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Abstract

The nursing shortage also has an impact
on the quality of patient care, when nurses
are too busy to make the human negligence
in nursing interventions, especially for care
institutions. Nursing human resource is
directly related to patient safety. For example,
nurses need to be individually checked drugs
and distributing drugs to multiple patients.
For medical purposes, most hospitals
introduce a large number of drugs. And the
drugs cannot be completely remembered for
a nurse. In some units of hospital, such as
intensive care unit, drug identification is
performed just by naked-eye examination. It
is difficult for a nurse (even well-trained and
experienced one) to perfectly identify various
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drugs without the assistant of equipments.
Many literatures that have examined the
application of technology in the medical
industry conclude that the quality of medical
care would be enhanced significantly through
the application of technology like automated
machines. Therefore, an intelligent drug
identification device based on digital image
recognition will be developed to assist nurses
in drug identification in this study. The
device is based on digital image processing.
The algorithms include color feature
extraction (color quantization), shape feature
extraction  (signature), imprint feature
extraction (optical character recognition). Using
the proposed automatic drug identification
device, nurses can improve the ease and
safety of nursing care, increasing
convenience and reducing human error.

Keywords: Drug Identification, Digital Image
Processing, Health Care, Automatic System.

1.%3
FHE AL GRS A | B A
REHRp[] 2 Em L R ecga iP5k
Boa A_b wE P % [2,3] ) soips SF LK
A B AR 7 AR L ¥
Rk hpah 2011 #pF2G “LFAr
it e R[4 Gramin 0k ,L;mm& 5
RAGF e A v it RGO g SRR
PEE e “: Er&r«_ﬂz,LﬁJ,g N 1—-“{-5"\“—321Lm
F {Kﬁﬁfii faf it R AL 0 B R AL R (B
ZERSE LS R € RN SR
Av R FH e AT B R R A ES
WHEE A 4 g RS R SR M E
vk e SARERF P F RS T ARALZ
dae o B FRRERERLS] = Bop A
peos fped - ILEE o o 5 L3 [6] 0 2
WO R R 2 53 5 E g 1T
E A6l F I SHER B FRE 2



= >

z. P erdp B IR (7 0 R ~ (dE 3t o b4e Aiken
*r 2002 & [7]F % 5 —IE'—’E[};;LL U
Txgsddpd > - = EI“'FFF SRE- R
ERAfez L= S 4 X g 4 7% 05 = &
TR E %L Fid I & Needleman <
(2002)[8] ~ Yang(2003)[9]¥ McGillis Hall % *
(2004)[10] ST M A% 5 Lang & 4 [11]
7 2004 &7 g.;};«ju RN RCEE L AN
Tl AR HTEIE AR W LR I%F?R%m. 2
P A S F T R fgs A PR ﬁxéli
chif = & e X feehig ey ¥ o 2] ehfles o
ARTEERNRT FEEA R FuE AL
A 43T ke xtéﬁlw’,,. 2Ry ERF]
CEEERARA LA m?,;EIE—U 108 &7 @
N1 TR EREEER G“ﬁﬁl\‘m
M A %"%1@3““‘"“ ﬁx & 4% PEI“’
. ﬁJBlIF up; R SRR

SR

) 4»

“aal—sh-

15% w’%‘ U %@@&ﬂ#
B Ww%%%ﬁz s 4[12,13] -

F%Eﬂ I EE T F A A
B6FCFI2F L@ B F AT A L
R L HRERET SRR RS TR
i@m&~wm¢¢W“#%F”°“%5
B E R AY R A m%}%% AF B Y
B [12-19] 0 B FHFE T LR P ¢ f%
FrorEdAKEGTHEIERM AT
"‘%tﬁ%ﬂ&#mﬁﬁ’ﬂﬁﬁﬁhﬁ%
FEEER AR B EEA BT FES
ﬁ%’g‘}ﬁ)’fﬂ’ d *ﬂ r*a!xe‘.« —ﬁv%fr;“ja%“% ’
g g &'*m%ﬁpﬁ’\ﬁ T
#wmﬂ*ﬁﬁ Flet g g R
5% Re[12-19]45 2 0 G AR %
f%lﬁi»rﬂﬁ%’Pﬁkﬁ%*Fﬁ'
Fioo BEmA ¢ e A SRER O L4
E AN »&t&&zﬁ/{t;ﬁ&iﬁﬂ s ELE S
riffi? &b(!?fif ,;%%5]‘,5[1\5"& L e
+%&’£5%%ﬂ@‘%€%jm3%$g
gﬁ,nm ¥ RE[B] B dp 4 - AT &R
SRR AR L_—rgti%”ﬁpﬂlzﬁ PR '3
i»mft“ Y ;__‘?;%f% jZ'P » EI TR F Y
I 47 Pﬁﬂ&ﬁm %K#Egi‘tm’#g
MRS g % BT ,_WﬁiamrﬁT’
Eai2i3dd- BEskeyaEm® LR o
T AL R Tl Az o
ﬁ&mysgwm$§@4ﬁim%°

