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Develop a compact wireless spraying vehicle
Authors:Yang Z.H. ,C.Y.Su, M. J. Xu
Advisor: Hsieh C. L.

Department of BiomechatonicsEngeneering
National Pingtung University of science and
technology

Abstract

The goal of this study is to design a
compact wireless vehicle to improve the
spraying way that farmer used at present. The
use of remote control will control both
driving part and spraying part so as to let
farmers keep from exposing under the
pesticide. After the spraying vehicle was
built up, multiple tests were tested
simultaneously to evaluate the vehicle
performance in saving manpower, compact Size

The study shows that the wireless
compact vehicle has wide spraying range and
far control range. It is able to be applied
in orchard. Making the size smaller and
prolonging the working time might be the
next direction for further study.
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Study on Detection of Different Carbohydrate by Multi
- wavelength Light Source

Author: Yi-Ping Huang
Keng-Ho Lin

Advisor : Yi-Cheng Hsu

Department of Biomechatronics Engineering, National
Pingtung University of Science and Technology

Abstract

This experiment mainly applied laser engraving
machine for processing of plastic optical fiber to form a
fiber sensor. The engraved trench on the fiber is sensing
area. The multi-wavelength light source including nine
wavelengths is used to measure concentration change of
samples on the sensing area by the transmitting light
signal. The three different carbohydrate solutions by
sucrose, glucose and fructose with concentration 10, 20,
30 and 40% are employed in this study. The measured
transmitting light signals are analyzed by the software
Origin85. The results show that different carbohydrates
have different optical spectrum and most sensitive S.R.
for distinguishing and detail concentration.
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The experiment is mainly to observe
the impact of downwash and cross wind
on the spray, under the simulation of
turning on and off the downwash of
plant protection machine; and the impact
on different types of jets under the same
condition. We also control the voltage to
adjust water pressure by Arduino, and
control wind speed by small-scale wind
tunnel. Finally, we use laser to irradiate
spray to do image processing, in order to


https://read01.com/ekj0R2.html

know the influence on the spray by
downwash and cross wind of plant
protection machine, under different
types of jets, water pressure under the
speed of cross wind. From results of the
experimental, we know:The downwash
has little effect on the spray angle of the
jet at a vertical distance of 15CM.The
downwash can correct the influence of
spray wafting caused by the cross wind.
The spray angle of the jet F100 015 is
the smallest. Therefore the influence of
cross wind of downwash is the minimal.
Keywords: jet , downwash , plant
protection machine
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Study on the Improvement of Stereo Planting
System

Ji Meng Xuan, Chen Yu Chen, Huang Bo Han

Department of Biosystems Engineering

National Pintung University of Science and Technology

Abstract

The industry in recent years, the machine replaces labor
has been already to be a trends. With the progress of
technology, the image processing techniques are mature
and more general day by day. Climate change extreme,
the use of Wincheng room to increase the number of

people, in order to make full use of facilities space,

improve the capacity per unit area, the adoption of
three-dimensional cultivation and other measures.In
addition to improving the absence of the original system,
this topic combines the sprinkler system and automatic
control, and uses Arduino to write a program that can
adjust the angle and timing to match the Arduino uno
control servo motor to achieve Automatic rotation of the

purpose of sprinkler.
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Study of the growth benefit of Sweet Basil
in greenhouse multi-dimensional plant

cultivation system.

Students : Yaote Huang, Chengyao Yu, Yaming
Hung

Advisor : Dr. Jr-Ming Miao

Department of Biomechatronics
Engineering of the National Pingtung

University of Science and Technology

Summary

The main purpose of this special
experiment 1s to explore the study of the
growth benefit of Sweet Basil in
greenhouse multi-dimensional plant
cultivation system. In the process of
plant growth, add appropriate and fixed
enzyme respectively in order to explore
the sweet basil in the upper and lower
layers of the plant cultivation system how
the light absorbed by the sunlight as well
as the impact of its growth is. In this
experiment, we can know that the growth of

the upper plant in the plant cultivation

system is generally better than the growth
of the middle and the lower plants, and so
1S sun exposure.

Key words : Sweet Basil, greenhouse,
multi-dimensional plant cultivation

system


http://twaquaponics.blogspot.tw/2016/01/blog-post_21.html
http://twaquaponics.blogspot.tw/2016/01/blog-post_21.html
http://www.shs.edu.tw/works/essay/2010/11/2010111510055188.pdf
http://www.shs.edu.tw/works/essay/2010/11/2010111510055188.pdf

B LED R #F £33 kv 2 &

LadHE

ﬁ%%ﬁi

N

i

45
¥

ifr ~ 3
?I#}»

IR SF i 4
T ARk

4 4
#2
ABYMAY g BRBZREAT AT B
LED =k f i & T [ s pF 2 SFAR B
kB O GIA B S R (28%) 1 % 5k (34%):
w3k (38%); B R (15%): % % (13%): &= %
(72%); £ (35%): % % (17%): &= % (48%);
FE(10%): % £ (2%): 2 £ (88%) » TB iR &
#F 21°C£1.5°C > (B A& # B 37%48% > = § 1
Bk R # B 930£50ppm o F7 3 S % #gE R
i$$ﬁi£1%?wﬁg’&#’ip2£
F it e e A Sk T T 2 5%
BRSO B Rk T R Hf e 2

3 &

AR R
&R iE o

MaEe it 1 R~ F - B REFE
ke

FE %
R AN

Wi R B R e

TR R T T

EAR ]
TR BE R
P& R kxR RGP AR
EIEy WP

4

- T

’

=

i
w

g

VNP R A FERS o

PR L R Rl iR 2 R BB g A
Fick Az FERAFLAE AT L
4L}£ﬁ4cq$§$w’?%*é@k?ﬁiﬁﬁ
EAARE L @R 8P L REAKA
AL PR ERP R c SL R R

B AR K TR
£ & AL R

)

I S e

FAS < =5 F%E &
TR EIFEE S RIES
FEANT aE e 1 o 1Y

IR F E B STRE T LR TR FE Y
% et 1] o

d a1 Rt Sy T 2B
CLmpal g FEE TS RAEHE

8

Lfid 2 PRI 2 - o L
RN LELESS BT L

M® AR F2 - e Flt o T ES 1 Rk
B AR HE GRS L L PR R
[2] -

Foh LAY Bk TEIE AT Hheh
$ 7k & (Mesembryanthemum crystallinum)
RA aziag i - EWRASE AP
FoREFEELRY VS EI R AEY
AERPREF SRS A R ERS D B
ki e At it ERBSENP 0 &
My A G mBEF P S I e kT gk
FEFfrE DA G 0 B fokiF ke
(Bladder Cells) - #712ia48§5 % € Sjaif i
kg P @ Fp L AN s B
(A 2 NS Y

A i

7
SURARS -

v B



Aok BER X kALY ke €
FEFRROIRA RS ZALGE B
SR iz[3][4] -

moA B AL E S 1 B LED %5 0 #
ke m»%mw’wwwwm
BEA LR E 22 LB r BRRSe
R R RS R R RN S b ]
BRIE B E B

2.1, K&

AR PR FLS I IR
%ﬁnvﬁpPﬁwp6ﬁ%%%%m§%§
R
(1) /& % BI:¥ 4 % (% ©:630 nm) -

(FFk% B :450 nm £ % k% & :525 nm

#e) ~ v k(4 E 6000 k)

(2) K2 B2:ix k(¥ E:660nm) ~ ¥ FE(F

k4 {# ;450 nm ¥ &% kM F:525 nm 5

fie) ~ 8 k(4 E 6000 k)

(3) & % BIl:iz:k (% E:660 nm) ~

®:450 nm) ~ v k(¢ & 6000 k)
(4) K2 C2:lz k(¥ #E:660nm) ~ % &k (4

®:420 nm) ~ v k(¢ E 6000 k)

NE®

Ex (i

22 RE

AL KRBT
(1) pHERE
(2) ECR;
(3) Do g il
(4) CO2 R ip|®E > ¥ ppm
(G) HERRRE Hi °C& %
(6) k&F3+
8) @A E
(9) Watch Dog % B & £ %

pa]
=

» ¥ = uS/cm
» ¥ > mg/L

» B = umol/m?s

23 F &AL
RS (FEF 2 R A2 7)ok
TF2AR S HE A ) B BR

R R A -

30 RARK B

AFHFFR Y AR R Lk
kLA AR L AL RETRE - i
RIS RA > nH P - wiv s RRE
B Bz B HEBEL KFEAAE &
Rk BT R B R L gt o i
A EPOREES LY P SR Bk
RAE R IFA R IR E e~ BORfETE 2 P
gk .

TR TR B K TSR R 21°CE1.5°C R
B 37%+8%% CO2 %)k & 930+£50ppm °

301 ks b
AR REAE L

25.60m @k * ka R %

7rFF'9'6?}%l7iZFE%E§TL"}£€ IR SRR

@%/@rﬁfi”bi

% 80pmol/m?s » £ 2

Rite T 2w Tk icREL £ P
SRR R St BldeB] 1. 1 B 4.0
BN WA R R

(1) Bl: E£/%/i—>28%:34%:38%
() B2: /% /i—>15%:13%:72%
(3) Cl: ¥/%/5=—>35%:17%:48%
4) C2: F/%/:=2—10%:2%:88%

LHEE kBT
400 ~ 520nm (&) > 520 ~610nm (% ) -
610 ~720nm ( =) [5] -



1 32 kAL
% 0.8 -
# 06 ARHLE AR S 0 BY AFILR
;12‘0-4' FEECT BT IE B o kTR R 0 B~
+ 0.2 4 TR AREIR BT LR HBELTRE
0 s A £, 22 s m—
S8BT IBIISRIBILR (PR S ST BV prr BEE S
TITTTTOOOL O© O O OO . , 20 =
it £ (nm) W RI6]0 8 kR S S
B 1. Bl kA PRk 2 R RAEICE e § L
1 HHRR AL FR2Z ECopHE®™ o
.;{0.8- ~F ‘H"?Fw&r"t
182 () '~7L*EMJ<%£;@.:-W
?oé- (2) # * ¥ 26°C 2 RO k& 4 (6] [7]
0 (3) B RS & 12 ] PE[8]
SNSEBHERIISIBRE SRV ;
FTITTIWOIOIO IO D OGO © D (4) 12w & LED pest 3 p [8]
3 E
% (nm) G) $@ww NME - HEF 4 r EF SR
B 2. B2 kA fate
1.2 6) ¥R AENAHEBI FRITE T
1_ [, a 2L
4 05 ] ERSES B2 7 1
ﬁOB- (7) 4e» ok B E 24 L PEETRE R
s 0.4 (8) 4cr kv & it o Lk 20 R/4 5
¥ 0.2 -
0 (hr)
OMOOANLOOAITI~N0O0OM O 2 m A 4k 4 E,
SYISILNBIBIB8863 (9) #2212 (2 &H )4 > Bkt
M & (nm) (10) ze 454 £ b
B 3. Cl kA5
1.2
1_
% 08 -
06 1
%04_ o E b e A BE 4t
2 02 20 3/48% (hr)
0 Illl
SUYBIELTIBInBRSA
VQ‘Q‘#VLDLDLOLOLDLOGQOQOLOI\ j])\}}ﬁ;}(~‘9$u%—\~&
1:\ nm ‘_ﬁ il bl o =
(om k

