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(
2012) (
2012 2012)

2011 “ ”(
2011) “ ”

( 2005)
1 3 1 7 (

2011)
Aiken, Clarke, Sloane, Sochalski Silber(2002)

7% Needleman, Buerhaus, Mattke, 
Stewart Zelevinsky(2002) Yang(2003) McGills, Hall, Doran Pink(2004)

Lang, Hodge, Olson, Romano Kravitz(2004)

 

" "

( 2008 2011)
6 2

" " " " " " " " "
" " "

" "

" " (2008)
(2011) (2001)

Benner, Sheets, Uris, Malloch, Schwed Jamison(2002) (2004)
(2005) (2007)
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(2012) 23%

(2012)
(2005)

 
" "

(Marion, Kathryn, Susan&Judith, 2000 Linda&Jeanne, 
2009 Royle, Blythe, DiCenso, Boblin-Cummings, Deber&Hayward, 2000 Huang, 
Chang, Li, Tang&Lee, 2011 2010)

( 2012
2006)

" "

 

 

…

…
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(Yu, Wen, 
Lu&Chen 2012 Morimoto&Fujii, 2011 Lee, Park, Jain Lee, Park, Jain&Lee
2012) (Drug Tablet)

(Yu, Wen, Lu & Chen, 
2012)

(Morimoto&Fujii 2011)

Log-polar Transform Log-polar

Lee
2012

64

Hu 1962 (Invariant Moments)
2 3

( ) Lee

Lowe 2004
(Scale-Invariant Feature Transform / SIFT) Ojala, 

Pietikainen&Maenpaa 2002 (Multi-scale Local 
Binary Pattern / MLBP) SIFT Lowe 2004

SIFT

SIFT
(Li, Park&Jain 2011)
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Yu Lee

 

17 (Drug Information Online)
...

 

 

 
( )  

( )
LED

( )

1

( 2 ) (Spatial Resolution) 45 
micrometer/pixel 2
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1  

 
(a) (b) 

 
(c) (d) 

2 (a) (b) 
(c) (d)  

 

( 2
)
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3
4 "MSD" "CCP"

9.5
(Volt V) ( 4(a) 4(c)) "MSD"

"CCP"
11V 4(b) 4(d)

4(a) 4(c) "MSD" "CCP"

(LED 8.5V
9.0V 9.5V 10V…11V 0.5V) 10.5V

12V LED

5 B
6  

 
(a) (b) 

 
(c) (d) 

3 (a) 9.5V (b) 10V (c) 
10.5V (d) 11V  

( )  
Arduino

(Microcontroller MCU) LED
MCU 8-bit Atmel AVR MCU 6

14
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USB
110V/220V 

12V
12V 12V 10.5V

LM2596S-ADJ Texas Instruments IC LED
7  JQC-3F ( 7A(

) ) LED
1A ( KN2222A

600mA)
LED

 

 
(a) (b) 

 
(c) (d) 

4 "MSD" "CCP" (a) "MSD" 9.5V
(b) "MSD" 11V (c) "CCP" 9.5V

(d) "CCP" 11V  
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5  

(a) 

(b) 

(c) 

(d) 
 6 (a) (b)

(c) (d)
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7LED  

 

 
( )  

16-bit 24-bit 32-bit Logitech C920 
HD Pro USB 24-bit 24-bit

8-bit
(Gonzalez Richard 2002)( r g b
f 8-bit )  

bgrf 114.0587.0299.0  (1) 
( )  

( )

Edge Drawing( ED) (Topal&Akinlar 2012)
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ED ED
Topal Akinlar 2012

Sobel Prewitt Canny
Direction Map Gradient 

Map Direction Map  Gradient Map Anchor Points
Anchor Points Sobel

ED 8 "MSD"
"CCP" ED  

 
8 "MSD" "CCP" ED  

( )  
ED ED

He
(He, Chao, Suzuki Wu 2009)

Two-scan Multi-scan
Hybrid Tracing-type

8
( 9 ) 16 Karnaugh

10  

 
9  
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10 "MSD" "CCP"  
 