.
-3
E S N ER TF #

k‘ﬂ

g

=

”’é
2
N

CREBEF R HRR S L f A
Fask 1 tRELFT EREFRDPHIL

’

¥R ﬁémKé%”\ﬂklmﬁ
Fhg o fargskainid ;135/\1_—;7]36
HEETEX 2 ERZEFELD RR o RAPD
FEET KA KRR AR g e
ERE- 3 ~'g€§;ﬁ7;}£¥—;{‘fgr} LB 4 A

?*ﬂ“wP“HNMW@J@%ﬁ
BE ks FER T OMGREEIE A R (E
FREA 1 mmgﬁ . #&rﬁ-]ﬁi A m;,;%& >
BEST  ERARNG P - LPERE L
CRBRATL R R R R
3 A—‘%%J;;iuﬁﬂ)%&*}: v K H B A nER
235 REEFRY LRI LY FHH®
W*%%wﬁowmﬂmWﬂﬁ%w&m'ﬂ
- FARR Lo v A ¥ - R 4E[19,25])
] 4e & F/;E__Z*J’}—k’\pﬁlﬁ& L e -“i/f # o R
DO E L B R g

- RERG R R FRRHS
Boo s FrRp FRENRRARTE DR

TR A R AR LB B
Rl AT RAEFIIR RN L Ad# 2 E)
BRPHER" L E2 N EE AR AR
P~ EP  EEPORGFER RS EE
f*ﬁ ok p de g > I 2y ;ﬁ;& *
B AR L2By LARF I ER P g
iCEE BT RAFEA BRI HES DT
Foo wFERLA R FL TP BEZE- P
&@Aﬁ%%~%¢uﬁ%%%~ﬁuﬁxf
TR A pﬁﬂ’wrg\é&)p’ £\ b
2EEAEN K Sl ?K;h%ﬂ LL%E *N G ENVE 5 S8
i1 0T o

T E R AR RS A g

:’«».&-/

& b

3

VK

YR

af

LR A N T £ = INECE = S =
2% 5 4T 6 dp S pnit s AL
TERREE S FRLFE Y AR KRS
i1 1T %’K’Tu,g * g:smﬁxgjj\,;? T OREAR
FRmi e HE S EFRFTREF- R
Mgk - FTRARBE ML AIE ~ H - .-

SOREE IV LA A AL 2 i e B3
WEBAFAY A R AL 0 f RAR R Ui
HEERER o p R ESH B ‘*J""*—Xm,{ﬂ’“ngk
F*A % Q/i'%[26 28| i fFit EmB gk k2 2
; ERRE ’”"’3- N VELE Iy R et el )
GrpmAr e WS p B LR 0 2
};JY[ZG]K‘— L I:TJ/EH,L v 4B F 44 E 8 e
W KGR (T R A R B R KGR (7 ) T
ERRRE S r""b”#‘f LY 3 PR o HT Y
REPHFNE ) TR
i{&ié‘dﬁ %*&:wih’*‘\l"l ’

i F ek eqey

/‘Jc[27] My



IR - FRIGS SR EELE
oo B HRBRIXATAT SR %&p%

‘ CRADE S Sk
xR e > I %38 Log-polar Transform :-2 4z &
Er g dk = Log-polar 3% §2 i o g4k 18 Bl

HEELE T B APMEY ko B

REPEERE S 5o d B > Y7 4R
ﬁL”lbuﬁ”ﬁ'iﬁﬂﬁiﬁ’xaﬁW%V*
et s S AP iR A 5 B R R AR RE M
HEZER G R LL—‘l__f:J-_l}‘gE,tJ_—_J,' B R
§ RS AT o Lee[28] % 4wk I enE 4 B ik A
ﬁﬁﬂ@%ﬁ*ﬁ%‘v#&@&;ﬁ#&%
CES 2 HE L R A SE R T
WE RS T B R A X 64
BE o FERAOE A o A 4 #
e T T
2 A AR A A RS S E R
- R HES PR R R
LG 7‘5;/ IS R e e ;;ﬁ@@
BB FIM T RBES LR IR NF

SRS, R R S S L = ke ;v;

