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2.6 In the sample image, the background
illumination is brighter in the center of the
image than at the bottom. In this step, the
example uses a morphological opening operation to
estimate the background illumination.

Morphological opening is an erosion followed by

a dilation, using the same structuring element
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for both operations. The opening operation has
the effect of removing objects that cannot

completely contain the structuring element.

(Image Processing Toolbox™ Example 2 — Analyzing

Images)

2.7 Image pre-processing: This step comprises the
conversion of the

three RGB color channels (R—red, G—green and
B—blue) image in a

single grayscale image and the correction of the
non-uniform background

illumination. The channel (R, G or B) which
presents the

largest difference between the mean grayscale
values of the barley

kernels and the background was used as the working
image of
the barley. In addition, the channel presenting
the smallest difference

between these two valueswas used to extract the
background

working image. Both the working and the
background images are

determined to each single image given the
non-uniformity of the

images brightness acquired on the field.
Therefore, after preliminary

kernel identification in the working image of the
barley, the

kernels mask was used to blend them (substituted
by the median

kernel scale value) to the background in the
background working

image. Then, the backgroundwas removed



fromtheworking image
of the barley by means of a pixel to pixel
subtraction of the two

images. ( Antonio L & Amaral » 2009)

2.8 Using machine-vision technology to grade strawberries
can increase the commercial value of the strawberry.

The automated strawberry grading system has been set up
based on three characteristics: shape,

size and colour. The system can efficiently obtain the shape
characteristic by drawing the lines and then

class with K-means clustering method for the strawberry
1mage. The colour of the strawberry adopts the

Dominant Colour method into the a* channel, and the size is
described by the largest fruit diameter. The

strawberry automated grading system can use one, two or
three characteristics to grade the strawberry

into three or four grades. In order to solve the
multicharacteristic problems, the multi-attribute Decision
Making Theory was adopted in this system. The system
applied a conveyer belt, a camera, an image box,

two photoelectrical sensors, a leading screw driven by a
motor, a gripper, two limit switches and so on.

The system was controlled by the
single-chip-microcomputer (SCM) and a computer. The
results show

that the strawberry size detection error is not more than 5%,
the colour grading accuracy is 88.8%, and

the shape classification accuracy is above 90%. The average
time to grade one strawberry is below 3 s.( Xu Liming, Zhao
Yanchao » 2010)
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(1)Nikon D5100 1,620 @ & % CMOS g % ~ i
(2)%& 20cmx] H4p 4 %rie
(Bizd LR T

(4)20x20cm 2.6 > $.58= # 2x2 cm , 5x5 cm ,

10x10cm & 7 &2 5 - Hiz& =

(Bl- ) 2x2cm = A
|

(Bl= ) bxbem > .4

(B & AT %%

(6)MATLAB (ZE" % % % ) #c4
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st EIEA B pixelE st pixel{H

Hepixe (EEHRECE T A%y TR pixel(EIEHR B A 53

2L
3

DREE TR &y
a=imread(’ abc. jpg’ );
ar=a(:, :, 1);

abw=im2bw(ar, 210/225);
b=imopen(abw, strel( disk’, 20));
[L N]=bwlabel(b, 8);

Areal=find(L==1);

FETR A5
a=imread(’ DSC_3766. jpg’ );
abw=im2bw(a, 100/225);
b=imopen(abw, strel(’ disk’, 10));
imtool(b);
% b & qwer. jpg
clear
cle
a=imread("qwer.jpg);
Ulim=3264;
DIim=0;
L1im=4928;
RIim=0;
for 1=1:3264
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for j=1:4928

ifadi,

if (i<Ulim) Ulim=i;
if (i>DLlim) Dlim=i;

D=1
end

end

if (g<Lbim) Llim=j; end

if g>RLim) RIim=j;

end
end

end

end
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a=imread(’ abc. jpg’ );
imtool(a);
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23 M d d ERE > FRFZ B A
EREE = - F R
:?ia?l » abw=im2bw(ar, 210/225);

imtool(abw); TR+ = ~ L o

Wi
L
™
=

(R+=) Eralsyisdy
2.0 %2 PP (BLT ~ L= )ﬁ%»ﬁ;&gﬁgg¢g
f=ehpixel % B#c> TRI(H - - ~+ )7 Areal(2)
& &k fEapixel Bl oN® AR ik Bk
# » [L NJ=bwlabel (b, 8);

Areal=find(L==1);{F B+ - ~ =+ ~ -

(BLz) Ered d fodmitz %

Workspace [0 & X
=] o = ] - | Stack
Mamme Value
FH freal <278540%1 doubles i
FHL 232644928 double>
FHw 1
FH = 2326414028 nintd>
abow 232644028 logical>
B(Lmw) Fricd d h-mit s
Q2 48B-L= L *PEFYZ FFELE kiZiga 2
B B SRS G T R g o : :
ii%] » b=imopen(abw, strel(’ disk’, 20)); (B+-) H 5738 %% N=1 ~ pixel 5 278540
imtool(b); F B+ 37 ~+= - Workspace o 4
= o [ - | stack
MName Value
FH freat 21720581 double=
HH Aresz 21150281 double=
HHL 2326434028 dovhbles
HHu 2
H= 232644928 vintd>
abw 232644928 logical =
& >
(R+ ~) B35 %% N=2> pixel 5 172058 2
115028
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2.6 * MATLAB 42583+ 5 2%25%5~ 10¥10cm ¢~ f238 3. 4L th® & enE Rl
ipixel o X EE W AE 0 * kHEE TR AT RS 31 WAEY kP E A

