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ABSTRACT
This research project presents system=devetopment for cooked shrimp quality inspection
using image processing. The quz v.of Cooked shrim size of cooked shrimp. The
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2.1.3 fedaluurTaaudidanuds (frozen fresh Nobashi shrimp) [2]
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2.15 feanvaniuiendmaclivneudifenuds (Frozen fresh Peeled and Devined
Tail-On shrimp) [2]
dmivisaaaniendmatlivnaudidonuds iundnsusifausidenuds Tneasin

4
a

msiisamnunsilden dvdueildeenudindondld deuhluudiBenuds (freezing) Tnednuway
vasnsanUanidenimdsl imautiBonudsannsouandffogui 2.5

3 MGRPVTR RGN
AR YUEVDS

" 3 G e b BT N
3Un 2.6 aﬂ‘l&mwmLﬂmqﬁamLL’ULﬂE}ﬂLLﬁﬁ: https://bohausiaw.files.wordpress.com

whanstiduenansianulidmsunsldnuiionisneirinu lleygslmiluldusslomisnunisén

lidnsdilagiadu dnvivnuiilvidaulasient wagdesdnadadadvesenarsynasaninisualuld



1%

2.1.7 fegyganudidanuds (frozen fresh sushi shrimp) [2]
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2.1.9 feaavisdautiBenuds (Frozen fresh Head On Shell On shrimp) [2]
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22.2.) Lﬂ%‘ﬂqﬁmmu’mﬁmwanﬂﬁyq (Roller Grader) [26]
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7UN 3.23 Smlszyamailansiimaalednnasuennwigieanaaa s [37]
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Background
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¥

Tk 1 2P 453

8 pixals 7 pikels (2 pixels

Weight \Wh= % = 04723

Mean p, = (O3> (1;(77)4- i) =0:6471

_((0-0.64711'x8)+ ((1-0.6471F x7)+ (2 0.64717x2)
17

Varience o

_ (0.4187x8)+(0.1246x7)+ (1.8304x2)
17

=0.4637

3U-3.26, nszreesiinwaludiuveaingiidssuimsalaasivniv 3 [39]
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Foreground
8...
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4
2_
T334
o ] _ N
6 pixels 9 pixels 4 pixels

Weight W, =—6i396ﬂ=0.5278

(3x6)F (4x9)+ (5x4)
19

Mean = =3.8947

veildle o (5=3.8927)xc ) ((4—3_:319747)2x9)+ (53 8947y x4)

- (4.8033x6)+(0.0997x9)+ (4.8864x4)
17

=0.5152

q’ - 1 ﬁv o d 1 u L3 1 o
UM 327 RsgTiovasdindnlidiuveeninaanaIsse s gasdinty 3 [39]
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29380 a8 (Interface card) Inglduainduinesinavesudn National Instruments u USB-
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4.3 daunsnsradeuamnIniaUszy

dmivduninsisdeunuamiuUszUasuszneulumendesdmiudenmiausgy
TWsunsuidmiumsussananm uavuvasiuiiauas Insdwiululasinisitedasldinaianisvin
wsalga ¢ (Thresholding) 'I,umiﬁﬂLLaﬁUmuuazmwaauammw lngseaziBendiulsznau
#1499 v8 whumsnsasaeugunAuUsUansauansldRail

4.3.1 nFaIunAy

dmitlulassmsiduilldndontuuan OKER OF-177 aunsouanwaldlann 3

spuuufumwaunavesn e lildd usssumausie uasSiamnsamuuiuinianthiaud
%] %aa"n-wmwmné’mﬁumet,amﬁ@guﬁ 4.4

gﬂ‘t"‘i 4.4 nAesruLAN OKER OF 177151

A39i 4.2 paailiEvesndoniviauiy OKER OF-177

Resolution 16 Mega Pixels

Frame Rate 60 Tps

Interface USB 2.0

Info Noise Rate 48 dB

Lens Higheguatity.glass lens

Focus Range 30 mm-infinitive

0S Windows NT, 2000, XP, Vista, Windows 7(32/64 bit), Mac
OS X
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ninvhnsaesuid sguidanesieasunds amildazgninluieaesy
uazUsgsnanaitevinnisdnamiuivesiafaulsgulnglfsanestuiiesursswandenlily
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START

Read the image : cooked shrimp_images

)

Convert RGB image to grayscale

v

Thresholding

v

Measure pixel of cooked shrimp
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Calculate size | o
|
3

Buffer Circuit |

Pnecumatic eylinder

Directional control valve
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4.4.3 NITUBNFULUUEHDIN (Double-acting Cylinder)
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M3197l 4.4 pauaniivesmiadumeinasy USB-6009 [41]

Analog inputs

Differential = 4 Channels
Single-ended = Channels

Input resolution

Differential = 14 bits
Single-ended = 13 bits

Max sample rate

48 kS/s

Input range

Differential = +20 V2, +10V, +5 V, +4 V, +2.5 V, +2 V,
+#125V, +1V

Single-ended =210

Analog outputs 2
Qutput regolution 12\bits
Output range Q10 +H5\V
Output impedance)  f=50 Q
Output currerdt drive S 5HA