~ /}?e iz Hu[29] 14 4 g2 % 48 (Invariant
Moments) 3 pic » R iT 5 A e P PFid * &

fﬁlg\3§‘§%%}§§gle2Pbb%3f «%4‘5’7\
AR (A S S BEAE) e SR R
3 BRAL - AiFH Lee i * MHH AL
PRGNS L g’f‘w‘ oo A B
FRPGY Pl D A2 Rg5HAR
fCER e AR Aﬁnﬁé&f&jﬁv’
mﬁ«fﬁm«”‘é‘i]&ﬁr » gL 3,}%—«%%;&: ; = ®_
d W ERI LG ERZPH SEBIEILE
FIEROIR o B B¢ B R R
B é‘zw}?ﬁ% * Lowe[30]#74F & d1en? B %
5 3% jc g #% (Scale-Invariant Feature Transform /
SIFT)# Ojala & A [31]#7% B J1en % = B % &
~ % 7% (Multi-scale Local Binary Pattern /
MLBP)X%B&[&"P%&&SITF TR H O
3 F_Lowe %2004 # #73F £ (% B Sk
WRIBHT > 23 2 - AN R HE
e~ gl 1 0 &Té@#ﬁ FedF 2 S g
TREE AN 2 R ATNE R
B 3 Ji%ﬁaf}% /:’»)ﬁé;% oSIFT = B 7 % i
PR R R Mol I8 2 A R R
TRAFRCR BRI R BEOHR LR
7Sk N A NP Lﬁ}_}imyﬁé T o T
BOARFTREN ARG R - ¢
BERFERE R L &#mﬂm@wyw
Yt o A o F 2 SIFT 3

i R E B R A PR E[32] e e v
MEFHCAR S~ BN APz Faigd i %
ﬁgﬁgggﬁéﬁﬁLmh“,ﬁEQW%
PR &R AR e
%””Pﬁéﬁff’”uﬁﬁﬁﬁ&m
B B et 7 [26]22[28] 5 B 1F S 0 R
,‘E'ﬁ%"?[f‘]fb]'rl%’# eI ‘FK]%

’

Fored T PR R - KR
REA R ERMEE o LR BW

LR S Hfﬂ;ﬁfﬁw MH 2k 0@
Wia g3 T R REHPGIEMAS TS
kﬁ{ﬁ?*ﬂ vgﬁ@wxﬁﬁ&fﬁ¢
ElL S g FEHOTT R R &P REFRP .

2.7 &
21 Fur g XERE
TREFRGNELFPGETE 2B
PR AT R o AP KR
WE T A MBI E A 2k R(DE kR
Pl kiR) VERPEELETF A G Bl kK
it - S LED v ke ki kR TR
Bl4cBl- 77 » - 5 B8P A= LD
ra»Jo;j;\Jo#;lB’\%f‘f’ oo ot B2 l‘g\}a 1 ERPAR LY 3
&ppd ¥V - Al e kB o LR
f*#%& B R 4 F (P i e
Bl = #71) > é%f*ﬁ %% B f2 47 & (Spatial
Resolution) 3 45 micrometer/pixel °
2.2 Fikw R
BEFEEPAGIE T AP AR
7H - %‘?M‘%ﬁﬁﬁﬂéy SRR NFI S
oS ol el N SR R I R 'JIFJ@JO
Ko Bkt ts » A F AP “r&*lm
Bl kA T B T Uiméﬁ@ﬁw G
A ‘E‘_“ﬁ'“” B EGE 'z‘F' 2o ,g\wwmyfi

Bdc™ L 2id 1,@*&; k}!"b_ﬁ 'g»‘:,%’? 5
Bl le\'rz.lrhg‘z %ﬂ)“"ijt'ﬁl;’i”i%i%
b B 1R B

AP B Faztyag L@ i\ a
Edge Drawing (f§ #i ED):# 4 #& il % & i [33] »
“‘#+ﬁ7€%%ﬂ<§%ﬁ%§a—'%$
% chix ¢ CED # 44k pli2 €4 Topal £ Akinlar
w2012 E At d o PR ARG AR s g
PAELP BT i_ﬁ_m;?,;fﬂ? MU IPE S 8 = A
AT @ L Sobel Prewitt ~ Canny & H i :§ %
[REIPEIES @7?1\3‘ ’#?IJ?%%%?;%E’\/E
Direction Map % Gradient Map - %’ﬁd Direction
Map £ Gradient Map % 4% 11 Anchor Points> %
WA A Bl B % ki 413 g0 Anchor Points



RGBTt 2Y ) BED #5M
%&Hﬂﬁ %ﬁTﬁré?%%ﬁ%é%ﬁ

'\Eé&‘ Ig\"’k" ;Et g lg*\ 5 z\?\z i*ﬂ'——g" - /z‘ {Ié *
m*~mmw1%wmwﬁ~ﬁﬂ

G;z‘ {'— ﬁé /"sLU \‘ m-% 1; ’ R‘:' EE* 7‘['»— ﬁé
Two-scan {&:z% & & » j§ & 7 rﬂ T BRI R Y
ﬁfc,‘z . Multl -scan {&3ei% & 2 ~ Hybrid &3