FHeod TR 4 )EFE M2 4505 y=3300x > 12 ﬁis?l » a=imread(’ DSC_3766. jpg’ );
pixel & % 172058 enie ik k3-8t &edm f# 5 52.1 imtool(a); @@= + -
DI A
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Bk RAR I BRI FEenR B £ 02 MATLAB #2583+ 8 imtool (abw); # @B = -+ -
TR TR
M 1 pixel P 5 pixel WA
120808 82150 32%
392123 254880 35%
476035 285618 40%
478047 291609 39%
490352 375610 23. 4%
271566 172058 36. 6%
167435 115028 32. 2% -
369416 278540 24. 6% (= +-) feh= B2 5%
RE=E 32. 85%

BIMM - - AR, L (RFEY ) %

o BRI RER RS

ﬁis?l » b=imopen(abw, strel (" disk’, 10));
imtool(b);# @B = + = o
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HH Dlim 3264
HH L1im 5
HH Rlim 40323
HH lim 05
HH = <3064:4028:% nintd»
i 7264
HHi 4028
< >

(Bl L =) 2P 55 LH
3.4$s?l>~ MATLAB #2.5% 35 4 # 3| T 2 v = & o
Btk Ulim & % &t 2 @8 Llim & 4 & 2 # o
%o Rlim A & S L@ A4 > Dlim & & S &R
# o
gz,?]»

clear

clc
a=imread( qwer. jpg’ );

Ulim=3264;

Dlim=0; 3.5 WE 1 om e pMATLAB A2+ &g T a5
L1im=4928; ¥ ehpixel & % 291. 3> @ & 2 & dpixel & % 58.26
Rlim=0; Mgt s Bl o Dlim 2 Ulim(B®l = L2 )4 R -8 o0
for i=1:3264 pixel & - & & & 5 3264-906/58. 26=40. 47 =~ o

for j=1:4928
if(a(i, pD==1)
if (i<Ulim) Ulim=i; end
if (i>Dlim) Dlim=i; end
if (j<Llim) Llim=j; end
if (j>Rlim) Rlim=j; end

end

end

. (B=+7) p 2352027
-

3.6 %= &d Ulim& Dlim(® = - = )4 is > T3
B R R RGEL

222



8 @ (em) F % e (cm) F£ (%)
40. 47 37.5 7. 9%
25. 87 24.5 5. 6%
34. 06 32 6. 46%
29. 88 28.5 4. 86%
Sy Ex e 6. 2%
(2) FRPEEEFBERL

BTRHEEFLHM > RFFLDRFLHERL &
FE O A B SR o g S EA o

%

41 > ! X
C g B ik

I BTN RS RV (70302 > 2o
P RPEEARABE TS EAT LRI 5
KPP ES G AEL ERA o ek B B uban
Fopla A7 it ® 3Dk R o

=~ R

gt PR chdg RPN FIS R A R

AP g AL S T @ Ao T 0 R B S R

AP ARLFER > RBAPHRLFE > o p A

E2

P REFRHEAPI D e 0 B L

TR

FrEaofLPr o HEAPLNERT Y DFER 3
REFEBEAPREETL S RAPLE > AR

Bradink mEE S B APEFFOLL -

223

SR T

I, MR 2011 #06* 68 2awp ¥
Z 2

2. Wrhw 1997 B EpE 6

3. B FohE 2 i 2004 £ 6
EEgpgn 5% 13 %

4. % AE HTA 2001 &£ 12 7 B EisE
g

5. &¢ = otk 2000 & 12 7 R ¥
L

6. Antonio L. Amaral a,b,*, Orlando Rochaa
2009 Industrial Crops and Products

7.Xu Liming*, Zhao Yanchao 2010 Computers

and Electronics in Agriculture

8. MATLAB Help(Image Processimg Toolbox
Example 2-Analyzing Images)

9. MATLAB ® = #3% |Simulink ¥ < #%

3% www. ilovematlab. cn



http://www.ilovematlab.cn/

~ S { S »
BECCD = HALTFERILERAS Fe A7 A
e A i%"}ﬂﬁ"‘%&% THE® N EPES TR
a‘;q W T 3%‘}%#5:
S BA RS
AP T 1Ak
& “Camera Calibration Toolbox for Matlab” #2># & &
AL AR P E R MR R I E kRl H Rt © 5 NEES P L

fodFitdomaz = = HARE R R 2 2> pendd 2 8
Filhokore > = aptkz B AP7 43 5 CCD
Frrdp - BT AR Z (5o CCD 2
vk ERERE) o dp R 18R g ~ 2 MATLAB >
d MATLAB eh@i e £ fofrd ehiE » £ Hd 2
;3 1% Pixel # - Scan area(# s ¥
size(fZ 2 F )R- EHAL > Kz BEY FHEL
B BN EREEPGFR(DALTfoRIZ ERR > 4
F B EfeRIE EARIT T AR 0 R RIS B A

o7 [ R o

1) ~ pixel

R

MaEs =T ~CCD~FRIE B A

- ~5l 2

J

[0

1P w & %785 ek AL

P g ¥R GRS 2503 Lfep &

e 2 $ fc g SRR o

2. 1A= %

B4 I Y DEOH BT G NIFEATA

TR - 45 ) M e - el g
ki el S N

RFES SHTPPD? v F

AL BRABATE LY LT RBETRT > T

+ CET AAPR A

xf

2L 4
FoCl

&

FEen= |

Rt

224

Hefooh 3 Sl o
S TE L 4 e Rk R T 0 B AR
RPN AR OEE 2 LR LA
%ﬁﬁﬁﬁ%%&ﬁiﬁﬁ%ﬁﬁﬁjﬁﬁ§£o

i 1T R iz 8 & 4R
FHERY PRI FHCRT AT R g Y
Mgk gt E £ R A e iE o (PRSI gk
R (R ] T3 E) I A K W E Ner