B4, C2 %A
F
3.1.2 Bk pet o LERE ST

AE ST HBEROKRE LRSS B 5. F5%i&inAe
ok 2 Z WY om R & B 5 50g:1000

mRO KR EEZEEF2HEAREFRL > 32.1 % - 9%k

WA B A A~ 0§ - (1) %5

ERAEYY e o MR LG QA RL M T SR FR

FEREED B -



a\g

—
3

sHEPEFI T E %
kgt (Fitdr& 2.) 0
KICHEE o %58 Bl 2 B2 5 F

% Bl 2 B2 k%
Brtew w21 % 2

£ ﬁﬁ::}ijz-&r

N

/

o -

10
9 -
s | | @B1 B2
€7
O
~ 6
i 5
g
4
3
2
1
0 ]
LG G (R G (R G S (R R G R
Doer@gany gy
< < < <
RN SN R R W R SR R

Bl 6. Bl ~B2 £t
(CHER )

BRI E A R Bnedrt B2k
T iopdclic ) £ kb 13 % 0 IO R
Bokfpte o a HERE S hEes
H4e o efitha BB f 2 £ @R L
£ ECEE¢EFRE %A+ 2 & pH
BRI FBERFR BT R LR
EEE FEF AL - THERE D FAK
R LR A KF pH F b L
=
o 4 £ Bl 2 B2 {8 1AL 32 4 ol dy 4o B
7.0 Bk x5 BC #it4cB 8. » pll # 1t 4o
¥ 9

70 X 4c »

R (1)

Bl 7. Bl ~B2 p|3c#cd it &

1.3
1.2 1 \
L1 R E (s
H1q -
wo9 { <.
08 1 e ——— o ___
0.7 } } } } } }
$1X $2% %3 54X 55X 56X 57
% (%)
Bl 8. 4v»@-kis EC%it
;

5 t t t t t t
%1% %22 3% %4% 5% 56X %7=
=¥ (=)
Bl 9. 4vr@-kis pH %™

(3B =4

BBl BB2

$1x %23 ¥3x $43 $5T 563
(%)

322 % - 2R3 %
(1)% a8

?5@%%& Bk §- 5 F % a %
S B EE AR CLE C K Egkm



(Cifds 2. et w21 X 2 kimE Lo
“35# Cl 2 C2HEtRE £ Bcdpio® 11, -

9
81 |mc1lmc2
7_
Y]
S 5 A
N
4
W g
2_
1_
0_
O O G SR N G G S G g
S oeL29385ay
*‘**‘***‘**‘*w%%ww&
X #(=)

B 11. Cl~C2 £ £ &
Q)2 £
TELE B S YR

L5

149

FBIEF 56 % 4o r
PR L
B4 XERBR e P ERG TR
£ oA EY Cl 2 C2HEHkT 50 4 Bclicdh 4o
B 12. » B k4e ~ {8 EC %1 4§ 13. » pH &
L 4e @) 14, o

12

10

}‘ﬁ’h’ » - B

Blice 2 £ 32 - 2 E

b“h

B

’

b4

l

EC1 BC2

Rl (19)

8
6
4
2
0

* (%)
B 12, Cl~C2 RlHcdic® it

1.3

1.2
11 A R

s
v
14|----"2¢&w=

a=t)
0
0914 -__

0.8 - ~<

0.7 } } } } } }
$1X 52X ¥3% $4% $5% 56X 57

X (=)

FS] 13. 4t)\

'kt EC i

51X %2% $3% %43 55X 563X %7
%ﬁg(%)
Bl 14, 4>
BB =g
’é%ﬁ/ﬂ?i Ez#?fsa&ﬂ% - 29 % Cl

J‘f@ pH%ll‘

A OC2 AN B 117 % 119 % HREF
Cl A %a 122XBica C2 %4 12528

oo B fCisskic@) 15, -

20

BC1 BC2

15

&
ﬁ‘lo

% #K(=)

B 15 Cl~-C2R gt #&

3N gy 2] =)
N

B B R R L PRI AEL
& A AT o
4.1 %58

MBS R B2 % BdpAe @) 16, o
o A R R Y
o2 EEF2L RS B2BI>C2>CL @ B2
B2 SaER ikt Cl k%
Bl s > 13 i Bl { 2 A%yl

2]

'ﬁ:)\i—;’;b’-‘



v‘} T p

3 -

10
91 [ @B1 @B2
8_
;] | sct mc2
561
w5 A f §
Lug4_ § §
2 1 : §
1 - : §
0 - 3 :
* #(*)
Bl 16, w & 2 % 5 F £ i
42 4 £ #p

SR AR 2 A LW BdpaeR 17, -
R SRR R R ]
AEY - FEEFLBERE L IBDCIC2BI
B A% B2 it 5o e B2 49 5 &2 ClLipv
fel o PAer ik S B2 2 C2 B ERR
FenBl 2 Cliprt > & % $Hfcs KD o
MR E A2 R WEY Cl BE2LEF
e b Ot d 2O kLA K BTRG

&3 -
12

=
o
L

<(

% #(%)

B 17, = & %2 oot i)

43 B =4

B B2 4 £ B Ao B 18,
Bl i ik BT R e w] B R
o4& FEF2LER L CDBI>B2>C2 &y
e M FE R kT (B ) gt B

PR E DA %k o

R AR

ErCl R 22 %
»%wa%12>ﬁ%'f'4%%?ﬁ5

TR

20
BBl BB2
15 - ®=C1 @mC2
¥ 10
1L
B
5
0
4.4 4=

i?%ﬁ&@ﬁg\ﬁi‘ﬁi‘»g‘
I fhfedy
*‘*ﬂ‘iﬁm’ﬁtfﬁ T3 T2 100% > F %
H e T Bod E HGE E o BT L SR e )
520, FIF 23, 5 fed 2 &% o
Bibfed st B R EERA

MY @B RS NS R

»

:CI>BI>B2>C2» #¢ Cl ehk it & & §F
LA s > CLAR ks PR H # k25w H

B kS B2 2 (20 d - B A

BARFIPEAERE L RRE 23

RO AER R BLP A Bite LR 55

CLEFB4E5 wE 472 £4 R
3

HmES AN EP SRR S D
PRkt 2 R Bt o dHE* B2
KF e sod Edtagr CLERF w28 (%



it 2.) e

=0—0RB1 -3 =B2
-—0—C1 —o =C2

W19, fod &5

(1) f#a®h B2 A% ESE % b5

(15%:13%:72%) » ¥ 123k
A hFELAARPR APFE o
(2 2 EH Cl kEEScxtps
Bl 21, B2 A % jcs2 2% (35%:17%:48%) > B ¥ ¥ $813 1 & &
Fp Rt e 2w g R R B2 ik
4 Rk oo e HE D SEp $ ko a
Cl "2 ErwFmEd, » adir? o
B LB TH Cl fEFHikbi
(35%:17%:48%) » o *+ H § % bt H




Bl s B e (FE)s R -
2. i RBEE F o C2 FH kb
(10%:2%:88%) & 2 #» > d »t H @
PRk 2 0 B AR S HE £ 4
A 2 E3ERAE > A B
H @ e kaid o
3. CRELBEZELE R4 > B-Renpr e
ok e RS o
@ﬂﬁﬁ@f&ﬁgmB@ % g B
FhasS e R EFLET AR 2
AERER RO ERE > AR A
BRI R

L ¢ ok sk
b 2
7 s

r'(~*::n

ZF >@m Cl 4ex

AR EEFERP LRGP K
£ N s R R Yl
PRILORER R A 2 B ] FEALH
LR T Tt
B E P KEA P L s KRB

B R R R RS B AP LA
FE Sk @ ALIE O A .

= N

\%?{r

4o

[1] +R72E > @ % S0 HEd 1 R &S RIS 35
BT DY AR 2011 £ o

(2] P& o SR B B 1 A2
B4 7 F1F 0 2014 E o

[3] 2488 » 37 iTH k7T 55 F
2138 > % 3% 2014 & o

ﬁ]iﬂ :n

[4] P. Adams, D. Nelson, S. Yamada, W. Chmara,
R. Jensen, H. Bohnert, H. Griffiths, “Growth and
Development of Mesembryanthemum
Crystallinum”, New Phytologist, Volume 138(2),
pages 171-190,1998.

[5] H. Shimizu, Y. Saito, H. Nakashima, J.

Miyasaka, K. Ohdoi, “Light Environment
Optimization for Lettuce Growth in Plant
Factory”, IFAC Proceedings, Volume 44(1),
pages 605-609, January, 2011.

[6] B3~ % /’?"ﬁ R R L EY £
ks ¥ 198 %2627 F
[7]1 M. A. Khan, S. Gulza, “Light, Salinity, and

12014 & o

Temperature Effects on The Seed Germination
of Perennial Grasses”, Volume 90(1) , pages
131-134, January, 2003.

[8] #)7 » — LM kTEhE 2 fafE > 2 > B
%% CN104719115A > # &4 A X frf] -
[9] N. S. Mattson, C. Peters, “A Recipe for
Hydroponic Success”, Inside Grower Magazine ,
pages 16-19, 2014.

[10] H. H. Kim, M. Wheeler, A. Mitchell, “Plant
Productivity in Response to LED Lighting”,
HortScience, Volume 43(7), pages 1951- 1956,

2008.

