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Integration of three-dimensional planting in Aquaponics

Tzufu Lin, Yi Kai Zeng
Department of Biomechatronics Engineering

National Pingtung University of Science and Technology

Abstract

In this experiment, hydroponic farming, The
light source is LED Grow Light, FML Light 24 hours of
continuous illumination. Experiment vegetables is
Brassica chinensis, Lactuca sativa, and Ipomoea aquatica;
Species of fish, Carassius auratus and Oreochromis
niloticus, two different hydroponics be used. Use of
plant breeding sewage filtration. Then back to the
aquarium water cycle after the treatment. So that water
can reach the best fish habitat. The system consists of an
aquarium and hydroponic planting beds combined into
hydroponic different

(LED lights and FML ) analyze the

circulating system.  Using
continuous light
impact on plant growth. The use of pump aquaculture
effluent pumped from the aquarium to hydroponic

planting beds, making Plants growth best in the beds.
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The Development of the LED Childhood Learning
Board

Guan Yi Li, Chyen Yu Huang, Tsung Yan Huang
Department of Biomechatronics Engineering
National Pingtung University of Science and

Technology

Abstract

The experiment which is used LED matrix,
89s51 microchip, 74LS138, 74LS574, 2803, 7805
and use Keil p Vision 2 write Programs, through
Matrix keyborad input the data then control the
Matrix LED display. The interactive and learning aid
is a application which is used between adult and
children. The learning board is for children who is
preschool or start learning recently, through this
interactive learning, help the children know the
Chinese and English, let the interactive between
parents and children can be more frequently. We
expect matrix LED can display combines with IC
(Integrated Circuits) correctly; Nowadays, at the
environmental has been gradually emphasized by

people , we've replaced tradition card with matrix



LED, then can reduce wastes resources, and achieve
sustainable operation; Investigate how to use
signed-chip and program language control the Matrix

LED

Keywords: 8x8 dot matrix LED, AT89S51
microcontroller, The baby teaching aid, Learning

board
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Application of thermoelectric cooler on thermal control
in an aquarium

Chu,Ting-You

Department of Biomechatronics Engineering
National Pingtung University of Science and
Technology

Abstract

This study use thermoelectric cooler and electronic
component to manufacturing, which contains the system
automation of measure temperature and control water
temperature two projects, the measure temperature use
of waterproof thermistor to detect the water temperature
and using the voltage regulator circuit with a variable
resistor to set the required temperature, the heating or
cooling as a basis for the final control of the comparator
IC, let the aquarium is kept at a constant temperature
state.

Keywords:  temperature,
thermistors, heating.

Thermoelectric  cooler,
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The microfluidic paper-based chip devices rapid

detection of glucose and protein



Kuan-Hua Wu, Hsin-Hung Lin

Department of Biomechatronics Engineering
National Pingtung University of Science and

Technology

Abstract
In this study, we were designed a microfluidic chip
based on paper. Two kinds of chip were made, one of the
chips was single layer chip, and another was multilayer.
The paper chips were portable and easy to manufacture.
All process of making paper chips was almost the same,
we printed the flow channel on special paper by wax, it
was created flow channel and detection zone. We were
dried same concentration of detection reagents on
detection zone, it can test different concentration of
samples. When the samples were injected on the paper
chip, it will show the testing result by colors. All the
results were analyzed by colorimetric. After the analysis,
we can obtain the concentration of testing sample.
Finally the chips were accurate, fast response, low cost,

and without expensive instruments.
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Explore orange peel replace carbon versicolor liquid
medium and its antioxidant polyphenol component
analysis

Keyword : Orange peel ~ Versicolor ~ Liquid medium -
polyphenol ~ antioxidant

Pei-chen Chen
Po-min Li

Department of Biomechatronics Engineering
National Pingtung University of Science and
Technology

Abstract

Orange production in the last decade an average
188,000 tonnes , the common use for orange is for its
juice , and peel the total fruit weighs about 1/ 3 ,
however, the peel is being wasted and so are the
effective compounds in it , which therefore, produces a
lot of agriculture waste . Orange peel contains a lot of
fiber , it is difficult self-decomposition in the
environment . Versicolor is a white rot fungus , has the
characteristics of lignocellulose degradation ,
polyphenols and polysaccharides in the fermentation
liquid contained antioxidant effect .

This test is to add orange peel (7 mm?) as medium to
Trametes versicolor , and is to perform liquid state
fermentation , of which are to be divided to control
group (original medium and no carbon source ) and
experiment group ( 1:1 replaced and complete
replaced ) . It is to discuss the effect to the growth of
Mycelium after adding orange peel , also to inspect the
amount of polyphenol and the polysaccharide in the
fermentation liquid , and the antioxidant of
fermentation liquid .

The result shows that , the amount of polyphenol in the
fermentation liquid is the highest when replacing the
original medium of carbon with 1:1 at the 9th day ,
increase of 23.1% ; meanwhile, the amount of
polysaccharide in the fermentation liquid is the highest
when replacing the original medium of carbon medium
completely is the highest at the 9th day , an increase of
404.8% .