. o — i
fe6 > ;Y F

&

T

:1N

VA
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HER W -2 ¢ (camera calibration) :
ﬁ?%ﬂ%%%ﬁﬁa”:Qprnrmﬂﬁ»uer%%
Poep 30 Sl 30 S B oA R IR G B o
AT o AP IE R P 3N Sy SLE KR
(focal length) ~ 488 ¥ « (principal point) ~ i & i% #ic
(skew coefficient) ~ 2z ¢ % & & 85 ffodz o 1% #c
(radial distortion) ~ *» 42 > & 84 ifd= ¥ % #c(tangential
distortion) - ¢t % %G g <=L (rotation matrix) -
[3]

T %7.%52 HAS SEPP AR e e
#H el o

# # 26*L (translation matrix)

Bk 05z eh- 8P R0 BRAR T 2B

At P20 BAp T L AR Tt AP K
P=RXP,+T R % 3X3 et T3 3X
1 #ded Aqpg 05— aﬁ%g g dikis o W
T FERES SERPP B ARG TTH S
R EE R o Ty ¥ 80 5 ER e
SRR BN EPAP DN IR RE T - LR T

4 3t A 1A i [3]
LR ) RN L S e A e
&{ﬁﬁﬁﬁlﬁoiﬁ%%ﬁk—%ﬁﬁk—ﬁﬁ

EH AR h LARo B K Bk
FHEDICRBGRL FB GG 0 SR RS R
% (correspondence)[4] -

FEPP PP gy G, 1y Aded
(fundamental matrix) 2 £ #= % (epipolargeometry), #%
Bz = $HR R e i B Fd BRI

4 (disparity), & & xR F[4] -

WA TR LR R S Blo iz U
kooa PR A RDOEREE
FOUARL T - &I

]?}\’

ey i & o )
4] (pinhole model ) [5] -

A camera consists of an image plane which provides
atransformation between object space and image space.
Thistransformation cannot be described perfectly by a
perspective transformation because of distortions which
occur betweenpoints on the object and the location of

the images of those points. These distortions can be

225

modeled .
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FzRifrRlihz F - @i 7 iR EERTF)Z L
B A A g Sl R ek
AEV LR [6]

Vision based range estimation is an example of passive
range sensing. Some of the common machine

vision techniques to estimate range are stereo vision,

depth from focus, structure from motion and depth from

texture.
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IR p e
XA o CCD

(Bl- 5> 2 n48)

L 3#8%

— gt A (B ) 20 3[R 14 LR X E 13
JHRIF I #30x30mml(R=)-%% 105
6mm 1 £ ~CCD A 5 (£ &Rfeh-)

(@M=

i

AR N)

Model | CS5620BD CS5620BDP

Total | 811(H) 508(V) 795(H)x596(V)
pixels

Scanni | 6.45(H)x4.84(V)mm | 6.47(H)x4.84(V)mm
ng area | Equivalent to 1/2 inch optical image size

Pixel 8.4um(H)x9.8um(V) | 8.6pum(H)x8.3.um(V)
size

(#- CCD £ & RH)
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(1)Pixel #&

A PR S e (640x480) 7k T BxEE 3
1% 1:=9:1/2” — 7=0.5/1.414=0. 3536

1 #+4=25. 4nm .".0. 3536” x25.4=8. 981mm
L4iv i sz b Aaug 1l V2T

1/2” +4 8_CCD %44

8. 981+640=1. 40x10 ’mm/pixel -k = (%)

8. 981+480=1. 87x10 “mn/pixel L& ()

£+ MATLAB #tiah kehf @ 23+ 4 bk iEd ok
LB

35 4 640x480 pixel &+ ® pixel #7 ik &mm
(2)Scan area(#F # & #)

1945 1 CCD .44

6. 45(H)x4. 84(V)mm
Scanning area

(Equivalent to 1/2 inch optical

image size)

6. 45+640=0. 01(-k = %) mm/pixel=1. 0x10 ’mm/pixel
4.84+480=0. 01( % & ) mn/pixel=1. 0x10 ’mn/pixel
fede MATLAB #tiadi kenf g 2§39+ A wjfkied kT
B3

(3)pixel size(f§% < 1)

Pixel size 8.4 um(H)x9. 8 um(V)

8.4 um=8. 4x10°n=8. 4x10mm

9.8 zm=9. 8x10"°n=9. 8x10'mn

fds MATLAB #7iah kenf B 2 53+ 4 W fied ok
TREE

MERCDREFE

(1)* Pixel #&—1, 650. 93x(1. 40x10*)=23. 11mm
(2)* Scanarea—1, 650. 93x0. 01=16. 51mm

(3)* pixel size—>1, 650. 93x(8. 4x10°)=13. 86mm
48 CCD et g

(1) * Pixel #—1, 596. 00x(1. 87x107)=29. 85mm
(2) * Scanarea—1, 596. 00x0. 01=15. 96mm

(3) * pixel size—1, 596. 00x(9. 8x10™)=15. 64mm
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T e fe o i m iy
CCD Rt 5 1/27 R4t
<GB 01 640x480 pixel #&# B pixel 7 ik o7 mm>

fe=lF2mamfc 32 v af iR FL R F
1]

Left CCD:

fo = [ 1646.26303  1655.60388 ]+[ 23.06065
23.35706 ] 1,650.93

Right CCD:

fo = [ 1597.89736  1594.12071 ]+[ 20.76772
20.56635 ] 1,596. 00

SErg R #T 101, 03441)

1:=7:1/2" — 7=0.5/1.414=0. 3536"

1 #+4=25. 4mm  .".0. 3536” x25. 4=8. 981mm

8. 981+640=1. 40x10 °mm/pixel -k = (%)

Scan area(# 5 % #* )=6. 45mm/640=0. 01mm
Rtz 4 pixel size H 8. 4x10°n=8. 4x10>mn
8. 981+480=1. 87x10 *mm/pixel =% (%)

Scan area(# 5 % #* )=4. 84mm/480=0. 01mm

R4 2 4L pixel sizeV 9. 8x10°n=9. 8x10"mm

G fo

PR R )

