y4TF 39 128V SPAC A3 A g wAAU.

1@

I¥ 2 g94EA LY EYE

24 ANAFE 4042 AT AFAFE A
o F=HF ZFUH wet 1~204 HAY HF
7b ZAEHo N AT FEATES F3d AAdd
olztdch o] w FHEg WIANF AolE Hstoq F
A9k ON A3 OFF At 203 Alold 6pse] A
AZHE Fola 2903 Axrld FFAFI FAZ v
olfl2a HE ¥HAFE AAsIT 4 Ad A
%9 ON TimeS 122us2 3t OFF Timee 128usZ
AA st FEY] 488%2 SPAC #¥& 2AAAY.

AFFY AZL SPAC A3z} HAY =2 AL
oldl HAFe A @ RIVFE 8 4L
Age] gdolA Aol FFHE AFS v AY
ZetE olgdtd ASFEZ/Z HYG3 Uz A
Zo Hdny =etolvet A/D WEY] gLt

Agvie] FAY T AFFe) vAF SFEFE
PIT 7121 & o] §3te RE302 16979 F048
WA 7 FEEE A3 29AE FEIHFAT

LCDE A4 AolE 4 JH= F& A€ X
Al AN 4R AFFE AL 3
q A ZgsA 293 A FHol A AAMN AR HAF £
T e AT £ Y=E A28 AFFE RS232C
ALXER d43AM A48A A

a9 3 W9 HuA2RY AE

2. A4 E A5 44

e FtAstA 2"le AZds 242 23d ART
& v doz YA 2 olFFU AF AT
g F4, FAFezA ¥ 99 AFEEE <
A FAEAS FY FHAAA ARl FhHe
2 2 R0 BE, Aoz FEUHA e M
wWaol7] WEd dYE el AFe FAAA
A3 Ag&Erst A2y Ao dndFe HHoly.

oy 71 #gIAFF)dbLlee A3
Hell o] ofFm Yo st A e Fxd oA
71&717 JeBE siuete] FFHEC] w dF
Aozt gAA ANA ] ogFo] A

& vy

284 4R ASEHFH A S AdAS (o)

- 564 -



NEAFZF AN 9T FE XT3

Hed 23039 729 4L $Ho2 A}
Fse Ao 194 okest gol AMA Hu B
& AFe nAdE AR FHE Wae) 9oz
gozW szt 24R9e sxoz BYYEs
@ Q9] F4o) HIe| AEZ ANHEES o

¢ A9 RARol ddviEE ARl 2HA
AEATE AR $99 AL B 2eje) o)
golats aie. .

3. A8 Ngs gdnEE

Y7 d=de AEe HdIo Mg AAvEHES
ol &5t IR Ay FAsHE Aol Yukz o} s
2E A2 E 25 AY 29 o4
£ Ftuletel olu|x] B=F olf38ld F5sn a1 o
4t AT Eo HEE UA4AY @ de 2
BE SAAF%A v sMddes dwdss
o2 A¥ENLHE ANl

PCA9 Hestue& 2ys59 o] g9, sivjgt
P4 4899, FAAF BEAY, AR FAR, o
AlA 2¥99dg § 57 FEoE FAH gt g4
dEggddez svetE F3 EHE Ao gy
I oE FAGgIdYelM ATAANHE AYAAL HA
T & AFF BARANME E9499A 2604
A4E AFE BdFe FYAR FARAME F
g AEY ¢ AREFES YED dAA 2599
A ZAde d3, Ao AR, A2 By A

g 83t AgA7 HEHESE sigd 8443
HrdAe 28X 4 dxzE 2 gdzxgy 3
g e E sty FANLE 58 %78 @}

1A HAE U QAR e gto}
52 Ade] AL AAsE 947 BEAE AT
44 799 4 UEE RGB AMd F4A4 RB #49
e guke sl @3] 2738 AN Ueg F
U =E F2to e (minmax)E A8t GAL 2783
th gAe] 3x39 Aol g F 57 o]ake] 255
o Y A F4 HAS $AFD YoRes A
3l A ol ZE AAFT

olm) dAgge] HZ/7tE v go] 0.8~1/0.89 ¥
A Fdgute FE=2 A D UHAE AAsE &
dygon FEHo 1719 AL 24 HAXE QA
o 270 o]dold A#HAF Aoz T iy o
¥ AT FEE A4Sy AYAY NIZE gyute}
AAF G sHddelz FAGCH olgigo] APAZG
glo] 349 ¢nagEFe 1¥ed 2tH8Y,10]

b e

O
L im: o ipr o & n ¥:

Ftele} g4
g9

Zq 49

F.ffi!i“.%?::.;._...z’.m ' I

O 5 FAEAIZE Z2aPe] v

C Program lnlti'alize)

-—

I Image input

i
L Sampling
3

| Get Min(R.8)

| Thresholding

!