7B 27 Tracing-type #&:i% & ke P o 2t
F#li 4 * & 'ﬁﬁﬁa’?ﬂ"ﬂ%k—n_ ’ 1__}—‘3\*%"—

ik gE b % 8 g kA 4T R

FRIT R 0 B P Rk 16 ik BV i o
@ 24 > fe & Karnaugh # FE]X/J—*(;Z@\%ET%
Bl gt Bt pent 20 AT ROE R

e
&%m& E;, ')i,v- N g > M f']’é%?\fiﬁ\ﬂjg—r-f

P

Camera
IEFEEIR
g Dne plmieR
4 RIS
IE[EEIR

Camera

IEH

(b)
2 3 it () kBT (b) T kB

(a)

2.3 Fa255k R

PR EROR GRS PIRE &R
it e ED i 5 A KB {7 FAx b 30 Br AR i B
T3 E R R & T A BRA R
Moo 31 iE- B D Bl Bk A F
7l * - g £ (signature)[35] k 5 I
LTI o (R B EIRBR ek 2 ok Ruh Ak B
RIS PFEE S w B - PR B R B E B
%@;é s BLEDFEYE 0 TR R KRR - BIEYR §

T AR Fadgdr koo Bl AT G 2’2

LB Bth o b T B B R i

B P lev=(u,p') ; TIET
R E bz R DR ER] KL ERA K e
1o ¥ AERFHRE Drug.com ¥ sk
T LERAGK G 1T (AR = 4w o

R E

Round Capsule Oval Egg Barrel Rectangle
& 000 O
3 Sided 4 Sided 5 Sided 6 Sided 7sided 8 sided

UV o Ve s

U Shaped Figure8 Heart Kidney Gear

Bl= - ¥ L2425k (Drug.com % =) [36]

24 FRII i

e AFr Eprwua- HEL TR
PUERGTERYEFH G §BEH
R REATIE 0 Aol - ARE g
FpEd K% N7 Ercdran o %9
f'—gg?muﬁ—é Fig AR s o2 g
PR S A) o FhRETE PR s
EERREEF I @W?])ﬁmﬁ-ﬁ&
?%%’E?E%f»ﬁwwfi%“WQ

- kA A EERG RS [ERE
Pl E A% 37k T4 lf@@f&ﬁﬁ‘rﬁla‘ﬁ
_ﬁ;—}%rmk\ﬁ 5d e ApdRr L8 l“?%’
2 bd U E T NEE > 4TI i
L EEd o % S gEd Bk

APl AR * F R IR P RN
a BpEd mJ’—lg BN E R A SR = e € i
[’%[28]"#:’2‘ FpEd FH)RE L AR 4 X
’E_"‘/ﬁﬁm"iil/w\‘;ﬁtx‘ﬁ PR - A AER
ﬁ/z"’t’/"\nzﬁ-ﬁ/; ;A /ﬁw/zm%%;“’ LR
EERGERMEROE Lg% Lipftn, 8
SEEES R A ARG AR R
b )iﬁ'{}i—l‘? o l'“r-rv%ﬁ‘ﬁ'{? o HIFEE 0 L
MBGE® h x> AP EFT A B 2
G B¢ 3 g g vt i (Media-cut jF 2 [37]

)
BN

R
¥

_T\ﬁ-n*- a‘\m
& o T m -
w*‘mﬂ!ﬂ}%«? Sl

4z
& FuzzyC mean ;# & ;2 [38]) > H E & ApiT > A
T ERE RGP ERSEI AL
* Medla-cut LRFE s d RS ,; )

Media-cut 4 2if & 2 {7 in 2 de™ (L Ble 5
&) °
Lo ns-=xp@s)@slyley) fies

PN Y A IVE X SR IRVICA



# (2nd), 17 5 y?
t W4’);§ ;ﬁ-‘WZ s ﬁ’t

(3) i

2. d ';’/‘\W1>W2,”’"i’.”~ H +r W1 F
A S R AR
870 W, R 88 (7 47 2] (3rd), 1 3

YO ks B FI6R AL e
@)

N

Y1
3. WasW>Wes>We, 55 +» Wa(4th), 7 3]y o
ye o

4. W>Ws>We>Wg>Wo, 283 = W,(5th), @ 5]y
_l;’:';_‘? y(5) °

5. e @I E R BRad AriLinat g
2y ey vy
2 (1st)t7) 2:55

i 4

(2nd)¥]) | {3rd)

.V.‘,Z?“th)“'/'; y?f" Sth;l:))’ ’

MRS
- ﬁ;#:ﬁ’ﬁ? é
4—}'4—}‘

Bz -~ Media-cut A»\ ’J N ;(u—, BEEd 5 )
% Drug.com “JP«&»:’% H[36] * A EnE G
¢y s H- 4 fmb P AT R KRR A
i 69 > T3 %&%ﬁ»%;ﬁ%l*%lﬁif
g o

ool

(a) (b) ()
Wi~ Fud UL @rPHRDCEN
2.12(C) % B ¢ (R,G,B) (254,213,205)