NN Kﬁ-%"

1 F&AE

1t e ==
AT RE 4 R 7~ 60%93*3.5 cm
R % sf 2.2%2.2%3 cm
K 2 T 1.5¢cm
Er 2 1L
s 1
e+ 2
ik 2
s 1 1L
LR 1
TESE 1
ok B 3
S 1

2. LA R KR



k% ks b

B1 E/%/=—>28%:34%:38%
B2 E/%/=—>15%:13%:72%
C1 E/%/=—>35%:17%:48%
C2 E/%/=2—>10%:2%:88%

The growth response of Mesembryanthemum
Crystallinum at different stages to Multi-Band
LED lighting

Bing-Liang Chung, Zheng-Yu Wang
and Shi-Zhe Hong
Advisor: Chung-Liang Chang

Abstract

The purpose of this independent study is to
observe the difference in the growth quality of
Mesembryanthemum Crystallinum in the
hydroponic system when the four groups of LED
light quality combination, They are blue light
(28%): green light (34%): red light (38%); blue
light (15%): green light (13%): red light (72%);
blue light (35%): green light (17%): red light
(48%); blue light (10%): green light (2%): red
light (88%), respectively. Ambient temperature
are 21°C£1.5°C, humidity 37%+8%, carbon
dioxide concentration 930+50ppm. The findings
will discuss most suit light quality combination
for Mesembryanthemum Crystallinum growth, in
addition, how does this research also aim at
increases the Mesembryanthemum Crystallinum
crystallization quantity way to carry on the
experiment and the confirmation. Takes
advantage of this obtains Mesembryanthemum

Crystallinum the best cultivation condition and

the increase growth quality method.
Key words:Plant factory, Light Emitting Diode
(LED), Hydroponic, Mesembryanthemum

Crystallinum
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Study of Water Quality Management and
Control Method in Aquaponics System
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Department of Biosystems Engineering
National Pintung University of Science and

Technology
Abstract

Our project is intented to research present

aquaponics  without nitrification  system.
Observing tolerance between fish and vegetables
with  water

quality and the variety of

nutritional ingredient. And found out the
adjustment in experiments. To make controller
keep the balance between fish and vegetables
effectively. That in turn implements in
large-scale aquaponics system management. To
make whole economic benefits come to

maximization.

Keyword : aquaponics , macroelement ,

minorelement , hydroponics.
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Portable cloud controls the LAMP heater box

Student: Yang Yung Chieh, Chen Yi Hsien
Advisor: Dr. Jyh Jian Chen
Department of Biomechatronics
Engineering
National Pingtung University of Science and

Technology

Abstract

In this experiment, the portable cloud controls
the LAMP heater box to solve the
disadvantages that detection of pathogens spent
too much time and the detection of equipment
was too complicated in the past. Moreover, the
inspector, who is using the techniques of IoT,
can observe the temperature and adjust the
heating rate in the meanwhile. The core of this
experiment is to take advantage of Arduino Yun
to process cloud transfers and utilize the skills

of PID in order to achieve the expected effect.

Key words: 10T, Arduino Yun, LAMP.
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The study of carbohydrates detection by fiber sensor
and ZnO coating effect
Author : CALLZONG-YI
SU,TZU-FU
CENG,HUAN-ZH
Adpvisor : Yi-Cheng Hsu
Department of Biomechatronics Engineering National

Pingtung University of Science and Technology

In this study, laser beam machining is used to cut the
grooves of plastic optical fiber (POF), and the
machined area is treated as sensing area. This fiber
sensor is sensitive to surrounding refractive index
related to different concentration of surrounding
sample. The green light emitting diode (LED)
(A=528nm) and ultraviolet LED (A=400nm) are
employed as detecting light sources to investigate three
kinds of carbohydrate samples of different
concentrations. In this study, the sucrose, glucose, and
fructose solutions are the target samples. The
concentration of these samples are set to be 0, 10, 20,
30, and 40 % for the light intensity detection analysis.
Also, the ZnO coating effect on the sensing area is
measured and compared to the results without ZnO

coating.
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WUN
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Engineering of the National Pingtung

University of Science and Technology

Summary

Underwater vehicles comes in a
lot of varieties. Most of them
are mainly powered by
traditional turbine propulsion.
This kind of power are low in

efficiency, wasting too much
energy. As we observe fish
movements, we found out that the
way fish moves has high
efficiency, low energy
consuming, and high
maneuverability. The body shape
and the way of movement of every
kind of fish differs as they
adapt to their environment. We
select caudal fins of two kinds
of fish to be bionic standards
to study the possibility and
future applications of bionic
carriers. Some fish are more
sensitive to swirls, which may
scare the fish if using
traditional turbine propulsion,
making the data obtained less
accurate. To solve this problenm,
we use bionic underwater
carriers to mimic the special
movements done by fish. By using
the Ansys to analyze and fine
tune the movements, measuring
the water quality while not
scaring the fish, equipped with
EC and pH sensors, with access
to internet by ESP8266 to upload
the data to Thingspeak platform,
through the graphical
capabilities of the website to
achieve Internet of Things, we
can observe the water quality
through cellphones, tablets, or
laptops directly, making the
research of changes in water
quality becoming more easily.
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carriers, hydrodynamics, the
application of ARDUINO
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Effect of growth response of hydroponics tomato
to multi-wavelength light emitting diode

supplementary lighting in a greenhouse

Author : Chien Hung-Siang, He Po-Wen, Lee
Po-Sheng

Department of Biomechatronics Engineering

National Pingtung University of Science and

Technology

Abstract

This subject is to study and observe the growing
quality of hydroponic cultivated cherry tomatoes
which LED is applied in a greenhouse. The
experiment went for 60 days, the average day
and night temperature is 12 °Cand the humidity
is 31%. LED was applied at 6 am to 10 am and 2
pmto 9 pm. The LED light quality ratio was
45%:45:10%. After analyzing the experimental
group and the control group, which didn’t apply
LED, the results showed that applying LED
increases the growth, flowering, fruiting, and the

sweetness of tomatoes significantly.
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Design and Implementation of a Wireless Remote
Controlled Drain Digging Machine for Greenhouse

Student: Chuin Jiat Liew, Ting-chyuan Chen
Advisor: Dr. Chung-Liang Chang

Department of Biomechatronics Engineering

National Pingtung University of Science and
Technology

Abstract

This study proposes a wireless remote controlled
drain digging machine to solve problems whenever
a traditional agriculture machinery is unfit to
perform tasks in a greenhouse, which is very limited
in space. This machine is designed using front-wheel
drive (FWD) system by matching both front wheels
with two DC 12V motor. Another two DC 12V
motor are also used in the lifting part and the digging
part. Four sets of chains and gears are assembled to
be the transmission system, 32 pieces of stainless
steel made teeth are welded evenly around the
chains, led to hit the ground. In the end of
experiment, we found that this machine is capable to
maintain the task with the efficient working rate of
5 meters per minute, which can perform 2 hours of
working with a fully charged battery, the remote
distant is beyond 15 meters. The focus of this study
is to present a motorized agriculture machinery,
combining the concept of remote control, which is
user friendly for operator and also environment
friendly to earth.

Keyword: Wireless Remote Control, Greenhouse
Farming, Drain Digging Machine.
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The study of the conversion
rationalization mode for wet paddy to
dry paddy in Tainan, Kaohsiung and

Pingtung area

Studene : Kun-da Lin
Professor : Wei-Cheng Chen

Department of Biomechatronics Engineering

National Pingtung University of Science and

Technology

Abstract

In this research, the samples for the second stage
of rice get from Tainan, Kaohsiung and Pingtung
area. The effects of the moisture content, bulk
density and inclusion removal rate will be
explore the influences of weight conversion
mode for wet paddy to dry paddy. Under no
extra added working load condition for the
public grain operators, a reasonable and reliable
operation model of conversion rate for wet
paddy to dried paddy will be studied. The
developed conversion rate will be an important
reference for wet paddy conversion, in order to
prevent the conflict and increase the mutual
confidence between farmer association and
farmers. The developed conversion rate can be
used to maintain both benefit of farmer
association and farmers, and to promote the
good cooperation between them. The results
show the moisture content which is a single
variable conversion finished yield rate is the
highest correlation (R2 is 0.61). The second
highest is inclusion removal rate. Using
multi-variable which include moisture content,
bulk density and inclusion removal rate estimate
the linear relationship of the conversion rate for
wet paddy to dry paddy, R-squared is increased
than a single variable. The results showed that
the inclusion removal rate was moderately
correlated with bulk density. The lower bulk
density relatively gets the higher inclusion
removal rate. This can be used as a basis for
judging finished yield rate. This two-variable
analysis which is the moisture content and the
inclusion removal rate have higher ability to

predict.

Key word : wet paddy, inclusion removal rate,

finished yield rate
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Development of Motor Car with Bluetooth

Remote Control for Length measurement

Advisor: Ching-Lu Hsieh
Students: Jian Shiun Li -~ Huang Tang Wei

Department of Biomechatronics Engineering
National Pingtung University of Science and

Technology

Abstract
As technology has become more and more
developed in recent years, everything is
more efficient,and many things are to
replace the mechanical. Meanwhile,
Bluetooth is not just a faster, farther,

safer, more convenient way to communicate;
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more importantly, Bluetooth is a common
standard in communication, information,
and media. Portable terminals, can use a
language, free communication with each
other to send broadband messages, to break
the Dbarriers between communication
between 3C products. The purpose of this
study is to use Bluetooth modules and
Arduino that exchanges activities.
Bluetooth is a radio application
technology, so that the device with a
Bluetooth chip can be exchanged through
the radio information, completely out of
line deployment. A photoelectric sensor
was also used here to measure the length
of objects. A BCB program was used to work
with Bluetooth signal and to interpret the

message.
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Automated Underground Bicycle
Parking Systems

TSENG, HUAI SHENG
HUANG,PAI POHSUN
Dr. TSAI, HSUN-HENG

Department of Biomechatronics Engineering
National Pingtung University of Science and
Technology

Abstract

To improve the convenience and security of
parking bicycles, we have designed and created an
automatic underground bicycle parking system.
By the Single-board microcontroller from Arduino,
the mechanism is operated to move the target
bicycle according to the solution concluded from
our program. To operate the prototype, our
mobile application is designed to transmit data by
Bluetooth and quipped with the scanner of Quick
Response Code, which enable users to do the
parking and returning of their bicycles. In this
project, we code the program that is capable of
conducting an automatic parking system,
including recognizing the location of vacancy and
the parked bicycles, thus complete parking and
returning actions.