I

|

3 |

L Eliminate Noise —I
i

]

|

|

|

| Labelling

Decision Electrode
Coordinates

Discrimination
Signal Input

Virtual Color
Display

¥ 6 ZdAM45 dundF

m A4 2 434 n3

WA A3 HE WE ol BE i dpe
e WLty fate] YL 0~600g0 2 7HA A7)
A4 S48 1299 §RYE 23 AR 297
5 Zo| AFol ul3te] 4t SPAC Aol & ol
N AZAE B0l 5L & % Utk

ol& SPAC 4¥Yx &% walo] Aee 2Fse
AFPY B0 RAYH §BHL #2A A% £
dg ZAL glold Falel ARFANA WY 2HA
o REHoz UERd AE 24 Aol AAs
A RaE Az B4 Ao

ole BYU RaAAFAN ALY FF 0% IE
ZaAY F 93 A1Ee AUH SR 2
4o d%2Ag 5aA s 2FgEe AN Az
b Qoid AYAZLHE A9 YANEA 2ol Hg
ol 7hssch.

olgh e WANEA2AT AHE A2 4
Ao AP Gty A 134 AolH &g &
SRR RAE AN dYde ve IS
z2dA 7AE Im A=Y AdE Fu 299 o
Hoz NI AF A4 ZzadL YYA AW A}

trewea
uAT] 2
14 _| s
12
SPAC
10 e
8l a2 Hf//”“_j
61 m M
4_| 20 WAL A
24 =a
ol =
] ] B
% 20000

- 565 -



9N FE ABRETFTITE R IFTRABM AR oL E F2%8 F1H 996

2E7 WAY BIAE} SN o 1A}
TASE A EE 299 W7 UF Bobd w7
of ARAET He AolE UZHAE AdsA £
$7AU ¢ ANeE A9 LA,

Moy AW 225 Fyol FEE WAL ¥ +
dE% =93 Fuzde 2Fsn JYspPY 43
FolHES o4 W 2Fsokste WAZG] AN
hoold BAYES Ay AN AdE o)
959 HoHE AFoE AYsd A
T2ade FRsgon Add e W39 U4
H4e Aoz Bud ENHES Sk

ool mat 2az FAR L AR 37 5 T
e E AFor 4AE ¥ UINEE A4ANS 2
3osde 29s% 2ol A4&e] gAHA 2% 1
ZHde 4% A ¢ 4+ AN

olst o] AMEY HyAAE AZF WHAWA2
9e olgsted 34¢ URTL W daoz d9
Az 3 A J49ll FHAAA AY Feg 7
4Rz NASE AYARE 299st o] R
AFEE} 4oz VA AuHez HHI
2 7Y 97 4usn dos Hugeld §4t
AYEY FE AL o7 UolA BFdare] T

= Ae ¢F A

a9 9. A7t E M Ag

v.d &

e F5y Jd L HEY 78 ol 3
g9 Aue #dE AU H43 #xe AZAHY
AERHF T& Wyde AE/ 9ok gdegq A
oM JdFd A7 ) FANEZ F9g 493
Av duWg dast ot

BAZAAE X A% A7IHE 54A AAY ¢
=R A8 AYaA dAHE o2 FHE AL
oAt O B¢gel Ay Wi oY AL F
37 A8 Ao iz 71E wAd AFeA e
st dddd ZRAe] SPAC A5 ¥e ¥4
HAA LR vlojaz ZRAME FHo2 dAsn
SRAASE U A FHR=E AAdse g
B4E At

4827 AdE AFe G4 A4H8 gngdd: 3
& frastd AT d%F A4&E FIHAIZ
BENEH ASF AFo] dANeR HH ¥
FodE A% 239 olFAAE BFEBH v
HidEz M BAdE WHez AY, AY ¥y
& A4s g F AN
ole Z¥Y AAE Y} agHoz Adg ¥
oluzt ZFARE ANAsFonn Fojste] Ay
Y2 E AaAsisle dhve] diozy &89
ghoolue A AME wHste d7Rokdl &4
F g Fer g2

nt {E My L

F a2 EH

[1] Zhu Zong Xiang, et al. “The low Impedance Nature
of Meridian Lines before and after Amputation,”
Brit. J. Acu, Vol. 11, Nol, pp. 25-28, 1988.

[2] Julia J. Tsuei, “The Science of Acupuncture
Theory and Practice,” IEEE Eng. in Medicine
and Biology, Vol. 15, No. 3, p. 55, 1996.

3] PERFEFHER & BAFIER, ARg4 MR,
pp. 14-21, 1981.

(4] HEX %, “9mTcO4-RLESE BB P Emke,
R R OERGHBIZE" SR, BT, $4%,
p. 70, 1989.

[5] R %, “THREGVEBNTRFAR XEhE
B3k, Vol 1, p. 35, 1984.

(6] ZEMB, "SREHMAEREE" $HEFHR Vol
21, No. 1, p. 76, 1996.

[7] MEEE, “ABSBARMHERLHR" KERER
94, 314, pp. 16-21, 1990.

[8] J.D. Foley and A. Ban Dam, “Fundamentals of
Interacitve  Computer  Graphics,”  Addison-
Wesley, 1981.

[9] &%, #, “321¢ YAE 4 A7 algorithm 7
2" AAFANY3] =FX, J68-D, 4 pp. 426-433,
1985.

(10} o1, 24734, °1&%F, “stdAe & 71, 7
A}, Vol. 1, pp. 38-67, 1995.

- 566 -