2.5 Hh R EF B HHEP~
i 443 Drug.com e b & 4z 7R R [36]
@ﬁ%‘?ﬁ%’% ho AR RABREE Y F G
”ﬂ&vﬂWéﬁgﬁ%*%§4mﬁA
(Optlcal Character Recognition/OCR) = j# % i&
FREF AFER o 45 e OCR 2 F FEkfjir
R AR i § A &t (4o Tesseract-
OCR 31 #1[39]) &7 7 r&*ﬁ%’# Y o A

R
9\

FEE 0 ¥ 2 HF3 4 48 OCR Hjisenz £ &2
By 2R@ > OCR Feas ik iﬁ;ﬁ%ﬂﬁ j e
Fem-~ ’étﬁ—f”’r?%ifi FTFRIGG ¥
kB A 7 R kR iﬂzgi OCR
FEA Poe bt I 1o B AR
BRBE 23 EF RUTINEgROE2
TR g pdpd 7 ;iggmw v (F bk
FERRE 2 FHRP RN AT FH
FEIP) o A i s piefs OCR FER
2 % F &R E e AT G RER
Foo ERGPRREATFE GG ETRILE S L0
A B A R o A @ * Modified
Cross-Correlation Skew Detection(MCCSD);‘Eﬁ“;’;’
/z[40] KRBl Fegdd d B I 4 LR

& * B 1% ik A2 (Morphology Operatlons)_m

3%k 38 B (Dilation) [35] % &2 o

MCCSD = ;* .4 Chen £ Ding ** 1999

#[40]#% &1 » MCCSD = j# i & H :z i Yan[41]

1993 & Ard e APRE 2 o b

EEHIRGE AT A 5‘? :

L't ondg T WxW ~ [ w0 B
Bl 2+ 5 &£ B ¢ 2 % #k (Vertical Cross-
correlation/VCC) 2 -k & i % % #c(Horizontal
Cross -correlation/HCC) -

2. % - H At B D ehHCCIVCC 1 % i ded
«rﬂ%’ﬁ P E 5o R w5 - AL
FTEE- RREAT L GEKE o

3. EEm %F‘/)i'lé kB 2R 1%»% SRR
AL RE o

4. %”“ = 9?”%3¢E Mend 3 Glcd ME G

Srdple B ROAEL S R ct%r‘i SFEHE
(5)9%1:’?%:*% T Cled W0 E IR

MLl A2 MY o

%inl[%wé"i&iﬁngjv P F N EA

E#EH N R = w5 ‘H};ﬂ?* EH

B 2 ke

e s X VT

F1’1—‘J.g

I
-

o1
A

‘_

o ™

{

o
=
LIS A
>
>

)

£ %
=

it
=

b
=

+if 2 VCC I R e & cR(s) T dh4r T ¢
R(s) = X237 Ry (x,5),

Ri(x,5) = 3. o B(x+8,y+5)B(xy) (1)
HCC I % fa#ic#cR(s) T 4 °

R(s) = X)=3 "Ry (,9),

X-5-1
Ri(v,8)= ). . Bx+sy+08Bxy) (2
# o B(xy).a Lt (T 5 o B kR
Fi) B TH0<Sx<X-10<y<

Y-1)' 6% &5 ¥ HIE sTH-S<s<S (4r
B> #1ow) e



B - AP 287 6

1,160,000,000
1,140,000,000 |-
1,120,000 000

“~. 1,100,000,000

"

e \

& 1.080,000,000 g
1,060,000,000 opt

1,040,000,000

1,020,000,000

25 20 5 0

5 0 5 5 2
B~ Sope £ X BB BR(s) I+ BT R

A2 iR E B /%@jﬂ_% NP RA R T A
PR BH TR 2 RIRE S
i g T %’iﬁﬁa B & PR AT % 3%
CRE T 3 FM 0 H R AR N T o

ULTA ULTA

(@) (b)
B~ Fakis 3 @QE5 TR, ()5
JaJZ

f B 4y R Er B B A b (Ao B4 AT
7o BHI LB AHRRE Y TR FP

REr 3\%%@1‘ Bg/ngjﬁﬁv\%%ﬁ\ela ik B
TARM Gl PERE AL R - RERE
Y i Bofs i Tesseract-OCR 3.0 31 &F[39] ki
7~ F FHTES -