 
(

U ... ) ( - ...
- ...) ( )

11  
( )  

ED

(signature)(Gonzalezet al.,2002)
( 12

)

2 T),( 2

( )
Drug.com

17 ( 13 ) 13
1 (17 )  
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12 "CCP"  

 

 

OCR  

11  
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13 (http://www.drugs.com) 

 
1 

17 ( Mean, Variance) 
Shape ( Mean, Variance) Shape ( Mean, Variance) 
Round  (98.5,0.3) 4 Sided_2  (78.7,84.1) 
Capsule  (69.0,510.9) 4 Sided_3  (73.8,120.2) 
Oval  (75.5,247.7) 5 Sided  (83.1,47.5) 
Egg  (83.8,95.9) 6 Sided  (90.6,16.4) 
Barrel  (79.0,217.3) 7 Sided  (91.3,11.6) 
Rectangle  (70.2,525.6) 8 Sided  (94.7,5.1) 
3 Sided  (84.5,53.6) U Shaped  (71.5,208.4) 
4 Sided_1  (80.7,78.7) Figure 8  (78.8,331.5) 
Heart  (84.7,121.0) Kidney  (70.5,435.5) 
Gear  (87.7,69.3)   

 
( )  

(
)

( 6(c) 24-bit )

( Lee 2012 )

Media-cut
(Heckbert 1982) Fuzzy C-mean (Ozdemir&Akarun 2002)

Media-cut
Media-cut ( 14 )  
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Media-cut  

 1. (1st), )1(
1y )1(

2y , ,
)3(

1y  
 2. W1>W2, W1 (2nd), )2(

3y )2(
4y , W2 W3

W4, W2 , W2 (3rd), )3(
1y )3(

2y ,
6 , )3(

1y  
 3. W3>W4>W5>W6, W3(4th), )4(

5y )4(
6y  

 4. W4>W5>W6>W8>W7, W4(5th), )5(
3y )5(

4y  
 5. ,  { )3(

1y , )3(
2y , )5(

3y , )5(
4y )4(

5y , )4(
6y }  

 

 
14Media-cut  

"MSD" "CCP" 6
Media-cut 2 Drug.com

6
15 15(a) 15(b)

15(c)
 

2 
"MSD" "CCP" ( 6 ) 

"MSD" 

  
(205,171,150)  38351 
(199,165,144)  26966 
(195,158,137)  4694  
(191,155,134)  586  
(185,151,129)  52  
(188,152,131)  223  

( ) 
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"CCP" 

  
(242,244,230)  37582 
(234,236,220)  9352 
(229,231,215)  1983 
(238,239,225)  38554 
(232,233,217)  7675 
(226,226,211)  876 

 

  

 
( r , g , b ) 

(205,171,150) 

(a) (b) 

( r , g , b ) 
(238,239,225) 

(c) 
15 "MSD" "CCP" (a) (b)

(c)  
 

( )  
Drug.com

(Optical Character Recognition/
OCR) ( 6(d) 

) ( 3)
5

0 LED 10.5V 1A
(Image Equalization Processing)

(T
hreshold) 10

16  
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(a) (b) (c) 

16 "MSD" "CCP" (a) (b)
(c)  

OCR ( Tesseract-OC
R (https://code.google.com/p/tesseract-ocr))

OCR OCR

OCR
(

)
OCR

Modified Cross-Correlation Ske
w Detection(MCCSD) (Chen&Ding 1999)

(Morphology Operations) (Dilation)  
MCCSD Chen Ding 1999 MCCSD H

ong 1993  
 1. W×W

(Vertical Cross-Correlation / VCC) (Horizontal 
Cross-Correlation / HCC)  

 2. HCC/VCC
 

 3.  
 4. /

( )
 

 5. n n N
 

 6. N  
VCC  



HCC

)

n
(two

Two

 

C

 

"MSD"
"MSD

o-norm)

K1=20(
D1 K1 

o-norm 

),( 111 yxf
 

(

 