(1)* Pixel #—1, 650. 93x(1. 40x10*)=23. 11mm
(2)* Scan area—1, 650. 93x0. 01=16. 51mm

(3)* pixel size—>1, 650. 93x(8. 4x10°)=13. 86mm
S S o

(1)* Pixel #—1, 596. 00x(1. 87x107)=29. 85mm
(2)* Scanarea—1, 596. 00x0. 01=15. 96mm

(3)* pixel size—1, 596. 00x(9. 8x10)=15. 64mn
FrafsZXd= f XT T=22. Tcm=227mm

B if i fE (d) R kT R AR, 5 :285-112=173, B~
W eni L fi(d)jﬁé 173 -



o - [o[x)| W L (o1
Wdow Hep - s E e n.un B -
EET ERAR Sk SNk

7 (WS ALY 0

Pixel infoy (265, 69) (67 98 146]

(B+ = =% CCD Pixel info)
(B-+ = + CCD Pixel info)

3. BEFRIAEAELFEFL  FoP R T 5 (o)

I_Fncal Léng th: fc = [ 1597.93541 1594 .,15943 1 ?[ 20.78253% 20.58100 ]
PrinCipal point: cC = [ A50.08402  S05.40024 1 0L 13.73685  12.8309% 3
Skew: alpha_c = [ 0.00000 ] 7( 0.00000 ] => angle of pixel axes = 80,0
Distortion: kc = [ -0.36235 1.08766 -0. 00505 0.00421 0.00000 1 ?7[ O
Pixel error: err = [ 0.21078 0.16490 ]

Btz * Matlabz* & f &)

”—-n > T ===

Eile Edit View Insert Tools Desktop WWindow Help

NEEL L RARAOPEL- S |0B|aD

Extringic parameters (camera-centerad)

[ﬁemove camera reference frams |

Switch to waorld-certerad view

— — — —— e o —— 4

(Bl CCD &k mehbf i §)
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Window Help
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Reprogacton emar (in pael)

A

]

A3

]
LT

-

E

k

E

E

B

Window Help
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(Zzif CCD 1 tai 54 A4 v W)

(1)* Pixel #c: 15845 T 3238 % 17.82%, = CCD:4. 52%
(2)* Scan area::# = T 32384 4.16%, = CCD:4. 25%
(3)* pixel size: ¥ L3538 4 9.47h, = CCD:4. 3%

14.00%
12.00%
* T kel
1000% —— W8
= 8.00%
{8 6.00%
4.00% N Npg
AR o B pn
2.00% l" ns
m® " -
0.00% AT A AT AT L
o Pixel & 0 5 10 15 20 25 30 35
[ | S_can a_rea Eﬁ‘ﬁﬁ%
A pixel size
(B+~ =i CCD R ek -4 4 i B)
8 CCD M4 it 324 4 7 B
()* Pixel #ic: &84 T 3528 1 17.82%, , + CCD:31.13%
(2)* Scan area: k%4 T 35281 4. 16%, , + CCD:4.07%
(3)* pixel size: &% T 32381 14.58%, , + CCD:9.47%
45.00% o
won [ gtet e e ees
30.00% X 22 ® PRL X
% 25.00% A a — *
ﬁzo.oot:aﬂ—l—ftg‘ A Aa *900, 1.4
15.00% . shAA AAg
10.00% —— @ anER .
500% gliglyg 2. ®
]
0.00% Sguy ® maeEE T gugplEggs
+ Pixel®] 0 5 10 15 20 25 30 35
M Scanarea B B isae
A pixel size

(Bl+4 +i# CCD i il LA B)
-4 v A By R R SR EEL o Feikdy
52 % 4 ( it & = )
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Scan area(# $5 % % )=4. 84mm/480=0. 01mm
Rt 7 A pixel sizeV 9. 8x10°n=9. 8x10>mn

GEEfo>

RIS S

(=) * Pixel #—1, 650. 93x(1. 40x10°)=23. 11mm
(= )* Scanarea—1, 650. 93x0. 01=16. 51mm

(=) * pixel size—1, 650. 93x(8. 4x10°)=13. 86mm
S S a

(- ) * Pixel #—1,596. 00x(1. 87x10%)=29. 85mm
(=) * Scanarea—1, 596. 00x0. 01=15. 96mm

(=) * pixel size—1, 596. 00x(9. 8x10)=15. 64mm
Fr 28 ZXd= f XT T=22. Tcm=227mm

30.00%
25.00% B
23 20.00% -
£ 15.00% np N
18 10.00% .
o , 5.00% —
(- - CCD”#P%/) 000% | mEmp
<391 640x480 pixel ¥ fs# @ pixel #F ik e mm> W Scanarea e st
= fo (B~ wenfe #° 0 nf il RHL RS pixel size
ES (B== wAFLA,GH)
Left CCD:
fe =[ 1646.26303  1655.60388 ] = [ 23.06065 45 00%
23.35706 ] 1,650.93 40.00% *®
35.00% o
Right CCD: 30.00% [
¥ 25.00% LT
fo = [ 1597.89736  1594.12071 ] [ 20. 76772 % 00w Abg mg
20.56635 ] 1,596.00 fEH 15.00% ¥
10.00% ** s
SR B 4T 1(1. 03441 500% Wg.gEEAAYite o
L=y :1/2" ~0.5/1. 414=0. 3536" 0.00% - o
T AR oPixel® O 5 10 15
1 #v3=25.4mm .".0.3536” x25.4=8. 981mm WScanarea 1B - iEne
8. 981+640=1. 40x10 *mm/pixel -k = (%) pixel size
Scan area(# 5 ¥ 3 )=6. 45mm/640=0. 01mm (Blz =z wBAZLLHE)