Keywords:
Automation Control, Application, Parking
Systems
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Simulation of automatic lifting and spraying of sprayer

Author’ s name : Ye-Siang Lee E102441002
Ru-Wen Huang E10244005
Wei-Hao Lai E10244033

Department of Biomechatronics Engineering

National Pingtung University of Science and Technology

Abstract

This paper explores the lifting of the sprayer automatic lifting device, according to the printing
between the spray gun for manual 1ifting, adjust the angle, often in the process of spraying in order
to change the angle also need to adjust to adjust the storage rack, In order to spray the artificial
shortage and reduce the fatigue of the spray operator, and improve the safety of spraying, so the
study of this remote control automatic landing spray frame, and automatic lifting spray rack for the
lifting mechanism, must find suitable as a spray Of the lifting mechanism, the purpose of the study
for the purpose of light and convenient for the use of tubular motor as the main structure and power
source, and tube motor to facilitate remote control, positioning is to save the design of the complexity

of remote control equipment, so you can easily reach The action of the sprayer.
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Abstract

The objective of our study is to produce
the smart windows by combining the rain sensor
with the CO sensor. CO sensor can avoid carbon
monoxide poisoning such as charcoal burning
suicide happen, and the device of rain sensor
can close the windows immediately and make
sure the room tidy in the raining days.This
device will closes the windows when it detecting
the rain and open windows right away as it

detecting the carbon monoxide.

Key words:CO sensor, rain sensor, smart

windows
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The Utility of Resource Recycling -

Evaluation of Cultivation bag Substrate

Shixiang Wang, Chengchang Huang, Cirong Lin
Advisor: Pomin Li

Department of Biomechatroics Engineering

National Pintung University of Science

and Technology

Abstracts

In recent years, mushroom market
demand is increased, and planting by
cultivation bag is prevalent. So that
depend on demand of wooden material is
rising and influence of the environmental
awareness gradually increase, resulting
in rising wooden material prices,
indirectly affect the cost of cultivation

bag production, so finding suitable

agricultural waste as a useful resource
for cultivation bag can improve the
problem of the cost and waste pollution
of the environment.

This experiment is replaced wood
chips by recycling bagasse resource for
the min material of cultivation bag. We
separate four different mixing ratio to
observe growth condition of cultivation
bag, and explore the productivity and

development direction on future.



ERE SR

PR~ HRHE

IR RR R B

B B A fLHE A E

3

#E
ABYFAY g B 52 p A2 G
ﬁﬁﬁﬁ%i%duﬁﬁ*¢%$’£%3

[EX 5

- ke T R RRBHE SRR A
N A W
4 FE * Arduino f7 4 B fe
EoRFARPHELEE
ZIHE @A R4
SAKTAER T EER L .
MR X F7ya -HmaABFEL -

<M
e
¥
ES
w

BT EL LGP LEEAT

A5 ML) R e ) T S
B?Lf’?ﬁ?—?‘ﬁ“ﬁ%lr EHBEEA 0 L

R R RS RN IR S A ¥ FAEE L
H RIL o #7 B BRI
Kode wEE R L AL PR DA
[R5
PREF G 0 e R E4]

1.1 R 352 & & 4
B AL g Y o p Bl pEe L

B PRt RS A4 FR e A R
FR LG AR 0L T A E B HRE R
FIP B BT L ER D TSR e
B enB g5 A4 Rpiv BT RE &

ot

BB ERGE L7 R R o

w1 AR

PRI NI AR F 4 RS g
R BGEFATY R R kB B ok

WA fRAR A RAL .

1.2
%ﬁé oA RERI R EWEAR L B
poeit 40 Gng > VR B f
GPS $ini z ~ #F Ff &~ p &7 %~ p B4
B kFEFLEF2 AL 2D
F o fidn B B e R st LB T
OB CERCS B ARY BTN T R
o A B AT R B R e

T EE R h

FRREALAFS AT FNFERY
3@/?‘]\14‘%‘—» e ‘j 3 ﬁ*,;E.J, 'i&\. tEﬁ"‘ ’;?ﬂ'l‘ j‘::‘,]
iﬁﬁmlf7fbj\§§ﬁTvllgﬁfﬁfﬁkﬁab§T§;%
FRIT AR g 4 DR P R AL E R
Ao

:‘Eﬁfp\?‘l”/é
21 F mEK & H MR

2.1.1 2 B 154
BT (R 1)% R R
a? iy

B A G-
Sg BT LR (837
A o

SRR BV T N

B W e



21 BMHAERR WB AR AR REHR S - L2 G H

ok A + [y B EE I A NI
B 91.5cm | 61.5cm 2mm a. Arduino ¥ & ¥

= 48 F | 69.50m 4cm 2cm Arduino Mega 2560 etz 1 & 4% (] 4) -
& 48 15¢cm Acm 4Acm — 3t A » ATmega2560(datasheet) shpic 41 %
& 10cm 10cm 2mm oo v G 54 g~ g slar (2915

B i PWM 5 0 ) ~ 16 1 fiokidy » - 4 B
UART (ALA A 7(#)~ 1 B 16 MHz & 48 B, i
FoL1i USB# 18 TimiEmE -1 # ICSP
Firl BEREfRbev & 57 L EHMTH B
“%'ff’— 55 5 g USB M#-H il 3 3 e
A ACDC e BEA T 5 8 27
Bl &% ‘hr - Mega £ + Arduino Duemilanove #
Diecimila g 4% < 5 848 % o

TR

% 2 MEGA 2560 # v 12

1ETR 5V
Wy~ TR (3 5) 7-12Vv
o~ TR () 6-20V

BeF W s ge | AR (19 15T
* 3 PWM 5 2)

212 H% 4 = R 16
12V R AL (235 ) 5 E R g /0 315 i 20mA
TRERBTE 3.3V il grd ik 50 mA
Flash 256KB > # ¥ 31 47
B ik * 8KB
SRAM 8 KB
EEPROM 4KB
P 4B 47 16 MHz
£ 101.52 mm
iy 53.3mm
A 37g
213 B R H]
LRSS VNI et Ul B 425 o5 o Ve s ABAE RS g n
EOARRERE BT RMELEBE gy USBsK 8T TGS ¥ 6 ACDC

W B H BT AdUINOMEGA & ¥ 38 m in s s g e @4 o Mega & 5
A

i %]Kﬁla‘g LR BT EENEGA
frv%;_E’QPI,ZEgﬁviljj'_ﬂj VTR

Arduino Duemilanove # Diecimila 4§ =o 4% <

¢
B SRt g -

lﬁs«‘m\*



Mega 2560 €_Arduino Mega 7§ 373
A o Mega2560 & L7 7 REAF I oo
Fliv AR FIDIUSB#E R v Spd B & & o
T & @ # AtmegalbU2 44 = USB # 8 v &
BE-RA4-THED -

<k

® 4 Arduino MEGA 2560 #7414+

2.1.4 B R ¢ it
a. 42+ A B R ® HC-SR04 :

RAARPIBII R AFHE - BLE
el R Bt ie s o f v chpE g > £ 3
Sf— i ¢ A0KHz ek & ° v BT
PRETY g R A LA FE A RZHLD
B Pl v AR o

4o 5 T 0 AR LR B R e 2 > £
RIEES AR P EE Y W2 B LK S P
Bds adi v mlfaE R+ 9E5F 340
2R BHEREXERRE R 4r5’®
it & g F-e B3R 340 2 = 35 > 1000000
/340 * 100 =29.4microseconds » = # 7 » {4 >
TheRS @ 1 O AT hpERF L 29
2~ F5)e

d AT F A ST TE i B S BREAEL F]
PR E L R R 2 o AL R
RUEEYE e T AP T 1 BT AR E i
TWEEd (FERE =3
B AR hd A BIEPER ) timing/29/2 23
AR ELRERY ASEAN 4D WH P
R %

microseconds (F &

o4 0 29 timing £_R)

-

BIS 25 ARERE

b.HC-06 ¥ 7 #iie

% CSRAGEY & ¥ EF V20 1235
ki
% 3 HC-06 H et
ek TR 3.3~3.6V
LY 9600
fie 4475 1234
e+ 27mm x 13mm x
2mm
e 7 % % 50mA
R Z gk g 2T 10m
TERYRRE 8m = +
# v GPS W Sk TR A U4kl B
1 ERFA A FF VY B LA R R

E7ifE PDASRALFRADL -7
114 STC 8 & ¥ 8 82 fe™ 7255 o

B 6 HC-06 &7 e

Cc. BB
EPIRARRT R RT SRS E (L

7 60V): - v iE T 48V i HLER

*710M B R TR IREE

F R Bk BRbe 4 R SLET ] e
B AR HBITI D ANAET 35



F2AThE# S Fl o k3l
100A -
AEHT U - A B FE AT
BRbe 0 B Tonv i 100A 0 M g £-
B AT ARIRE T A R T 2 g
EWELAF R E HRLER L FE

W7 5 ZEERb

d. #4520 W1016 & @
1 AMY1016 5 i 42

# o] 55 9% o

IR R 24V

HES T 2500RPM
WA F 200W

He e < 27mm x 13mm X 2mm

PR 0.7-1.4A

FEET <14A

THEER 1.9KG

fER 75KG

% IR 42-95mm ( £ w3t )

& EIVT 6mm

T T 101mm

THB R 82.5mm

THRE 108mm

T 11 &

45 2E 8RR
TR 24V
1900RPM
A 153 = 7

A& AT S O 4o B 10 17 0 B
R TN LA (R 8 T IR s
BN Aoy 3R TREEL

B 10 2 48 % & W

Z R EHG

317 %P b
AL R ORI R AT kR
TRB] PBTIL (7R E s 0 2 A A TR
[EPpe S Fo ] B P AL 59 IR
27 mARA)
FEHRA e AP AT FEREY M }i{é{;\l%
¥R R AT

e

w

a FEH- FEIE

(1) FohiEdg: 7 2% (28 kw)

(2) 7R
FR 11(0) ™ 125 410k 513 el gt
T2 FMFFINTEFFL ’ff



(@) (b)

Rk FRFLBTH P Y R
¢$n%’&ﬂ VAR I Y MM T
PRI N T G T TR ot g
ﬁﬁf¥£&%%*ﬂﬁ»@ﬁ£%ﬂi§ﬁ
BT - B BB R Y ﬂ
5 i 5 A R O B R A
TR 4 NER AP E S o