D" 0
 

),( qpd

( D1
) K2=4

& D2 K

D

,( 222 yxf

 

17

 

, 

"CCP"
" CCP

q
p q

two-no
1 D2
40( ) K
2 & D3
D

2
12 )( xx

)
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, 

 (4) 

P" 13

orm 
2
K3=1(
K3

 

2
12 )( yy
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)

( 1

 

p

D
D3)

)

,(5) 

 

(2) 

(3) 

7 )

qpi   ,

 

 
 ( 1

18

iqi ,...1  ,

(
D

 

17

p
n,

)
D

19



1

 

(a) 
8

 

 

(Cross-corrrelation)

19
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(b) 
R(s) (a)

 

 

(c)
(b)

 

) 
(c)  
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50

14
 

( )  
14 1 17

two-norm ( D)
3 13 1 Oval "

"Capsule" 13
"Capsule" "Oval" "YSP"

"07|07" "Oval"
"Capsule" "Oval" "Rectangle"

 
( )  

14 4 4
6 8 10 12 Median-cut

 
( )  

14 OCR
OCR 14 OCR 5

5 "CCP" "200"

 
( )  

( M1~M5)
( T1~T5)

20 6
7~ 11

T1 T3
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3 
 

 
 

(Mean, Variance)
 

 
(Mean, Variance)

 

(75.3, 267.8) 
(76.2,309.9) 

D=20.1, "Oval" 
D=62.2, "Oval" 

 

(97.8,0.8) (76.2,324.6) 

D=0.8, "Round" D=76.9, "Oval" 

 

(71.3,419.1) (77.0,215.6) 

D=91.8, "Capsule" D=32.1, "Oval" 

 

(83.5,126.2) (69.4,407.1) 

D=5.3, "Heart" D=103.8, "Capsule"

 

(75.7,242.1) 

 

(97.5,1.5) 

D=5.6, "Oval" 
D=1.5, "Round" 

 

(72.6,292.0) (97.9,0.9) 

D=28.1, "Oval" D=0.8, "Round" 

 

(68.1,445.2) (98.8,0.2) 

D=65.7, "Capsule" D=0.3, "Round" 
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4 
 

    

 

  

(244, 246,232) (231,232,211) 

  

(250,253,237) (232,223,154) 

 

  

(238,239,225) (205,171,150) 

 

  

(248,249,234) (233,221,174) 

 

 
 

(240,242,220) 
(249,248,210) 

 

  

(186,179,122) (248,251,237) 

 

  

(225,227,205) (231,187,175) 
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5 
Tesseract-OCR  

 OCR   OCR  

 

F??*BEE-5?./ ESP 

_? arSH 
JH 

02% \@@1"Z 

CCP 
:?? _-7. Q 

712% 

 

ID S1]! 
.-._ . K 

~#+<iw/=:@? ;??\asA

 

2* *l5*~2* 
NK 
qi 

 

1-??-.-  200 

 

r*-S #@i-H 
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(a) (b) 
20 (a)  M1~M5 (b)  T1~T5 

 
6 

 
 
   R G B 

M1 

 

94.6 3.0 239 195 196  

M2 
 

74.3 396.6 241 249 241 CCP

M3 

 

97.5 3.2 208 228 191 SD 

M4 

 

91.6 14.4 238 209 104  

M5 

 

95.6 2.7 251 253 232  
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7 
T1 M1~M5  

Sample  T1  
  

  

 

 
  R  G B 

( ) 

 

( )  ( )  

T1  95.5 3.9 254 252 250 HS 
M1  94.6 3.0 239 195 196  1.3(2) 79.9(4) 0(2) 
M2  74.3 396.6 241 249 241 CCP 393.2(5) 16.0(1) 0(2) 
M3  97.5 3.2 208 228 191 SD 2.0(3) 78.5(3) 1(1) 
M4  91.6 14.4 238 209 104  11.2(4) 153.0(5) 0(2) 
M5  95.6 2.7 251 253 232  1.2(1) 18.2(2) 0(2) 