4% 4L pixel size H 8. 4x10°n=8. 4x10>mn
8. 981+480=1. 87x10 mm/pixel %% (&)
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*F2 g g CCD 4p gt iqfl® MATLAB
B R BEAEL, & B @ 4] BEE(fo)
DRELE S WG SR R S e A
06 B AR D pEde g F1 5 BEE -~ 2B RS
AR A F LR LR RERFLE PRI L
T L -

R B FALAT ST 2
4.25%, + CCD:0. 20%, = #:4. 07% -
%o AR D bl FA V2 CCD:0. 48%, T35
12.98%, + CCD:0.56%, < 32:12. T%

v

;> B
Z R’

CCD: 0%, * =2

IATE LN L LA
(1)* Pixel #cT 3234
15. 08%

(2)* Scan area T35 A kM4 4.16% 4 B A
13.77%

(3)* pixel size T 3oL B4 9 4T%, & B A
12. 84%

H ¢ 12 Scanarea ¥ & )¢

A 17.82%, 75 % A

A G RETY Tk,
LR EIREFLEKE, = AR
RS E N SR E-E STY ST S
- A 45t B plendicdh, R H 4 - 5 CCD & £
S STRNEE SR O LR N RS R O LA
FVPRFEENQHG R ELE %Y BFHKE

Wizl 7 53 ()

T~ R

B #
A BRG] R, KRG A R R AR R A
BRI, iy e 2 F'“gdm,i@ﬁi
PRAFSFE L LS L B BERE
@%%ﬂdnm¢ﬁ%%&£ﬁwm?%ﬂ@ﬂﬁﬁ
TRk, K AR E MR B R F R

)
= o
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[113&4 > P FaARL L2 &> 7 > a0 L ik st
S HERZFELANTE MR AL HY  BH

DA Bhny A x 148k

F‘*

[2lmm ¢ ¢ EARI00# 77 TEERFTM2LGE
B TR GAILA 0 LR o B2 L
WEWT 1AL koo

[BIW S+ ~ oW~ RME 2§ -387 7
EARO & 107 T WL b R f e
b & i st > NSC94-2213-E-259-002 » 17 s fa B Fugf
FLR gt

-
3

—

A g ¢ FARL - E- 0 T RS A
AT AT L p R R ks
Mgy o S B R

ML~

BIFIT &~ F > Ly 7
ol d R B RIEL R
B AFpEgyla s ke

FARL L2 AT
AR TR TR

[6]Rostam Affendi Hamzah and Sani Irwan Md Salim »
2010 » “Software Calibration for Stereo Camera on
Stereo  Vision  Mobile  Robot using  Tsai’s
Method,”International Journal of Computer Theory and

Engineering, Vol.2,N0.3,390-394 -

[7IVENKATRAMANANJAYARAMAN ’
2010“THREEDIMENSIONAL MAPPING OF CITRUS
FRUITS IN THE CANOPY USING COMPUTER
VISION, “"MASTER OF SCIENCE - THE
UNIVERSITY OF FLORIDA -



(- ) CCD #Hm*4: %

SRR

Model CS5620BD CS5620BDP
1. TV systme NTSC PAL
2. Image sensor Interline CCD
Total pixels 811(H) X508(V) 795(H) X 596(V)
Active pixels 768(H) X 494(V) 752(H) X582(V)
Scanning area 6.45(H) X4.84(V)mm 6.47(H) X4.84(V)mm
(Equivalent to 1/2 inch optical image size)
Pixel size 8.4um(H) X 9.8um(V) 8.6um(H) X 8.3.um(V)
Color filter Corrective mosaic filter(Ye,Cy,Mg,G)
CCD integration Field integration (Field-electrical-charge-storage)
3. Scanning lines 525 lines 625 lines
4. Scanning system 2:1 interlace
5. Sync system Internal
6. Scanning frequency 15.734kHz(H),59.94Hz(V) 15.625kHz(H),50Hz(V)
7. Aspect ratio 4:3
8. Sensitivity 1000 1x(F8,3000K)
9. Minimum subjest illumination 41x (F1.4,AGC ON,Output level: Approx.50%)
VIDEO VBS:1.0V(p-p)/75€ terminal,Positive
10. Video output Y/C: 1.0 V(p-p)/75Q terminal,Positive
CHROMA:  0.286V(p-p)/75Q terminal
" Resolution 470 TV lines(H) 470 TV lines(H)
350 TV lines(V) 420 TV lines(V)
12. S/N ratio 46dB(p-p)/rms
13. Correction 0.45 (Fixed)
Gain ON/OFF selectable
14. Corrective range under ON mode : -6dB~0dB
(AGC)

Corrective range under OFF mode : Selectable among
18dB,12dB,6dB,0dB
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Preliminary study of using Dual CCD
Sereo Vision to Measure Deepth of

Cntaloupe Fruit ptemle.

Author:  Tang Huai-min ~ Huang sing-kai -
Huang Huih-Siang ~ Pan Van-ping
Wang-Mintun

Teacher: Ching-Lu Hsieh

Department of Biomechatronics Engineering
National Pingtung University of Science and

Technology

Summary

This study was conducted in how to render
three-dimensional visual three-dimensional space and to
explore how to create a stereo vision measurement method
is created by the three-dimensional image processing to
coordinate space, we can shoot an object at the same time
by two CCD and measurement zvalue (the horizontal
distance between the object and CCD), after shooting the
video input to MATLAB by MATLAB image correction
calculated values of f and d, and then lists the specific
results derived by the formula calculated image depth
(z)whether or not the same and the measured values.