I ERGH

- SR R AR SRR A o F &
R R PR A FR g F o A g
% pT s JOELFE R AT AORE R 0 JdR 6
Hlmex B R o o BA P e Ry
W R KGR D0 B T REN P AR 2
AR B3 e s BIEA 2 A 21 A
Bk BB ARIE FIPF 5 cdldt o R A
PRI SR SR £ 3CTET S Rt b
EEFhw g o dwos hg AP
Arduino » 4 i ek AL B AR
M- RARE IS gl B
ORI S el e
RS R PERESF SR
FRAFF RIS L AR WEE PR

s feantf di o

[1]:& * Arduino & zhrd Hr ke ee 2 2] X%
IR
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/lo
gin?o=dnclcdr&s=id=%22104SJSM1442008%2

2.&searchmode=basic

[2] FEAUHTHE
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/lo
gin?o=dnclcdr&s=id=%22101NCKU5028090%

22.&searchmode=basic

BlrFa %
i

T L A A

http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/lo
gin?o=dnclcdr&s=id=%22104NCYU5730001%

22.&searchmode=basic

[4]] A2 # “ﬁ% N E R R Ay
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/lo
gin?o=dnclcdr&s=id=%22104NCYU5730001%

22.&searchmode=basic

Bl S E iy TRb2 A7
http://laws.ilosh.gov.tw/Upload2/BookMP/2012
12/20-4-1.pdf

[6]:4 Android =+ % & sS4y 2. 5 i B
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi?o
=dncledr&s=id=%22104KSUT0442009%22.&s
earchmode=basic&extralimit=asc=%22%E5%B
4%91%E5%B1%B1%E7%A7%91%E6%8A%8
0%E5%A4%AT7%ES5%ADY%B8%22&extralimit
unit=%E5%B4%91%E5%B1%B1%E7%A7%91
%E6%8A%80%ES%A4%AT%ES%ADY%BS

[Pr&Eals 22 273
http://aca.cust.edu.tw/pub/journal/40/40-21.pdf



Design and implementation of a mowing robot

for agriculture applications

Students: Qiu Zi-Yu, Zhang Kai-di, Lin Qi-pu
Advisor: Professor Chung-Liang Chang

National Pingtung University of Science and
Technology, Department of Biomechatronics

Engineering

Abstract
This study is to develop an electricity-powered
mower with a remote control function. A blade
umbrella steel mesh is equipped below the
mower. The Arduino controller with Bluetooth
module is used to control the mower remotely.
Ultrasonic sensing module is used to detect the
obstacle.The results are demonstrated the

effectiveness of proposed mower.

Keywords: self-propelled lawn mower,

Bluetooth control, wheel-shaped robot.
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Banana Maturity Grading Test

Teacher :LI, WEN-ZONG

Student: HUANG,JIAN-ZHONG
CAILHAO-YUAN
YANG,JIN,XIU

Abstract

Banana (for Musaceae, Musa, scientific name
Musasapientum L.) belongs to the banana family
monocotyledous large herbaceous plants, Taiwan is
located subtropical climate zone, export market gradually
establish the concept of quality grading and face the
competition in other countries, the method of banana’s
maturity judgment must be improved in order to meet the
requirements of the market. The study of the banana first
separates dark green, green with yellow, yellow, yellow
with brown spots, brown is greater than yellow into five
kinds in artificial way, the use of the camera obtain the
color of the banana epidermis, after the program analysis
and judgment learns of the banana maturity data, as a

distinction between grades.

Keywords: image processing, maturity, color grading,

color judgment
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15 | 139.687 108.16 | 60.0059 | 26.2391 | 104.302 | 112.109 | *t A § ¢ & & F 36 d a2k
16 | 114.628 | 88.3566 | 50.1549 | 27.5634 | 99.2125 01855 | A F 2 ¢ lei ¥ 2 J pauhi j
17 | 117.772 | 89.6966 | 50.1884 26.198 | 104.459 03586 | “PAF 2 JF eA 2 J o paElik j
18 134.08 | 103.178 | 57.4711 | 26.0686 | 105.082 | 107.206 | *t A & ¢ ® &~ % 3% a2t
19 | 121.528 | 93.0576 | 51.7727 | 26.2349 | 104.806 06.862 | “tRAF & 2 o F s sagk
20 | 131.655 101.92 | 57.0591 | 26.2483 | 103.164 1057 | A5 24 e o F 2 J mmELR G
21 | 118.328 | 90.3746 | 50.5667 | 26.2486 | 104.632 | 94.1925 | A £ 2. ¢ fe A F 2 F maBEiR 5
22 | 113.913 | 86.4259 | 48.0179 | 26.5801 | 103.893 | 90.2645 | ** A § 2. ¢ e~ F 2 F maBEiR 5
23 | 106.977 | 82.2134 | 47.2806 | 27.1171 | 96.7215 | 856343 | *t A § 2. ¢ e~ F 2 F mABEIR 5
24 | 99.3903 | 75.2846 | 43.8951 27.857 96.268 | 789125 | “tA F 2 e o 2 4 prEhin §
25 | 80.6693 | 61.7479 | 38.1827 | 27.8598 | 87.8258 | 64.7185 | A § 2. 4 e A F 2 F mABEIR 5
26 | 118.367 | 90.1805 | 50.3952 | 26.3665 | 103.858 | 94.0707 | ** A § 2. ¢ e &~ % 2 F maBEiR 5
27 | 102.345 76.794 | 43.4607 | 245911 | 103.115 | 806331 | A § 2. ¢ e~ F 2 F maBEIR 5
28 | 90.3324 | 68.2303 41.14 | 27.4506 | 92.6033 | 71.7492 | A F B F e o F B F maBLin §
29 107.5 | 144.634 | 93.1388 | 75.3431 | 50.4001 | 127.659 | *F £ /&%
30 | 128.491 | 172.766 | 109.542 | 73.8533 | 52.3196 | 152.317 | *t £ =%
31 120.74 | 163.062 | 102.446 | 73.5548 | 53.1682 | 143.497 | *t £ 7%
32 | 111.167 | 152.133 | 94.6355 | 74.2942 | 54.2289 | 133.328 | ¢t £ 7%




33 | 150.693 | 187.343 | 126.921 | 72.4094 | 51.2731 | 174.009 | *} L iF%
34 | 148.159 | 141.235 | 84.3425 | 41.8354 | 80.4988 | 136.819 | “*t L & ¢
35| 121.079 | 121.904 | 72.9208 4539 | 77.8177 | 116.073 | *t L % F 3t
36 | 144.327 | 138.25 | 84.4505 | 44.3844 | 75.9044 | 133.932 | *t A %4 g
37 | 142,131 | 137.434 | 81.6454 | 42.8733 | 80.7927 | 132478 | *t A & ¢
38 | 157.794 | 149.323 | 90.3032 | 40.3267 | 80.0307 | 145.126 | *t & & ¢
39 | 138.702 | 135.715 | 80.704 | 43.5787 | 79.2808 | 130.336 | *t A % % g
40 | 133.525 | 136.561 | 82.1433 | 47.7932 | 75.7374 | 129.448 | ¢t L % ¢ 3+ ¢
41| 91.947 | 100.437 | 62.1953 | 55.3063 | 68.0822 | 93.5371 | *t L iF%
42 | 133.841 | 139.424 | 80.5706 | 47.5213 | 80.377 | 131.043 | *t L % ¢ %3+
43 | 118.976 | 126.249 | 75.1551 | 49.7173 | 75.845 | 118.248 | *t L % ¢ F 3§
44 | 94.3684 | 99.9065 | 62.472 | 52.4412 | 69.4023 | 93.981 | “t L iF %
45 | 123.925 | 127.781 | 74.9152 | 49.1427 | 78.3967 1206 | P AL &I 5y
46 | 163.657 | 152.315 | 92.3272 | 39.7412 | 80.4188 | 148.871 | *t L & ¢
47 | 128.193 | 125.106 | 74.3603 | 44.2761 | 79.815 | 120.243 | *t L % ¢ F 3§
48 | 153.748 | 147.115 | 86.5346 | 41.6124 | 82.6272 | 142.191 | *t L & ¢
49 | 135.038 | 132.51 | 78.8899 | 43.7352 | 79.7338 | 127.151 | *t L % ¢ % 3§
50 | 124.919 | 137.526 | 83.6272 | 53.8295 | 70.3071 | 127.61 | *t L % d 5§
51 | 111.985 | 123.754 | 74.0969 | 55.7516 | 70.6968 | 114.573 | *t L % d %+ §




% = ~ RGBF & pl:2 (17 % = =t4F )

R G B H S L E R 2|#r

1| 130.76 | 124.722 | 73.4407 | 40.1696 | 106.936 | 136.143 | % # 3 § -

2| 166.303 | 206.16 | 85.7575 | 36.8481 | 135.189 | 210.797 | ¥ ¢ ¥ =

3| 178.422 | 146.085 | 64.0456 | 32.1641 | 128.011 | 146.767 | #d 3t 4 Soa | Be
4| 198.554 | 139.347 | 91.347 | 38.3825 | 111.168 | 217.18 | % ¢ x| ¥k
5| 200.852 | 119.349 | 85.8417 | 65.5085 | 118.101 | 198.476 | ¥ ¢ x| ¥k
6 | 204.469 | 107.156 | 71.9692 | 53.1968 | 121.571 | 188.718 | % ¢ s | $z &
7| 148547 | 89.695 | 79.6969 | 44.6624 | 124.576 | 194.965 | % ¢ x| ¥k
8| 179.141 | 139.083 | 60.2601 | 26.5819 | 133.946 | 144.485 | 8¢ 3t 4 $Im| frk
9| 199.202 | 147.648 | 85.1856 | 35.6925 | 113.227 | 149.569 | ¥ ¢ x| ¥k
10 | 106.5291 | 184.1625 | 94.1132 | 55.3007 | 102.977 75.06 | *h AR $om | Bo &
11 | 154.952 | 140.908 | 80.6571 | 34.7113 | 104.404 | 196.805 | % ¢ ¥ = ¥z
12 | 109.348 | 135.136 | 72.5517 | 47.0903 | 102.765 | 11027 | % ¢ ¥ = ¥z
13 | 141.651 | 132.262 | 48.7071 | 39.6348 | 138.614 | 125542 | %% F 5 - ¥z
14 | 168.138 | 189.33 | 66.8109 | 38.4387 | 147.116 | 137.857 | % ¢ ¥ = ¥z
15 | 151.484 | 147.936 | 70.8979 | 38.9455 | 104.904 | 133.956 | % ¢ ¥ = ¥z
16 | 17011 | 92.036 | 75.4884 | 59.6193 | 109.641 | 137.442 | % ¢ ¥ = ¥z
17 | 125.803 | 131.024 | 44.3354 | 45.7636 | 140.763 | 119.579 | % ¥ & ¥ =