T1  12  

 
8 

T2 M1~M5  
Sample T2 

  

  

 

 
  R G B

( ) ( ) ( ) 

T2 94.5 5.6 232 199 196  

M1 94.6 3.0 239 195 196  2.6(1) 8.0(1) 1(1)
M2 74.3 396.6 241 249 241 CCP 391.5(5) 67.8(4) 0(2)
M3 97.5 3.2 208 228 191 SD 3.8(3) 37.9(2) 0(2)
M4 91.6 14.4 238 209 104  9.2(4) 92.7(5) 1(1)
M5 95.6 2.7 251 253 232  3.1(1) 67.6(3) 1(1)

T2  0  
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9 
T3 M1~M5  

Sample  T3 
  

  

 

 
  R G B 

( ) 

 

( ) ( ) 

T3 82.2 131.8 248 253 246 S\b
M1 94.6 3.0 239 195 196 129.4(2) 77.1(4) 0(2) 
M2 74.3 396.6 241 249 241 CCP 264.9(5) 9.4(1) 0(2) 
M3 97.5 3.2 208 228 191 SD 129.4(3) 72.4(3) 1(1) 
M4 91.6 14.4 238 209 104 117.7(1) 148.9(5) 0(2) 
M5 95.6 2.7 251 253 232 129.8(4) 14.3(2) 0(2) 

T3  1  
 
 

10 
T4 M1~M5  

Sample  T4 
  

  

 

 
  R G B 

( ) 

 

( ) ( ) 

T4 73.3 405.4 233 241 232 CCP
M1 94.6 3.0 239 195 196  402.9(4) 58.7(4) 0(2)
M2 74.3 396.6 241 249 241 CCP 8.7(1) 14.4(1) 3(1)
M3 97.5 3.2 208 228 191 SD 402.6(3) 49.7(3) 0(2)
M4 91.6 14.4 238 209 104  391.3 (2 ) 132.0(5) 0(2)
M5 95.6 2.7 251 253 232  403.9(5) 21.6(2) 0(2)

T4  5  
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11 
T5 M1~M5  

Sample  T5 
  

  

 

 
  R G B 

( ) 

 

( ) ( ) 

T5 89.6 15. 6 251 224 123 
M1 94.6 3.0 239 195 196 13.5(2) 79.4(2) 1(1) 
M2 74.3 396.6 241 249 241 CCP 381.3(5) 121.0(5) 0(2) 
M3 97.5 3.2 208 228 191 SD 14.6(4) 80.5(3) 0(2) 
M4 91.6 14.4 238 209 104 2.3(1) 27.4(1) 1(1) 
M5 95.6 2.7 251 253 232 14.2(3) 112.7(4) 1(1) 

T5  0  
50 100%

88%
21 22 21(a) (b)

22(a) (b)
23

6
 

 
(a) 

 
(b) 

21  
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(a) 

 

(b) 
22  

 

 
23  

 

SIFT
SIFT

OCR
50

100%
88%

…



 
 

 

 
57 

OCR
 

 

NSC 102
NSC102-2221-E-276-004. 
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Development of an Intelligent Drug Identification Method 

and Device Based on Digital Image Recognition 

Chuan-Pin Lu , Wei Huang  

Abstract 

In the recent years, there has been an impact on the quality of patients' care due 
to human negligence, especially in care institution. Nursing human resourcesare 
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, which nurses cannot remember completely. In 
some units of hospital, such as intensive care unit, drug identification is performed 
just by naked-eye examination. It is difficult for even a well-trained and experienced 
nurse to perfectly identify various drugs without the assistant of equipments. Many 
literatures examining 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, the intelligent drug 
identification algorithms and a 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), and imprint feature extraction 
(optical character recognition). Using the proposed automatic drug identification 
device, nurses can enhance the simplicity and the safety of nursing care in addition to 
increasing convenience and reducing human error. 
 
Keywords: Drug Identification, Digital Image Processing, Health Care, Drug Image 

IdentificationSystem 
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