AT S > A Y AR 1R BEARE
KT AR AT A AR R AR R
i " F A 2 4G EEYE[35](2-norm)E (T 0k 4 35

BT e s A o b FPIEA B AL AR $

R ot i LFES v H

3REE %

SR L E S R jé:_é’-‘ = IF P pmend b

S 2y

FEB AP FEY

HRBE T HE

HBREB XTSRS

v

T EE TN
v
AR ARG

v
S 5B EpARAH A B
v
TR E
v

3FE OCR #i4

B4~ Z /R A A B

34.?“ W RIER %

B RdL oG B B F e
B4R T © TR A < ED 8 51
N T L T T MRy
TS TP

(©) (d)
%]—L ~ B ,g\m,@m 3 8 ‘—‘—% (a)*k ];»b_a ,g\gﬁ. ;
(b) ED 2.4 7730 5 ()R 7 Bl & % 388 45z - (d)

X FETEREFRPGFF(T I FE)
3.2 FaA) Rk R B

B P8 g B lg»rfwi’\'lb » L2 'Fpi'\?r"r!
WA ki 7 A kA %0 T3 B - en
Brwas PP R 0na R REARE#
BeE > BRHE ST (F LenBmaiky 17
Ao d R § L RES S EA
BEEEIRL- ¢ B pEgr(n) L F B
o BRAR Gk BRALER BT o BREOEEAE 0 NS i AR
RPEBGF R BaA R FAER 7
wh1P):



Signature
400
o
20
200 a0 00 800 1000 1200
n
Signature
400
_
=
= 5
=
100
400 450 501
n

Bt - ~ i kFEaErikss (@
Round Shape ; (b) Capsule Shape

1 ¢ faFa2 AR FkiE

Shape (.,p") |Shape (1.p°)
Round  |(98.59, 0.32) |4Sided 2 | (78.73, 84.11)
Capsule | (69.00,510.95) |4 Sided 3 | (73.81,120.27)
Oval (75.50,247.79) |5 Sided (83.17, 47.59)
Egg (83.89, 95.94) |6 Sided (90.65, 16.40)
Barrel (79.01,217.34) |7 Sided (91.37, 11.64)
Rectangle | (77.04,319.89) |8 Sided (94.70, 5.12)
3 Sided | (84.52, 53.65) |U Shaped | (71.50,208.40)
4 Sided_1 |(80.74, 78.77) |Figure8 | (78.81,331.58)
Heart (84.70,121.00) |Kidney (70.52,435.55)
Gear (87.74, 69.33)

33 Wagpd PHEETR %

WY o 50 t—i’fﬁrl #h
FoengEd > FP A d BRI g,:g_ 2K T
61 Fpﬁ’fe’ﬂf’)Medlacut,ﬁ BN SR
PN A Jfé.i;%il«z\—']é‘_} ' e
*’Emﬂﬁv o ,;r,]] e iﬁ‘mﬁ‘*%faéé’i
oo % dok - #7570 Sample | 31 B denik &
'ﬁﬁ3éQM2B2%ySmmmH#gMWm
B d 5 (254,251,240) » ¥ A P ARAR ATIL
FIAEE o

34 FLBE BEMEF %

B R A
B3 A AR TR R
T FRGA YRR RGR R T 4
MGl 3B R FORE A B R R e
B ise OCR #3 o 200 % 7 3 B A k&
% - ARG ARRE L Bk ¥ - B
BhLENM AR B AP iy
HEERETNT MG REEY T IA B
BRBE 2 FEHRAFERS R T 5 o

A ke A

e

3 2 BRI HKE

[ ]

Thrppd

(R,G,B)
(137,114,108)
(254,213,205)
(239,193,184)

(249,198,187) |5638
(253,206,195) (3847
(254,207,197) |22
FRpd | L.
(R,G,B) ‘5»‘% i
(172,167,161) |754
(87,85,84) 2049
(243,236,226) |2668
(254,251,240) |25339
(253,250,232) |10617
(250,242,232) |22

ULTA
(b)

1 HCC
| {#veer
S |#HCc2
% s vece]

b
&

AL

1279

28245
1417

(Sample 1)

]

(Sample 1)

ULTA
@

cross-correlation

2,000,000,000
1‘EUU.UUU‘UUU-|i
1,000,000,000 :,...

500,000,000 I

ol

R(s)

-500,000,000
-1,000,000,000

-1,500,000,000

-2,000,000,000 1+

(d)
Bl =~ BRBE T %
* RSB (0) PR ABIERIE () 3
M GBI ECUE AR L OR)S (D) R
OCR 352 & % (ULTA)

() R

AERRE - FUEL LD S
2RI S R R LB
F—‘,_"Jﬂ‘\%:‘ar‘ﬂ _\ﬁmﬁgtgﬁ__lsf#_w&fg'g\
%%”\‘1?? AR AR o PSR E R ¢
mﬁP%QPmﬁMﬂwa SRET ko A
iﬁ%*ﬁéf‘? i PR R T R 0 12
3P ERLEE - T AR
WFHEELY > v - R 5\.\,,?#“?,@_