18 | 77.174 | 103.587 | 64.9569 | 26.3254 | 129.765 | 149.044 | 48 ¢ * *t 5 4 ¥ 3

19 171.8 | 121.334 | 70931 | 29539 | 136.8 | 175048 | § ¢ # § 0 d sagk | B x| & =
20 | 173.996 | 126.611 | 67.2885 | 29.0552 | 140.203 | 171.698 | % ¢ # $ 44 ¢ magh | Hw s | % =

N
[y

83.151 | 109.706 | 63.0782 | 27.3529 | 137.183 | 155.581 | 4% ¢ < **§ 4

N
N

127.9802 | 186.331 | 99.1234 | 56.1291 | 106.908 | 176.3575 | * L /x4

N
w

159.119 113.94 | 44.6989 | 28.6599 | 139.05 | 116.852 | #ad 3t 4

N
S

161.5376 | 173.8376 | 97.0932 | 56.5111 | 95.6961 | 165.9659 | *t A iF %

N
[¢;]

123.336 | 144.772 | 94.7379 | 35.4854 | 127.837 | 195.549 | & ¢

N
o

134.454 82.407 | 48.1566 | 28.7033 | 139.255 126.69 | #d ~ 3+ F ¢

N
~

131.994 | 101.993 | 42.7261 | 29.1858 | 133.518 | 104.206 | #& ¢ ~*t§ ¢

N
[ee]

183.93 | 152.464 | 81.8032 | 34.8394 | 153.435 | 158.031 | & ¢

N
[{e]

162.004 | 140.445 | 57.6729 | 27.009 | 140.144 | 145952 | % ¢ # F 4 ¢ =gk

w
o

178.667 133.94 | 57.822 | 27.069 | 135.929 | 139.102 | & ¢ # F 4 ¢ na gk

w
iy

103.916 | 113.566 | 53.5672 | 25.5043 | 127.125 | 118.834 | #&ad ~ *t 3 4

w
N

122.0416 | 184.8153 | 94.4228 | 53.024 | 105.206 | 85.2492 | *t L iF %
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# = ~ HSL§ s p3E (1% % = = 3-2))

R G B H S L E R 2|#r

1| 130.76 | 124.722 | 73.4407 | 40.1696 | 106.936 | 136.143 | %+ 3 ¥ -

2| 166.303 | 206.16 | 85.7575 | 36.8481 | 135.189 | 210.797 | ¥ ¢ ¥ =

3| 178.422 | 146.085 | 64.0456 | 32.1641 | 128.011 | 146.767 | # ¢ * v 4 Sea | ¥r
4| 198554 | 139.347 | 91.347 | 38.3825 | 111.168 | 217.18 | % ¢ Fom | $z&
5| 200.852 | 119.349 | 85.8417 | 65.5085 | 118.101 | 198.476 | % ¢ Fom | 52k
6 | 204.469 | 107.156 | 71.9692 | 53.1968 | 121.571 | 188.718 | + ¢ $zm | $z%
7| 148547 | 89.695 | 79.6969 | 44.6624 | 124.576 | 194.965 | % ¢ Fom | $z&
8| 179.141 | 139.083 | 60.2601 | 26.5819 | 133.946 | 144.485 | 4k d * v 4 $7% | e
9| 199.202 | 147.648 | 85.1856 | 35.6925 | 113.227 | 149.569 | ¥ ¢ Fom | 52k
10 | 106.5291 | 184.1625 | 94.1132 | 55.3007 | 102.977 75.06 | ‘LIRS $-s | ¥ &
11 | 154.952 | 140.908 | 80.6571 | 34.7113 | 104.404 | 196.805 | % ¢ ¥ = ¥ =
12 | 109.348 | 135.136 | 72.5517 | 47.0903 | 102.765 | 110.27 | ¥ ¢ ¥ = ¥ =
13 | 141.651 | 132.262 | 48.7071 | 39.6348 | 138.614 | 125542 | %% ¥ ¥ - ¥ =
14 | 168.138 | 189.33 | 66.8109 | 38.4387 | 147.116 | 137.857 | ¥ ¢ ¥ = ¥ =
15 | 151.484 | 147.936 | 70.8979 | 38.9455 | 104.904 | 133.956 | ¥ ¢ ¥ = ¥ =
16 | 17011 | 92.036 | 75.4884 | 59.6193 | 109.641 | 137.442 | % ¢ %= ¥z
17 | 125.803 | 131.024 | 44.3354 | 45.7636 | 140.763 | 119.579 | % & ¥ =

18 | 77.174 | 103.587 | 64.9569 | 26.3254 | 129.765 | 149.044 | 4% d ~ 3t 4 1

19 171.8 | 121.334 | 70.931 | 29539 | 136.8 | 175.048 | % ¢ # F #hd mag | Fuw ik | ¥
20 | 173.996 | 126.611 | 67.2885 | 29.0552 | 140.203 | 171.698 | % ¢ #  #0d 8 | v % |

N
[y

83.151 | 109.706 | 63.0782 | 27.3529 | 137.183 | 155.581 | 4% ¢ =+ **§ 4

N
N

127.9802 | 186.331 | 99.1234 | 56.1291 | 106.908 | 176.3575 | * A /x4

N
w

159.119 113.94 | 44.6989 | 28.6599 | 139.05 | 116.852 | #ad 3t 4

N
S

161.5376 | 173.8376 | 97.0932 | 56.5111 | 95.6961 | 165.9659 | *t A iF %

N
[¢;]

123.336 | 144.772 | 94.7379 | 35.4854 | 127.837 | 195.549 | & ¢

N
o

134.454 82.407 | 48.1566 | 28.7033 | 139.255 126.69 | #d ~ 3+ F ¢

N
Ry

131.994 | 101.993 | 42.7261 | 29.1858 | 133.518 | 104.206 | #& ¢ + **§ ¢

N
[ee]

183.93 | 152.464 | 81.8032 | 34.8394 | 153.435 | 158.031 | & ¢

N
[{e]

162.004 | 140.445 | 57.6729 | 27.009 | 140.144 | 145952 | % ¢ # F 4 ¢ =gk

w
o

178.667 133.94 | 57.822 | 27.069 | 135.929 | 139.102 | & ¢ # F 4 ¢ na gk

w
iy

103.916 | 113.566 | 53.5672 | 25.5043 | 127.125 | 118.834 | #&d ~ *t 3 4

w
N

122.0416 | 184.8153 | 94.4228 | 53.024 | 105.206 | 85.2492 | *t L iF %

=h

,
N

=4
N
N

>
>
>
>

|

N
N

14
N
>

>
>
>
>

|

,
~

i
v
~

1

N
S

14
N
>

14

N
>

14
N
>

»
A

I
N
A

I

>
>

b
=

>
>
>
>

=

b
N

-4
N
N

>
>
>
>

!




% ~ RGBFrHSL# + £ T 3518
R G B H s L
5 .+ | 1506 | 187.3 | 1269 | 753 | 69.4 | 174.0
- | &)@ | 1075|1446 | 931 | 724 | 524 | 127.6
B | Ti@ | 1237 | 1639 | 1053 | 738 | 522 | 1461
4@ | 1443 | 1394 | 844 | 557 | 107.0 | 133.9
= | &)@ |1000 | 947 | 489 | 350 | 703 | 953
B | TiE | 1232 | 1224 | 707 | 448 | 841 | 1167
4@ | 1636 | 1523 | 92.3 | 428 | 1133 | 1488

= & #& | 1256 | 105.1 | 541 | 30.8 80.0 105.5
B LinE | 1434 | 1280 | 716 | 364 95.3 126.2
¥ A 168.3 | 1294 | 688 | 284 108.0 | 134.2
P B B 1215 | 93.0 | 51.7 | 254 99.3 96.8

B T iaiE 136.3 | 105.3 | 58.3 | 26.7 103.7 | 109.2

¥ * R 1316 | 101.9 | 57.0 | 27.8 104.6 | 105.7
E B B 80.6 | 61.7 | 38.1 | 245 87.8 64.7

B T iaiE 1085 | 82.8 | 473 | 26.7 99.6 86.4

#37 “RGB{r HSL % Eft 4+ T35

—~F4ZRGB.HSLI:14

B4R 123.7 163.9 105.3 73.8 52.2 146.1

B 123.2 122.4 70.7 44.8 84.1 116.7

mEE=ER 143.4 128.1 71.6 36.4 95.3 126.2

m EEIUAR 136.3 105.3 58.3 26.7 103.7 109.2

TR 108.5 82.8 47.3 26.7 99.6 86.4
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AFPT AR
# & % 2-2 CCTV LENSES 41"

A5 MK1214

AERIT T T L RE Y AR RBIE T chd et & §F 12mm

L EET R I A R EER A

FRASAE S A SRR S & g o o AR GIRMES L YoR] 2-1 #57 » h B AEHE B 5 B GUESTZ T
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Bl 2-1 gwpl

2.2 LabVIEW
21 BH R fepel LabVIEW # & @25 chfe k3 a2 fed @
% 2-1 Basler acA1300-30gc CCD 4.4 [ PFNE AR SEE - BEEE AP
) 5 Basler acA1300-30gc e dm & A L ARGOPE R & TV B W i %
FERL:d 1294x964(H x V pixels) foig- Hg s g Ol
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& i K 30 fps




2.3 RGB ¢ %275 B (Color plane)

d TG agyRI2EY RGB 4 145 /& » &g
Stk ki & KME L B RNE - DTG R
Hypap g T2 xd FFA2 4R
TG e o T b PR BB ) RGB ¢ 157
APl d d 2T g -

s Rind &

RGB (= ¢ Red: % ¢ Green: ¢ Blue) ¢ %
ZREOAHEHRER - 238 (B3I -

GN

W 2-2 RGB ¢ %% B #073
SETPE TR AT AT PRV TN

BLT R o BRIz A B oo b B4
R PR SR F RS E

@D

()% ¢ 2T w (DES ¢ 2T 5

Fl23FH-¢LTh Pt FArte 418

241 A rpdEde (Gray-level transformation )

A rp ke AR OES TZ aldrERid 2
o (0~255) z. — ‘M - B2 & pixel L
Bendsd TP > WFER A pixel R 5 - BE
IR EY [ A *’k’};*i’i'f*'u?—q’*&i
SRR GEIT L 2 o

24.2 = & (Threshold)

- B0 ZSSTFﬁIFaFQIE%@]Tﬁ
2L P - B R IERP I - RETL U TR
AR UP lcE i 16 ¢ )0 2 Bt R R Lok ehiik

RIS O(2 4 ) T 5 i AN

fiboy = {1 100N =T # 2.)