Digital 1/@ lines:

PO/ <0 7> 8lines
P1<0:3> dtines

Direction contral

Eaeh ‘ehanfiel/individually programmableas input or

output

Output driver type

Fachschannel individually progrémimableds open collector

ok detive drive

Compatibility

TTL, LVTFCMOS

USB specification

USB 2.0 full-speed

USB bus speed

12 Mb/s
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Shrimp are important types of food i »dl
from shrimyp such as white boiled shrimp. fried shrimp. drunken shrimp etc. Shrimp erading are
based weight, color and uniformity of them. For shrimp are graded according to their count per
weight in units per kilogram such as 30/40, 40/50. 50/60. etc. pes’kg. Major problem in shrimp
grading by weight is remained the error of shrimp size. Many researchers propose image
processing method for size grading [4-6]. Mahdi M. Ali et al. used image processing method
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for measuring a number of leaf dimension parameters including height, width, average width,
perimeter and area [4]. Majid Rashidi et al. used image processing method for determination of
kiwifruit volume [S]. D.J. White et al. proposed system for automated measurement of species
and length of fish by computer vision [6]. However the above mentioned system is very
expensive. In this paper presents low-cost system for size estimation of cooked shrimp using
11age processing,

2, The Proposed System
Thhe schematic diagram of proposed system for size estimation of cooked shrimp using image
processing is shown in Fig 1.

—

“mtier
}1\ W’
- X ; /Vﬂ(s;ra tem Box

-~
L)

control circtitspi t@?ﬂ' and Y, or transp
vision system bex ‘Flu e?ﬁ lamp uses to'exposeddights Wiqt;’l aco,
eﬁ@ﬁmem employs far ima; eﬂﬁ . &

dlll
control system and im

2.1 Image acquisition system
Image acquisition system 1s used for image capture. A digital image of cooked shrimp is
captured and stored in the computer before analysis by proposed algorithm. The image
acquisition system consist of :
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L. A webcam camera with 5 megapixels of resolution, transmission rate 30 fps (WEBCAM
(OKER Model OE-183 ) with USB interface for image capture.

2. DELL INSPIRON N4010 notebook computer system is used for image stored and image
analysis.

3. Two natural daylight 8-W fluorescent lights with a color temperature of 6300K (Philips,
Daylight, 8W, TS fluorescent Tubes).

4. A wood box where the illuminating tubes and the webcam camera are placed. The interior
walls of the box are painted black to minimize background light.

2.2 Image analysis

Fig. 2 show ing algori 1 ' cooked w
15 based on image'p W and threshol technique [1.(7;—8]. Tg‘e a ages were
generated by this rithm. ?@l«# shrimp image m RG%QI&\ cokéd shrimp image in
grayscale color and cooke p m@&l% ﬂalﬁl‘;g. hrimp image after

thresholding 1s used for size esti

3. Experimental results
To verify the performance of the proposed svstem. three types of cooked shrimps with different
sizes are used for experiment. Figs. 3(a), 3(b) and 3(c) show cooked peel shrimp. tail-on
cooked shrimp and tail-off cooked shrimp for testing the proposed systen, respectively.
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(a) Type L coeked peel shrimp,

(L) Type-II: tail-on cooked shrimp.

(¢) Typellintail-off eooked shump.

Eig. 30C0o0ked shrimp samplefor expetiments.
Fig. 4 shows cooked shrimp'm,color images. eookedshrimp in gra¥scal€ images and cooked
shrimp images after using threshelding“technigue-of sample =Tl 111 and IV, respectively.

Chalculable area of each cooked shrimp saniple 1s shown m table [.
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r%ampie Cooked shrimp Cooked shrimp Cooked shrimp
i Color Grayseale Thesholding
' ®
| n
IH -
|

Fig. 4 cooked shrimp inGolor images; cooked sbrimpan grayscale imdges. and cooked shrimp
images after using thresholding technique;

Table L'shiow caleulable area of cach codked shrimp sanple.

Sample | Total number ofion pixelsin the image |/ “Areaofcgoked shrinip sample
(pixels) fetn’)
I 27,809 9.78
I 29415 10.54
11 20.988 137
v 24,062 §46

Fig. 5 shows tail-on cooked shrimp in color images, tail-on cooked shrimp in gravscale images

and tail-on cooked shrimp images after using thresholding technique of sample V, VI. VII and

VIIL respectively. Calculable area of each tail-on cooked sample is shown in table 2.