4
-Fxl%q*t"';’ié‘.é‘é f;ff']t".ﬁ’%—.)iéi
%\b\ 1
f'lv:rilpw@ﬁ”r‘ mﬁa’ L
é%éfufv\;(\ Atz A EH YA RRER
J"‘i‘i’c#‘%‘_mé%f 2w E 8t OCR ks
v R RIS AR RE B A P iR

[ = CcChr
(@) (b)

cross-correlation

S R S R
%m~bﬁwﬁ%%$

800,000,000
700,000,000 4 -
600,000,000~
500,000,000 4~
400,000,000 4+
300,000,000 k&
200,000,000 g
o, 100,000,000
n 04
s 100,000,000~
Q% 500,000,000+
-300,000,000 -
400,000,000}~
-500,000,000 -
-500,000,000 43
-700,000,000 -
-800,000,0004 -
-900,000,000 4

(©)

CCP

(d)

B+ =~ FaRer %= (@) RE

v GBI (D) FHIBERIL () 3

M GEECRE AR S 11 R) (d) R

OCR 7% % (CCP)

R

Py Ed NSCRRFE LR ¢ i+,

102 & &34 %% NSC 102-2221-E-276 -004.

53 2 R

[1] ¢ = 37F > 2012-05-11 M 53 ~ F & 4 >
EF X LEFREBPEL TR
http://www.ctitv.com. tw/news_V|deo_016v81
997.html.

[2] ¥ = #7® > 2012-05-12 & % 2% ~ @v7* B ~
SNG > 512 # L &} rep 2 AR 1 (¥
% FL ik 7 > http://www.ctitv.com.tw/news
_video _c14v82048.html.

[B] #ALATH pe2% » 2012-05-07 @ pz % ~ £ 3
A0 e E¥E L F 3 R 77 httpi//inews.
cts.com.tw/cts/life/201205/201205080997292.
html.

[4Frctaimt S WA ERE R, "Eit a4
A7, 2011.07.11, http://health99.doh.gov.tw
/Hot_News/h_NewsDetail N.aspx?ToplcNo=

6260.

[B]l+kd4 ~ 52 2285 "oxnifFpdi
AR A R E - FRREL ¥
Py ENRELT S FARiRE
4 %, 2005.

[6]p & PdF - p X%, "2 F S
http://www.libertytimes.com.tw/2011/new/apr
27/ today-08.htm, 2011.

[7]Aiken L.H., Clarke S.P.,, Sloane D.M.,
Sochalski J, Silber J.H., “Hospital Nurse
Staffing and Patient Mortality, Nurse Burnout,
and Job Dissatisfaction,” Journal of
American Medicine Association, Vol. 288, pp.
1987-1993, 2002.

[8] Needleman J., Buerhaus P., Mattke S., Stewart
M., Zelevinsky K., “Nurse-Staffing Levels
and the Quality of Care in Hospitals,” The
New England Journal of Medicine, Vol. 346,
pp. 1715-1722, 2002.

[9] Yang K.P.,, “Relationships between nurse
staffing and patient outcomes,” The Journal
of Nursing Research, Vol. 11, pp.149-158,
2003.

[10] McGills Hall L., Doran D., Pink G.H.,
“Nurse Staffing Models, Nursing Hours, and
Patient Safety Outcomes,” Journal of
Nursing Administration, Vol. 34, pp. 41-45,
2004.

[11] Lang T.A., Hodge M, Olson V, Romano P.S.,
Kravitz R.L., “Nurse-Patient Ratios: A
Systematic Review on The Effects of Nurse
Staffing on Patient,” Nurse Employee, and
Hospital Outcomes, Vol. 34, pp. 326-37,
2004.

[12] 554 # ~ dvde s ~ L~ FH75, 70 F
g%;}iji?f#;fa AZrFEHAF AR E
T?p&é%-[ﬂm,; b7, &8 gF2E T Vol 6, pp.l
-16, 2008.

[13] 58 & @ ~muLy - 7% 2 2pEg F 57
LFEEZhCEE Ef‘ﬁéﬁ*ﬁ;ﬁ \ol.5»
44 > pp.70-73> 2011

[14] P2 A ~rmddh2 ~HRTf2~ B 2P 3 4
E wFar "pifafpthz2gi” o
/é“f";‘? \ol. 8(4) - pp.535-541 > 2001.

[15] Benner P., Sheets V., Uris P., Malloch K.,

Schwed K., Jamison D., “Individual, Practice,
and System Causes of Errors in Nursing: A

Taxonomy,” Journal of Nursing
Administration, Vol. 32(10), pp. 509-523,
2002.



[16] # % %> "FR&HFLnzmE” - 2
;??‘_é” Vol. 8(4) > pp. 510-520, 2004.
[17] thAt %~ I Ae ~ 3R~ &~ F 540~ 410
Hop£4 0 TFREESA R FILHW

4 R > \ol.16,No.1> pp. 23-24> 2005.

[18] P2 4= > 7y A % 223”5 ﬁ?"ﬁrﬁﬁ"
A2z% > \Vol.1,No.1 > pp.58-62 > 2007.