0, otherwise

243 p = @i (Auto Threshold)
podes B R ERE o S i
T AR EIFEE 0 4 u A RS AT

% (entropy) ~ & £ (metric) ~ # 4E

(clustering) ~

£ (moments) ~ FLRF

% B (inter-class variance)» B~ 2 ¢ 41 & 35k 20 & fidF

E= ﬁ : clustering ~ metric ~ inter-class variance » # f
- W EE A AT o

244 gik{ciz4 (Dilation & Erosion)

WAE L b B o At B R 2k 4 e
FBIFE PIRFE ek > £ & :%f;(struc-turing
Gt g Bk ) et Sdeal
ISR AR F o 6 = G cnde R & el

element »

F oz k4

2.5 zx gk g(Blob tracking)

BRI R URITY o 2 R B R B AR
R AR Y P R (Ble R R &
B ) MR E o srBRB AR P - R T LR
T BT 2T B 2-4 T L %0 F BIHLINA K
& SEBL B2 P R A AR S AR



ok (4o 2-1) > T[R4 kN kR R4
B A F G 0 v R BATERTE o
B TR (YR RIT RS TR o

B 2-4 maBkif Hi_

2.6 & ;% 7 fe(Pattern matching)

BATR I RFERG R0t B
AR SR R R 2 B (F ) o FRE PR S
900 » RFFH et A T HAm F 4 S An iz o Ffu
B3 i S g ] s § (Mask)i Foh 0 8k
Hoe Ap 28aus & T S d A K EeiE § Uk

B 2-6 LED #%2%

2.8 7 A

) LED “E k% B cnig kst i *
SoildWorks ‘g Bl #ic#8 5% @ - #4424k * 5mm & 5 4 {5
A T SR (R 2-7)7 B D BGROE R o

LAXCE

B 2-5 »# = (90 €))7 e

2.7 %
LAY Y PR R A RS A
#1LED %k i 9 AC# DC :h T Foppedzat - o % RV E AL 1% 400"300mm
FHEF ARG 2T o FRtoR G hE EX ST - R
F]b - LED 45 % Tk i 7 i (] 2-6) > Wl SEF Bl 27 5= ghflit-d b 20 iyl

CCD » i CCD ~ LED % ~ @ ipl4 i B & JI b e
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33 WS E IRROREE L
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BRERIEFINA,RE > REANRLEEROEL T
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PRGN ot QL PSR F T AR
3 li’,a"‘f/‘ & '*‘ s WHFH AL L A AFERS M2 ES
mmﬁ«~@«iﬁa
QP F 2B

3.4 F Sy

2 L.clustering(B 3 4 45) ~ 2.metric(B £) -
3.inter-class variance(3aF £ £ )iz = B > 2 K E ) -
4 % 314 32 % 33dhH (R L)E K (H
Gk A)VEELFM GRT BT FERalkd P £ 7
RIBHM G st SR B0 T AR B
EEBE A AT 30% b T g R B
BN A THERE Ll BHRE TG FEM G
EHEHFR € HIMFEH DT A o
CNETI L AR SRR R R S N 0 ehR
- BRI AP e E TR TR A T
N”> &% 4Bl % 3-1-3-2-33 .V UgRE= f
2P o AT 8(B 3-4)F A~ F 10(8 3-6) I BT
GREL N L 1 FIE R L EPER - B
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PES
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4 3-1 * j# 1. clustering £2 #ic& 2 & £ B %

clustering-%_ i
oA A (%) B ) A (%)

R (% #)
A 21.0% 14.0% 2.231
A ) 10.0% 0.0% 3.887
A3 10.0% 0.0% 2.742
YA 27.5% 7.5% 5.541
m#* 5 18.8% 0.0% 5.612
m 6 15.7% 0.0% 4.760
% T 30.0% 5.0% 7.280
A% 8 31L.7% 11.7% 5.333
m %9 20.0% 7.5% 3.120
&% 10 32.0% 5.0% 5.985
A N 20.0% 0.0% 5.189
& 12 20.0% 0.0% 6.726

# 3-2 7 ;% 2.metric 2 #ic g 2 HF LB %
metric-& & | & ~ F £ & (%) | & FZ E(%) L
(% %)
AR N 23.0% 11.0% 3.177
s H 2 16.7% 0.0% 4.193
s 3 25.6% 2.2% 6.364
A 25.0% 5.0% 5.363
A ) 23.8% 1.4% 6.749
AN 15.7% 4.3% 3.544
A 28.3% 3.3% 6.850
£ %* 8 30.0% 13.3% 5.512
A% 9 20.0% 2.5% 3.731
&% 10 26.0% 7.5% 5.541
A N 20.0% 0.0% 5.590
& 12 25.0% 5.0% 6.901




4 3-3  ; 3.inter-class-variance £ #ic ¥ 2 & # X i %

inter-class- y
) A
variance- | =~ £ @ (%)| ) E L & (%)

TIF AR ()
2 ) 22.0% 14.0% 2.555
B2 12.2% 0.0% 3.511
T3 10.0% 1.0% 2.329
&4 27.5% 6.3% 5.580
A 20.0% 1.4% 5.612
16 15.7% 1.4% 4.760
sET 30.0% 3.3% 6.848
L% 8 31.7% 11.7% 5.669
s 9 17.5% 7.5% 2.587
&% 10 26.0% 7.5% 4.871
&1l 15.0% 0.0% 6.071
& 12 25.0% 0.0% 6.455
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Shrimps Counting by Image Processing
Techniques
Shun-an,Yang ~ Yuezhi,Lin ~ Delin,Kao
Department of Biosystems Engineering

National Pintung University of Science and Technology

Abstract
The purpose of this study was to improve the counting
by human eyes as well as to increase the efficiency and
recognition rates, reduce manpower waste and the

human errors. Shrimp image recognition now is different

from taking and tracking the simple fixed threshold in
the past. This project not only took for the aggregation
of the threshold to perform blob tracking but also to

improve the accuracy of pattern matching.



i A 4 Al

clustering-%.48 4 45 |  metric-& € mter-ia;;zance- @ | sEdk
79 89 85 100 1
82 78 79 100 2
81 83 79 100 3
85 85 86 100 4
84 85 84 100 5
80 81 80 100 6
80 78 79 100 7
81 78 80 100 8
82 83 83 100 9
79 79 80 100 10
83 80 83 100 11
85 83 84 100 12
86 84 84 100 13
83 84 84 100 14
81 81 79 100 15
82 82 82 100 16
84 83 83 100 17
86 86 86 100 18
84 79 82 100 19
80 77 78 100 20

Bl AL Edc LIS R H(ZB) - & B F) okl 6 =F o
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e A 4 A3

clustering-% %8 A 45 | metric-& ¥ mter-ia;-;}gr;ance- B 5 ¥
93.33 93.33 93.33 90 41
97.78 83.33 96.67 90 42
93.33 80.00 94.44 90 43
96.67 77.78 95.56 90 44
91.11 91.11 92.22 90 45
91.11 88.89 91.11 90 46
91.11 87.78 93.33 90 47
90.00 85.56 91.11 90 48
92.22 91.11 93.33 90 49
98.89 97.78 97.78 90 50
94.44 95.56 96.67 90 o1
92.22 92.22 92.22 90 52
97.78 90.00 96.67 90 53
94.44 95.56 94.44 90 54
96.67 74.44 95.56 90 56
94.44 75.56 94.44 90 56
94.44 81.11 90.00 90 57
98.89 84.44 98.89 90 58
100.00 82.22 96.67 90 59
93.33 90.00 92.22 90 60

7,

S
"3 N
/ géb
’ 4
< a\

Bl A3 SEdcALIE S BT G2 B) = @B s(L W) 2 E R AL I A o
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HidE A £ A

clustering-% %8 A 45 | metric-& ¥ mter-ia;-;}gr;ance- B 5 ¥
93.33 92.22 92.22 90 61
93.33 93.33 92.22 90 62
94.44 93.33 93.33 90 63
90.00 91.11 90.00 90 64
91.11 91.11 92.22 90 65
93.33 93.33 93.33 90 66
94.44 94.44 93.33 90 67
91.11 92.22 91.11 90 68
94.44 95.56 95.56 90 69
107.50 105.00 106.25 80 70
83.75 81.25 82.50 80 71
82.50 81.25 82.50 80 72
82.50 76.25 78.75 80 73
78.75 80.00 80.00 80 74
85.00 81.25 85.00 80 75
85.00 85.00 85.00 80 76
86.25 85.00 86.25 80 77
85.00 87.50 86.25 80 78
82.50 83.75 83.75 80 79
80.00 81.25 78.75 80 80

Bl A4 BB TOE & R4eT G2 B) = &1 8 s(L B]) » *E B 70 3 A o
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i A % A

clustering-® #g 4 47 | metric-& & | inter-class-variance- s i
; e R 7% #ic
(558 5 %) (FE %) |PIR LB (GR35 %)
87.50 83.75 86.25 80 81
82.50 85.00 85.00 80 82
82.50 78.75 80.00 80 83
82.50 82.50 82.50 80 84
81.25 78.75 81.25 80 85
80.00 77.50 81.25 80 86
85.00 81.25 86.25 80 87
82.50 81.25 83.75 80 88
82.50 81.25 83.75 80 89
81.25 83.75 83.75 80 90
77.50 75.00 77.50 80 91
72.50 75.00 72.50 80 92
80.00 80.00 78.75 80 93
81.25 80.00 81.25 80 94
78.75 78.75 78.75 80 95
81.25 80.00 78.75 80 96
80.00 77.50 80.00 80 97
81.25 82.50 77.50 80 98
78.75 77.50 78.75 80 99
81.25 76.25 80.00 80 100