Keywords: stereo vision, CCD, depth, cantaloupe
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4= ik
F % F &= P =
FAOLRBL RS &R R &R
¥
. AR | AE | AR | AR | A | R
RR (Brix) | (mW) | (Brix) | (mW) [ (Brix) | (mW)
10% |[1.57% |0.6535| 1.12% [ 0.6509 | 1.47% | 0.6584
30% |[4.71% | 0.6308 | 3.36% | 0.6356 | 4.41% | 0.6352
50% [ 7.85% |0.6122| 5.6% |0.6222| 7.35% | 0.6134
70% [10.99%| 0.5970 | 7.84% | 0.6099 |10.29%| 0.6008
90% [14.13%| 0.5881 [10.08%| 0.5974 |13.23%]| 0.5893
100% | 15.7% ] 0.5844 | 11.2% | 0.5914 |14.74%| 0.5854
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B R | RS B RS &R
it
. AR AR | #R | AR | AR | AR
(Brix) | (mW) | (Brix) | (mW) [ (Brix) | (mW)
10% |1.57%|1.1183] 1.12% [ 1.1006 | 1.47% | 1.1247
30% |[4.71% ] 1.0794| 3.36% | 1.0747 | 4.41% | 1.0850
50% | 7.85% | 1.0476| 5.6% |1.0521|7.35% |1.0478
70% |10.99%)] 1.0216 | 7.84% | 1.0313 [10.29%| 1.0263
90% (14.13%] 1.0063 |10.08%] 1.0102 [13.23%| 0.9998
100% | 15.7% 1 11.2% 1 |1474%| 1
-
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The study of sweetness of grape juice
measured by fiber sensor

Author :  Bai-Sheng Huang
Bo-Yu Chan
Yun-Xian Cai

Advisor ¢ Yi-Cheng Hsu

Department of Biomechatronics
Engineering National Pingtung University of
Science and Technology

Abstract

In this study, the mechanical processing is used to
polish the lateral side of plastics optical fiber (POF)
and the polished area is treated as sensing area. The
sensing area of side-polished fiber sensor is sensitive
on surrounding refractive index, so the measured
optical power is related to concentration of surrounding
sample. The green light emitting diode (LED, A=528
nm) is applied to detecting light source. The grape
juice is the target sample in the detecting experiment.
The original grape juice is diluted to six concentrations
(10%, 30%, 50%, 70%, 90 %, 100%) in the experiment
and the results show that the optical power is
negatively related to concentration of grape juice. The
best sensing resolution, linearity and sensitivity are
5.3x10? Brix, 0.9914 and 4.67uW/Brix.
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% 2 Lambertian & B T 35E

Lambertian

A IEE (lux)

biag'a #£F R £ 5cm £ 10cm ¥ | £ 15cm &
F kR k4 k4
10cm 41346 58825 82265 82265
20cm 17535 22958 32728 47087
30cm 9074 11148 14480 19933
4% 3 Lambertian % 8 % #
Lambertian
LR S
FEAE £ F eE £ 5cm £ 10cm = | & 15cm &
Bk Sk kR
10cm 0.172 0.204 0.036 0.036
20cm 0.089 0.137 0.158 0.198
30cm 0.050 0.064 0.100 0.112
# 4 Focusing B & T35
Focusing
R IE (lux)
e & FRiE £ 5cm £ 10cm ¥ | & 15cm &
F ok k4 k4
10cm 40073 57401 81293 81323
20cm 19174 23849 32482 46436
30cm 10514 12678 16072 20874
4% 5 Focusing % £ 4 #&
Focusing
L S
AR &Kk £ 5cm £ 10cm & £ 15cm &
Bk kR kdE
10cm 0.166 0.190 0.036 0.034
20cm 0.114 0.180 0.161 0.174
30cm 0.051 0.073 0.114 0.144
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% 6 Batwing B R Ti5E

Batwing

R IEE (lux)

FEAE &£ F Sk £ 5cm £ 10cm & | & 15cm &
F kR k4 k4
10cm 39896 57996 81958 81958
20cm 15581 21166 31284 46167
30cm 7405 9392 12691 18164
4 7 Batwing % 8 ik
Batwing
L S
AR &Kk £ 5cm £ 10cm & £ 15cm &
Bk kR Sk
10cm 0.175 0.213 0.036 0.036
20cm 0.057 0.115 0.150 0.187
30cm 0.033 0.038 0.076 0.091
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The simulation analysis of the effect on
light field of matrix LED light module
with different LED device and light

guider

Author:  Yue-Fong Chang,Siou-Hua Tsai

Teacher: Yi-Cheng Hsu

Department of Biomechatronics Engineering,
National Pingtung University of Science and

Technology

Abstract

In this study, the simulation analysis of the effect on
light field of matrix LED light module with different
LED device and light guider is demonstrated. The
numerical modal of matrix LED light module is
constructed by FRED optical software and the
luminous intensity distribution curve is calculated with
lambertian focusing and batwing light filed of white
light LED device and light guider. The corresponding
average light intensity and uniformity are also
estimated and provide a design guide for LED light
module in the future.
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The study of capillary automatic water
supply system used in mint vanilla

cultivation
Author : Che-Lang Kao
Wei-Hsiang Lin
En-Chuan Chang
Advisor : Yi-Cheng Hsu
Department of Biomechatronics Engineering
National Pingtung University of Science and
Technology

Abstract

In this study, used culture Mint stable water supply
system by capillary phenomenon.
The capillarity of having a stable and continuous

advantages with stable supply of water, used the water


http://zh.wikipedia.org/wiki/%E6%AF%9B%E7%B4%B0%E5%8A%9B
http://zh.wikipedia.org/wiki/%E6%AF%9B%E7%B4%B0%E5%8A%9B

level to control the water flow rate, to achieve the effect
of the automatic water supply.

In this study, to test the capillary suction force plane
under.

Locate able to absorb the quantity of water within the
unit time, and testing different heights, water level on the
suction force of the impact, after change the test of the
material, put the sponge for change soil, capillary suction
of data collected in each case.