[19] 24K ~ i~ EeE -~ BAgE > "% ¥
HFEFEEG—ELE ik o 2P
57 0 I8 V0159 pp.92-97> 2012.

[20] Marion J. B., Kathryn J. H., Susan K. N.,
Judith V. D., “Nursing Informatics: Where
Caring and Technology Meet (Health
Informatics),” Springer; 3rd Edition, 2000.

[21] Linda Q. T., Jeanne Sewell, “Informatics
and Nursing: Competencies and Applications,”
Lippincott Williams & Wilkins; 3rd Edition,
2009.

[22] Royle J.A., Blythe J.,, DiCenso A.,
Boblin-Cummings S., Deber R., Hayward R.,
“Evaluation of A System for Providing
Information Resources to Nurses,” Health
Informatics Journal, Vol. 6(2), pp. 100-109,
2000.

[23] Huang H.-L., Chang Y.-M., Li M.-C., Tang
S.-Y., Lee T.-T., “Information Technology in
Nursing: Using the Decision-Making Support
System in the OPD Nursing Instruction
Information System,” The Journal of
Nursing, Vol.58, No.1, pp. 79-84, 2011.

[24] #Ratp ~ A PF RS EALE T

2. %8 RIEER A" RiEH#EE
Vol.4 > No.2+ pp.5-10 > 2010.

[25] & & ~ & FR ~ @G A~ R IE, VIEH
?%ﬂvfﬂﬁﬁﬁﬁa AE RS 7?1%5 3
A 6] fﬁpf,ﬁé,ﬁu’ \ol. 2(1)> pp.1-8
2006.

[26] Yu, C.-C., Wen, C.-Y., Lu, C.-P.,, Chen, Y.-F.,
“The Drug Tablet Image Retrieval System
Based on Content-Based Image Retrieval,”
International  Journal of  Innovative
Computing, Information and Control, Vol.
8(7), pp. 4479-4508, 2012.

[27] Morimoto, M., Fujii, K., “A Visual
Inspection System for Drug Tablets,” 2011
IEEE International Conference on Systems,
Man, and Cybernetics (SMC), pp. 1106-1110,
2011.

[28] Lee, Y.-B., Park, U., Jain, A. K., Lee, S.-W.,
“Pill-1D: Matching and retrieval of drug pill
images,” Pattern Recognition Letters, Vol. 33,
pp. 904-910, 2012.

[29] Hu, M.-K., “Visual Pattern Recognition by
Moment Invariants,” IEEE Trans. Inform. Theor.,
\Vol. 8 (2), pp. 179-187, 1962.

[30] Lowe, D., “Distinctive Image Features from
Scale-Invariant  Keypoints,” Internat. J.
Comput. Vision, Vol. 60(2), pp. 91-110, 2004.

[31] Ojala, T., Pietikainen, M., Maenpaa, T.,
“Multiresolution Gray-scale and Rotation
Invariant Texture Classification with Local
Binary Patterns,” IEEE Trans. Pattern Anal.
Machine Intell., Vol. 24 (7), pp. 971-987,
2002.

[32] Li, Z., Park, U., Jain, A. K., “Discriminative
Model for Age Invariant Face Recognition,”
IEEE  Transactions on  Information
Forensics and Security, Vol. 6(3), pp.
1028-1037, 2011.

[33] Topal, C. ,Akinlar, C., “Edge Drawing: A
combined real-time edge and segment
detector,” Journal of Visual Communication
and Image Representation, Vol. 23, pp.
862-872, 2012.

[34] He,L., Chao,Y., Suzuki, K., Wu, K., “Fast
Connected-component  Labeling,” Pattern
Recognition, Vol. 42, pp. 1977-1987, 2009.

[35] Gonzalez, Rafael C., Woods, Richard E.,
Digital Image Processing. Second Edition,
Prentice-Hall, 2002.

[36] Web Site: Drug
http://www.drugs.com/.

[37] Heckbert PS, “Color image quantization for
frame buffer display,” Comput Graphics, Vol.
16(3), pp.297-307, 1982.

[38] Ozdemir D, Akarun L, “A fuzzy algorithm
for color quantization of images,” Pattern
Recognition, Vol. 35, pp. 1785-1791, 2002.

[39] Web Site: Tesseract-ocr https://code.googl
e.com/p/tesseract-ocr/

[40] Ming Chen, Xiaoging Ding, “A robust skew
detection algorithm for grayscale document
image,” Document Analysis and Recognition,
pp. 617- 620, 1999.

[41] Hong Yan, “Skew Correction of Document
Images Using Interline Cross-Correlation,”
Graphical Models and Image Processing,
\ol. 55, pp. 538-543, 1993.

Information Online,