321

94



Susile Tail-on cooked shrimp Tail-on conked shrimp Tait-on cooked shrimp
AP Color Grayseale Thesholding
V n
w n
/ “
VI ,’

Fig § Tail-on cooked shrimp meolopiinages; tail-oneooked shrimp.in Srayscale images and
tgil-on Coeled shrimp images after using thresholding echnique;

Table 2 show’ealculable ayeq of eachtail-on egoked Shrimpsanyple,

Sampl, | Total numberof prpixelsin the imace | [ FAreadaf wil-on cooked shrimp
e (prxels) sample
{sz)
Vv 21.753 .65
VI 1499 6,01
VII 27 6716
VIII 24.245 802

Fig. 6 shows tail-off cooked shrimp in color images, tail-off cooked shrimp in grayscale

images and tail-off cooked shrimp images atter using thresholding technique of sample IX, X,
Xl and XII. respectively. Calculable area of each tail-off cooked sample is shown in table 3.
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Sample Tail-off cooked shrimp Tail-off cooked shrimp Tail-off cooked shrimp
B Color Grayseale Thesholding
IX
X
Xl
Xn

Fig 6 witt cookegShrmip uicolor intdgess tarlsoft caoked shrmp i pravecale images and
tail-off cogked shrimp images after nsimg thresholding techniaue,

Table 3 showtealculable ared of eacl tail-off cookedghringisample.

Sampl |, Totab nomber of5# pixelsinthe imagé |»  Areadf taitcoff cooked shrimp
e (pixels) sample
(cm?)
\% 14,249 5.04
VI 15.283 586
VII 17,729 673
VIII 21,166 7.44

Figs. 4-6 show experimental results of the proposed system with the samples of cooked peel
shrimp, tail-on cooked shrimp and tail-off cooked shrimp. respectively. Tables 1-3 show area of
each cooked shrimp sample. In experimental results shown the proposed systen1 can estimate

s1ze cooked slrimp.
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4. Conclusion
System development for size estimation of cooked shrimp using image processing has been
cletailed in this paper. Results of some preliminary experiments with three types of cooked
shrimp have been shown satisfy evaluation of the proposed system. In experimental results
shown the proposed system can estimate size cooked shrimyp.

5. Acknowledgement
This work is supported by Higher Education Research Promotion (HERP).

324

& = v o o v = = & i v o ] 5% Y
whanstiduenansianulidmsunsldnuiionisneirinu lleygslmiluldusslomisnunisén

lidnsdilagiadu dnvivnuiilvidaulasient wagdesdnadadadvesenarsynasaninisualuld



AIANUIN A
TayauseIagIdy

wweily gnusmmi

1. Yo-ana (nwlne)
(Mw9IngY) Mr. Apinai Rerkratn
2. ety 919158
3 o ow a ada
3. mhenundanauasiiegnfansaldasaan
ﬂmﬁmn'ﬁwmam
5RIANTE

annvumalulagnsy mé"n.ﬁ'w&s\

auunaeng Mna mn%\%\\]wh

Insfwyt’ f02-329-8347 JU5)5202

E-mail apinai@yahoe! E \:: ‘:
Sl A
e - r’ / N \\ o
4. Usz¥mn nm// g / \ ™ \\

R\ Jasnandny

AFINTTUAERIS A ] ﬁqﬁﬁﬂ A RIARTANY
2.0, (rtanssulan DL d\
AN TR AR T U g ﬂnﬁ@n ANTEs
.2, Orassula J )
A0 AR UN 1 Awse mnanﬁn sa1AN5219
qe.u. (N gl o&\
~ o
= = a
5. #1973%n159 A1) wm NAY/ Qr
2 a g 4! P ¥ (\@\Q
MMUIATBLAN ﬁanm LLasﬂ;:ﬂ,ua
AiNa

whanstiduenansianulidmsunsldnuiionisneirinu lleygslmiluldusslomisnunisén

lidnsdilagiadu dnvivnuiilvidaulasient wagdesdnadadadvesenarsynasaninisualuld



emaTlnIEw Ussiteuilseanns 2557
WAlAT9INNT @No.-2557A11862015
lassnsdaiainmsiselugaudnunasimwamiinenasisourena
dineuamznIImMImMIgaafinm

Fouminudy dantiwnaluladnszasundramnmisaranszais

4 " .
Falasens (ng) _moimwswuersssuemnmisdsnlaslfinaianisdssanananin

..................................... B S

(é‘dnqu) System Development for Cooked Shrimp Quality Inspection Using Image Processing.

Jnie
1. faauun - | 90790000 ﬁlm :I.;
2, AT e S.U'H'ILU'H /J \‘C i “ —
3. fi89 \ = ’ @) 000 f y &= 0
4, finldmayd 7, \4{4 /7Y o
(Isaszydudade ~TXJ )f,; - o
T IS/
ERTY \ N I : N 0

& LAY/
%ﬁwgﬁ umﬁ’ﬁ'msazﬁmqmﬁnw‘ﬁk&

AT o T SQQ_Q.M_yﬂéq\’Q

wedt 150,000, o 10/6/2557
107 2 100000 uw e 6/3/2568. ..
W 250,000 um

AsuNRIrilasinisase AL
....300 Bewiny /2559

& PN Y o ) Y] B = & ! Y o ] ¢ v v
wnansiifwenasianulidusunisldauiionsfnwvintu ldeuygnliiluldusslesidunisd

lidnsdilagiadu dnvivnuiilvidaulasient wagdesdnadadadvesenarsynasaninisualuld