Finally, start the actual planting mint, after many
experiments, this system has been able to achieve
sufficient to continue to supply the water demand to the
mint vanilla, through this system, can reduce the number
of artificial watering, and can achieve the effect of water

conservation.
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The Use of CIO, for the Daylily

Drying Innovation Process

Author: Meng-Ping Syu *
Teacher: Yi-Cheng Shiu ! Ho-Hsien Chen ?

Department of Biomechatronics Engineering
National Pingtung University of Science and
Technology *
Department of Food and Science
National Pingtung University of Science and

Technology 2

Abstract

This study develop gaseous chlorine dioxide
ClO, sterilization device and the system also use by
photo catalyst closed cycle drying system to dry in
innovated dried daylily process. Here, the purpose of
low-temperature and low-humidity drying was
reached to inhibit the enzymatic browning. In general,

273

the browning of daylily was due to which there are a
large number of polyphenol oxidase content in
traditional dried daylily process. High content of
polyphenol oxidase and smoked sulfur treatment
played the browning role during the drying process so
the finished products have serious browning problem
and have strong pungent smell. For these reasons, the
study used with microwave blanching to inhibit
polyphenol oxidase, and then soaked in gaseous
chlorine dioxide treatment in innovated dried daylily
process. The results showed that CIO, pretreated
dried daylily products have high white value than
traditional dried daylily. GC / GC-MS analysis
showed that dried daylily of the innovation process
have more fragrant smell compounds than other
process and commercial dried daylily products. SEM
microstructure analysis showed that dried daylily of
the innovation process can keep original structure and
it don’t have damage problem. Antioxidants analysis
showed that the total polyphenol content of chlorine
dioxide innovation process was 464.68ppm higher
then other products. The microbial tests show that
total plate counts of sulfur process daylilies were
significantly less than other, but the daylily of
innovation process also can be achieved in line with
the food standard codex. Storage test, dried daylily of
the innovation process can preserve withstand
long-term and maintained its original color.

Keywords: Dried daylily; ClO,; Photo catalyst
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Rosemary growth chamber
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Abstract

In this study, high-power light-emitting diode
(LED) red and blue mixed light and artificial
light to replace the natural light, light source
control purposes, with fan low wind speed
analog of the natural environment, to achieve
the effect of basic temperature control and air
humidity control, the above environmental
control device composed of a small indoor
plant growth chamber.
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Research of

simulation multi-functional au

tomatic rain shelter

Author:Lin-Hui Bin, Jin-Zhi Ren

Advisor : Chen-HSiung Hung

Department of Biosystems Engineering

National Pingtung University of

Science and Technology

Abstract
Simulation automatic rain
shelter with rain reported

to the side of the holder, toggle switch,
micro
switch, in the conditions of receiving sensor,
trigger 5V DC motor to control rain shelter
“s on and off

Rain reported system: It wused a way

similar to the rain
gauge, to induction rain dripping. Install
ation save cups collect
rainfall, when the rain arrived at the

collect rainfall, trigger control circuit of
the motor forward. When a period of time no
longer rain trigger switch. Manual
to turn on the motor to make it reverse

Save cups:A cups placed in Conductive medium .
When collect rainfall, and conductive medium
will rise because buoyancy. Under the cups it
have a funnel, who can slowly discharge the

rain out to save cups.

Keywords: Rain shelter -~ Rain reported ~ DC

motor
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Discussion on The alcohol gasoline for
locomotive Engines and Agricultural
Single-cylinder Gasoline Engine
Efficiency

Student :  Ching-hsin Hsueh

Wen-wei Cheng
Chen-ming Kuo

Teacher : Chen-Hsiung Hung

Department of Biosystems Engineering
National Pingtung University of Science and
Technology

Abstract

Due to the limited oil reserves and rising international
crude oil prices, increasingly highlight the importance of
research and development of alternative sources of energy,
across a range of alternative sources of energy, biomass
alcohol popular with the world's attention.

So-called alcohol gasoline is in gasoline in the added
must proportion of health mass alcohol, health mass alcohol
General more using crop by refined out of natural alcohol,
using crop in the of sugar mass (as sugarcane, and sweet
sorghum,), and starch (as Ipomoea batatas, and corn) and
cellulose energy crop transformed into of alcohol, is
belonging to renewable energy of a, so as long as has
continued planting crop, on can will they conversion into
alcohol, phase more Yu petrochemical fuel, health mass
alcohol can themselves production supply, and can endless.

This group explores whether alcohol part can be used as
an alternative fuel Use a different proportion of alcohol
gasoline with the same engine speed to measure the length
of burn time, as a method of assessment
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E33 2442 20:03 26:23 20:16 16:43 20:13

E20 2517 2328 20:28 19:42 19:11 17:51

E50 3317 35:18 3917 3235 27:40 2315

E33 4723 44:10 3835 38:28 3825 40:52

E20 4658 44:07 4121 36:10 39:28 32:40

ST S 81 B hi) S ey

i 2880~3000 rpm 3200~3300 rpm

b

+

A
950 + 50 925 921
900 +100 925 920
850 +150 910 904
800 +200 920 916
750 +250 925 921
700 +300 920 905
650 +350 900 895
600 +400 900 895
550 +450 925 920
500 +500 944 939
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Multi-Band LED Grow Light with the

fish dishes Symbiotic System Research

and Analysis
Student:  Lin Chunhui
Advisor:  Chung-Liang Chang, Ph.D.