Bl A5 S 100 48 & R 4o G2 B) > = &1 B G (L B]) 0 »5E 5k 100 & b A o
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e A 4 A6

clustering-® #g 4 47 | metric-& & | inter-class-variance- s i
; gon 1E 5k #ic
(558 5 %) (FE %) |PIR LB (GR35 %)

97.14 95.71 98.57 70 101
87.14 84.29 85.71 70 102
91.43 88.57 88.57 70 103
92.86 85.71 90.00 70 104
87.14 87.14 88.57 70 105
88.57 90.00 88.57 70 106
94.29 98.57 94.29 70 107
97.14 102.86 95.71 70 108
100.00 97.14 101.43 70 109
95.71 95.71 97.14 70 110
104.29 101.43 105.71 70 111
101.43 102.86 102.86 70 112
90.00 95.71 92.86 70 113
87.14 91.43 90.00 70 114
90.00 91.43 91.43 70 115
90.00 87.14 90.00 70 116
94.29 92.86 92.86 70 117
92.86 94.29 94.29 70 118
88.57 97.14 90.00 70 119
88.57 92.86 88.57 70 120

.

r
&

Bl A6 S 10148 & R 4o G2 B) > = &1 G (L B]) 0 »5E 5k 101 388 45 o



e A £ AT

clustering-® #g 4 47 | metric-& & | inter-class-variance- s i
; e R 7% #ic
(558 5 %) (FE %) |PIR LB (GR35 %)

100.00 92.86 98.57 70 121
92.86 88.57 92.86 70 122
92.86 90.00 94.29 70 123
92.86 88.57 91.43 70 124
94.29 92.86 91.43 70 125
97.14 94.29 92.86 70 126
94.29 94.29 94.29 70 127
88.57 87.14 88.57 70 128
90.00 85.71 88.57 70 129
84.29 85.71 84.29 70 130
100.00 95.71 94.29 70 131
90.00 85.71 87.14 70 132
98.57 91.43 92.86 70 133
97.14 94.29 95.71 70 134
88.57 84.29 88.57 70 135
84.29 88.57 84.29 70 136
90.00 88.57 91.43 70 137
90.00 91.43 94.29 70 138
87.14 85.71 85.71 70 139
105.00 103.33 103.33 60 140

Bl A7 8 120 88 & R 4o G2 ) 0 = (1 BB G (L B]) 0 23R dk 120 s A8 o
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e A 4 A8

clustering-® #g 4 #7 | metric-& £ | inter-class-variance- s i
, o B 5‘5%
(a5 %) (FE %) IR AL B (FES%

75.00 78.33 75.00 60 141
81.67 80.00 81.67 60 142
83.33 80.00 80.00 60 143
86.67 85.00 86.67 60 144
81.67 85.00 81.67 60 145
76.67 80.00 80.00 60 146
83.33 86.67 83.33 60 147
75.00 75.00 75.00 60 148
80.00 80.00 81.67 60 149
80.00 83.33 80.00 60 150
76.67 75.00 76.67 60 151
73.33 75.00 73.33 60 152
88.33 80.00 86.67 60 154
81.67 76.67 80.00 60 155
80.00 S 78.33 60 156
78.33 75.00 81.67 60 157
80.00 76.67 83.33 60 158
75.00 81.67 75.00 60 159

Bl A8 3EH 14045 & R 4oT (2 ) > = & 1 G (L W) 0 » 56k 140 g8 A5 o



i A A9

clustering-® #g 4 47 | metric-& & | inter-class-variance- s X
, R 5% #ic
(FE8 %) (FE %) |FIRZ B (FEEZ%)

83.33 85.00 85.00 60 161
86.67 83.33 88.33 60 162
86.67 85.00 86.67 60 163
85.00 83.33 86.67 60 164
88.33 86.67 86.67 60 165
76.67 80.00 80.00 60 166
76.67 78.33 78.33 60 167
81.67 76.67 78.33 60 168
83.33 83.33 83.33 60 169
86.67 85.00 85.00 60 170
81.67 80.00 81.67 60 171
83.33 81.67 81.67 60 172
75.00 73.33 73.33 60 173
78.33 75.00 78.33 60 174
78.33 | 7000 76.67 60 175
78.33 75.00 78.33 60 176
76.67 | 7000 | 75.00 60
71.67 71.67 71.67 60
78.33 73.33 73.33 60
78.33 73.33 76.67 60
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4
U

- N
y

B A9 %R# 160 L R4 (2 HB) =

B8 (- F)

*t 5k #ic 160 ¥ H 45 o




stk A & A-10

clustering-® #g 4 47 | metric-& & | inter-class-variance- o 13 % B
(3 %) G  |PTR LB GEag%)| 7
30 80 82.5 40 181
87.5 85 87.5 40 182
o a5 85 40 183
87.5 80 87.5 40 184
85 82.5 85 40 e
92.5 87.5 90 40 el
90 875 90 e 187
90 90 92.5 40 188
%0 875 90 40 189
% a5 90 40 190
90 92.5 90 40 =
92.5 95 % 40 192
90 92.5 90 40 15
90 92.5 92.5 40 194
o a5 85 40 195
% 975 90 40 196
92.5 92.5 92.5 40
85 95 87.5 40
85 92.5 95 40
95 95 92,5 40

W A-L0 %4 180 4 & fuke B (= W) 0 = 1 48 %5 (% ) » *0 95 e 180 48 (245 -
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e A % AL

clustering-® #g 4 47 | metric-& & | inter-class-variance- 9 s "
, o B % i
(FE %) (%) [P AL R (FER3%)
90 82.5 90 40 201
95 92.5 92,5 40 202
90 90 90 40 203
87.5 925 90 40 204
90 925 90 40 205
87.5 87.5 87.5 40 206
90 925 90 40 207
87.5 90 87.5 40 208
90 925 90 40 209
87.5 92.5 87.5 40 210
87.5 85 87.5 40 211
85 87.5 87.5 40 212
85 90 85 40 213
85 87.5 85 40 214
90 92.5 92.5 40 215
92.5 925 90 40 216
92.5 92.5 90 40 217
90 925 925 40 218
90 925 90 20 219
105 100 105 20 220

A

B OA-115E #1909 82 & R (2 W) > = & 1 4B R5(5 W) > T3R8 199 38 A o




e A 2 A-12

FIRE %
20 221
20 222
20 223
20 224
20 225
20 226
20 227
20 228
20 229
20 230
20 231
20 232
20 233
20 234
20 235
20 236
20 237
20 238
20 239
20

&
\

Bl A-12 5EHc 232 45 & 4ol (= W) > = (1 4B (L W) 2R B 232 A5 -




e A £ A-13

clustering-® #g 4 #7 | metric-& £ | inter-class-variance- 5 g 2o .
, o B % i
(FE %) (%) [P AL R (FER3%)

90 80 90 20 241
95 95 95 20 242
95 90 95 20 243
95 90 95 20 244
85 95 85 20 245
105 95 105 20 246
90 90 90 20 247
90 90 90 20 248
95 90 95 20 249
100 90 95 20 250
100 95 100 20 251
100 90 100 20 252
95 90 95 20 253
100 95 100 20 254
85 75 80 20 255
85 80 85 20 256
80 75 75 20 257

v
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: \ \

y

Bl A-13 %9 239 (= W) > = 145 ( W) > R 239 A -
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& RATI MBLAA ) @ s o

o Pulse Width 1-2 ms
_nnrnrnn.
_’|

Period 18 ms

j=—

1 ms Pulse Train

@ Servo Motor Position
Left
1.5 ms Pulse Train
@ Servo Motor Position
2 ms Pulse ﬁ_ﬂ_ﬂ_ﬂ @ Servo Motor Position
Right

Midrange
B 2.2.1 g HEER
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PWM 8 £ 42583 8 2 5%
[ =% /200+1. 5]/1000%# & (Hz)*100=2 1% # (%)

3-2 AT A

FAR GALNALL T 2 PIM g > 40T o
#define SERVOMIN 160//PWM v 5L T B -| &
#define SERVOMAX 560//PWM i 5LT B+ &

AP L BRIRE IR UL BRI &
g oA B OREED > T FA P A Ed B TR
for(uint16_t pulselen=300;pulselen<380;pulselen++)

{ pwm.setPWM(servonuml,0,pulselen);
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Bionic six-legged robot

Department of Biosystems Engineering

National Pintung University of Science

and Technology

Abstract

The purpose of this topic is to create a
self-propelled robot that can overcome
difficult terrain and carry material
handling. As the movement of the foot than
the wheels can overcome the terrain
obstacles in the field walking or disaster
relief more dominant. The six-foot robot
construction is divided into two aspects
that the physical structure of the robot,
and Adruino software control. First, in the
robot body, is the acrylic as the main center,
the use of SolidWord design, 3D printing,
and then with the MG995 servo motor
assembled into limb  joints, apply
insect-specific triangular gait
walking . The second way is to write the PWM

program with Adruino software, according to

the pulse cycle to determine the motor
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rotation angle, and external PCA9685
control board to 12C as a communication
medium, to achieve controlling 12 servo
motor at the same time. Finally, after
testing, the topic of the robot in the
network structure is stable and can move
quickly. It should be allowed to six feet of
the robot at the disaster scene to make use
of its excellent function of rescuing with

the improvement in the future.
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void setup() {

pinMode (9, INPUT);

}

void loop() {

digitalRead (9);
if(digitalRead(9)==LOW)
{

else {}

}
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Automated Underground Bicycle
Parking Systems

TSENG, HUAI SHENG
HUANG,PAI POHSUN
Dr. TSAI, HSUN-HENG

Department of Biomechatronics Engineering
National Pingtung University of Science and
Technology

Abstract

To improve the convenience and security of
parking bicycles, we have designed and created an
automatic underground bicycle parking system. By
the Single-board microcontroller from Arduino,
the mechanism is operated to move the target
bicycle according to the solution concluded from
our program. To operate the prototype, our mobile
application is designed to transmit data by
Bluetooth and quipped with the scanner of Quick
Response Code, which enable users to do the
parking and returning of their bicycles. In this
project, we code the program that is capable of
conducting an automatic parking system, including
recognizing the location of vacancy and the parked
bicycles, thus complete parking and returning
actions.

Keywords:
Automation Control, Application, Parking
Systems
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