Department of Biomechartronics Engineering
National Pingtung University of Science and

Technology

Abstract

This study aims to design a self-providing nutrients
required for plant growth system, the system combines
LED grow lights, light controllers, fish farming boxes,
Aquatica growth chamber and fish waste treatment plant.
This experiment will be combined with the vegetable
species of fish growth chamber, fish excrement
excrement processing device via filtration, providing
hydroponics plant nutrients, to be raising water nutrients
absorbed by plants through nitrification media filter
water impurities and re-supply growth of fish tank
use .The experimental evidence, three goldfish 2 to 5
grams up to 12 seedlings of tomato nutrient supply
within 30 days needed for growth.
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/7% Ex12_1_UART.c
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#include <pl18f4520.h> //3% » #ir#| B T &M

#include <delays.h> [/ PEREESE TR
#include <adc.h> [/~ S AR SN B A
#include <timers.h> E Xl T & &Y

#include <usart.h> //% > 3-pF R USART i 3 38 B 2 & A

/] R AT B A8 B 02
#pragma config  OSC=HS, BOREN=OFF, BORV = 2, PWRT=ON, WDT=OFF, LVP=OFF

#define TMR1_VAL 32768 // Timerl ® 23 1000ms ¥ #5- =

/] AP R TR
void timerl_isr (void);
void Rx_isr (void);
float otp;

int tpset=204.8;

/7 kR 8
struct Flag{
unsigned One_S :1; // One Second Passed
unsigned TxD :1; // UART Tx Continue
} FLAGbits;

/) RBEABLY R EFRNEHE R
#pragma code low_vector=0x18
void low_interrupt (void)

{

_asm GOTO Rx_isr _endasm

}
#pragma code

#pragma interruptlow Rx_isr
void Rx_isr (void)

{
unsigned char RX_Temp;

PIR1bits.RCIF = 0; // iﬁ"ﬁ%" T
RX_Temp=ReadUSART() ; // @B USART TR =~ e
PORTD = RX_Temp; // #FHLEET * LED

}

AR S T B SN & Nk FaELE U
#pragma code high_vector=0x08

void high_interrupt (void)

{
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_asm GOTO timerl_isr _endasm

}
#pragma code

#pragma interrupt timerl_isr

void timerl_isr (void)

{

PIRlbits. TMRLIF = 0; 11§k P e
WriteTimerl (TMRI_VAL); /] B NPEERE
FLAGbits. One_S=1; /] R EIEFFE R F AN L FTR

}

void main ) {
unsigned char result;

PORTD = 0x00; // %-PORTD 3 %8 % LED
TRISD = 0; // #TRISD & 0 » PORTD & %3 ¥4 !

[/ BESERATLE R

//  OpenADC(ADC_FOSC_32 & ADC_LEFT_JUST & ADC_20_TAD,

// ADC_CHO & ADC_INT_OFF & ADC_VREFPLUS_VDD &

// ADC_VREFMINUS_VSS, 14);
ADCON0=0x01; // E#H ANO T E 3 - B ADC -k
ADCON1=0x0E; /7 #&% VDD VSS 2 3% RB - 3R ZANO 3 3+ 9§ »
ADCON2=0xBA; /] B¥e - R AR THEBEPFRF L Fosc/32 > Hixpr® 5 20TAD

OpenUSART( USART_TX_INT_OFF & //BEc USART & # 4 &
USART RX_INT ON & //#% =% 8-N-1-9600 fi-st
USART_ASYNCH_MODE &// R Ex Tt iz @ ¥ it
USART_EIGHT_BIT &
USART_CONT_RX &
USART_BRGH_HIGH,
64 );
// The Baud Rate is Fosc/(64*(spbrg+l)); for Low Speed
// The Baud Rate is Fosc/(16*%(spbrg+l)); for High Speed
// 64 and High is 9600
PIR1bits. RCIF = 0; // '}i-‘ﬁ‘?" Lip 38
[PR1bits. RCIP = 0; A% %% TAN

OpenTimer1( TIMER_INT_ON & //F #x TIMER]
T1_16BIT_RW & //Rkc® ¥5# ik
T1_SOURCE_EXT &
TI_PS_1.1&
T1_OSCIEN_ON &
T1_SYNC_EXT_ON );

WriteTimerl (TMR1_VAL); /] B P EIERE
PIR1bits. TMRLIF = 0; // iﬁ-‘f" R
[PR1bits. TMRLIP = 1; /[ REERBEAY
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RCONbits. IPEN=1; /] BEc® EFigAF N

INTCONDbi ts. GIEL = 1; /] BECKEA Y B
INTCONbits. GIEH = 1; /] BECR B ¥
FLAGbits. TxD = 0; /7 £ R AR

FLAGbits.One_S = 0;
while(1) {

while(FLAGbits. TxD==1); // %7 @ %k G

if(FLAGbits.One_S==1) { // %2 % ¥ #)
FLAGbits. One_S=0; // £ %k 4%
Delay10TCYx(5); [/ PR R R A R

ADCON0=0x01; // #E#% ANO € &3 » B < ADC it
ADCON1=0x0C; // #* VDD->VSS % ¥ £ &R » K 2 ANO 3 s
ADCON2=0x3A; // 10111010 B % » = A A ¥ X T W#HPFF 3 Fosc/32 » ke @ 5 20TAD

tpset=102. 4;

ADRESH;
otp / T.8125;

otp
otp

if(otp < tpset)
PORTDDbi ts. RD0=1;

else
PORTDbi ts. RD0=0;

ConvertADC() ;//i& {75k
while(BusyADCQ)); //%#FH#H =+

}
}
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Abstract

The design of multi-layer cultivation frame system is
mainly to increase the number of nursery area and
promote the efficiency of greenhouse. This paper
proposes a software-based multi-loop LED dimming

control The

system applied to cultivation frame.

experiment results demonstrate

the wvalidity and
reliability of proposed system.
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The application of single chip on
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Abstract

The topic in 8051 produced a temperature sensor
module for the direction of a single chip and electronic
parts with the program, in
C

the target temperature sensor DS1821 temperature, and

the entire program

language to write, in order to detect

then executed by 8051 program, the use of 8051 to read
the DS1821's value is displayed on the LCD
panel, complete a self-temperature sensing module.
Keywords: single-chip, 8051, DS1821, LCD.
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