Therefore, from the experimental results that ,
replacing the original medium of carbon medium
completely not only can effectively deal with the
problem of waste orange peel , compared to other ways
to shorten the time better than , and to Achieve results
and reach the antioxidant substances , in the future it
can be further used in health care on functional foods .
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Using banana pseudostem alternative sawdust
composition of cultivation bag—The actual use of
Pleurotus citrinopileatus cultivation
Qinzhong Huang, Jincheng Tsai, Chuhan Yang
Advisor: Pomin Li

Department of Biomechatroics Engineering
National Pintung University of Science and Technology

Abstract

In recent years, the rising awareness of environment
protection have indirect effects on wood production and
costs. Sawdust account for 90% of the total weight of the
cultivation bag. The production value of cultivation bag
is about 5 to 10 billion and its demand is about 200
million bags per year, which is equal to 6,000 cubic
meters of wood or 640 thousands of trees. Therefore,
looking for the substitutes of the sawdust of the
cultivation bag is an important topic for the environment
and the sustainable development Banana is one of the
main economic crops which cultivated area is about 3.2
hectares in Pingtung and 11 thousand hectares in Taiwan.
Banana is an annual crop, after the harvest, the residual
pseudostems of banana are usually discarded or burned
that causes a great waste of resources. The pseudostem is
rich in lignin which plays an important role in mushroom
growth. It can prevent deforestation and reduce
production costs through replaces wood with pseudostem
in cultivation bag.

This study took Pleurotus citrinopileatus as
example. Different proportions (25, 50, 75 and 100 %)
are utilized to replace sawdust with pseudostem for
making cultivation bag. The carbon-nitrogen ratio and
total weight of fruiting body were assessed to conclude
the optimum mixing ratio of the cultivation bag. The
result show that the banana pseudostem provide an
alternative to sawdust for the cultivation bag. Therefore,

full replacements of sawdust with banana pseudostem

have great potential capacities in the future.

Keywords: Banana pseudostem, cultivation bag,

Pleurotus citrinopileatus ,agricultural waste recycling
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Use agricultural resources(Musa 'Tai Chiao No.
1'Banana) added to the culture medium of

Clostridium acetobutylicum to produce Butanol yield

Abstract

With environmental awareness, the concept of energy
conservation through recycling has been increasing.
Butanol is the most development potential in renewable
energy which producing energy more 25% and properties
close to gasoline which more easily mixed with gasoline
and not easily corroded pipelines and mixed layered than
ethanol.

Banana dominates the export and domestic market
of Taiwan. According to statistics of the past 5 years, an
estimate of 300,000 tons of bananas is produced annually
which make its yield the highest among all the
pomological products in Taiwan. 10% are found to be
below par in the midst of commercialization.

With these being said, culture medium can be
added 2% -~ 6% -~ 18% with different quantities of
Clostridium

discarded banana waste to culture

acetobutylicum, to  analyze the vyield of
butanol.Clostridium acetobutylicum can used the banana
fruit high composition of carbon, vitamins, minerals and
trace metals content. Hence, it is proven that carbon has
a direct relation to the yield of butanol . During this
process, acetone, ethanol and butanol are produced.we
use ABE fermentation batch culture by way of fixed
fermentation cycle time of 120 hours, and finally we
used the gas chromatography to identify the yield
of butanol.

Experimental results show that adding banana fruit of
2% in 120 hours to get 8.78 g / L of butanol and 3.25 g /
L of acetone highest yield,and added banana in medium
can help to slow down the reaction rate, reducing

Clostridium acetobutylicum activity was inhibited by

butanol.

However, ethanol production in each group was not a big
difference, so adding banana fruit to enhance the ethanol
production did not significantly help.

Keywords: ABE fermentation (acetone Acetone, Butanol
Butanol,

Ethanol Ethanol fermentation), bananas, Clostridium

acetobutylicum, anaerobic fermentation
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Design and Implementation of Environment Control
Technique Based on Virtual Instrumentation LabVIEW
for Greenhouse Application

Kai-Cheng Tseng and Wei-Chih Huang
Adpvisor: Chung-Liang Chang

Department of Biosystems Engineering
National Pintung University of Science and
Technology

Abstract

This study proposes an environmental control method
based on virtual instrumentation technique to regulate
environmental parameters, such as temperature,
humidity and luminosity in greenhouse. Also, the
Protel software is utilized to draw and layout the
peripheral circuits. Test results show the environmental
values can maintain the certain range by utilizing the
manual operation. Besides, the cultivator can observe
the plant growth through image capture device. The
proposed technique is a feasible tool for using the
greenhouse environmental control in the future.
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Design and Implementation of a LED-based

Multi-layer Hydroponic Plant Cultivation




Chamber

Yi-Ying Zhong, Chen-Tao Hu, and Yi-Jie Wu
Advisor: Chung-Liang Chang

Department of Biomechatronics
Engineering National Pingtung University of

Science and Technology

Abstract

The topic is to design and implement a
plant cultivation chamber which contains a LED
dimming controller, cooling fan, PIC18F4520
microcontroller, and environmental factor
monitoring module. LED light board contains
red light with wavelength 640 nm (peak), green
light with 500nm (peak) and UV light with 400
nm (peak). and through the dimming controller
can be switched out of The ten segments of
different LED light density ratio can be set by
the user through wireless Bluetooth module from
the personal computer.

The environmental factor monitoring
module can monitor temperature, humidity,
nutrient solution EC conductivity and pH value.
These values are displayed on the liquid crystal
display panel (LCD) and allow user to observe
the current status of the internal environmental
factors. Experiment result shows a good flash
mass and dry mass under the temperature
21-23°C, humidity of 60%-70%, EC value of
150-200 ms/m, pH of 5.5-6.0 for red romaine

cultivation.
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Design and Implementation of a semi-controlled
mini-powered stacker
Yan-Hong Chen, Yan-Ting Wu, Song Ho Xuan
Advisor: Chung-Liang Chang

National Pingtung University of Science and
Technology, Department of Biomechanical

Engineering

Abstract

In this project, the prototype semi-controlled
mini-stacker is designed which can follow black
electrical tape. The stacker is equipped with

Arduino micro-controller board, ultrasonic



sensors, light sensors which to detect the
obstacles. The experiment results demonstrate a
good performance regarding the path following
of the stacker. It is proven to have educational
significance, and also is a technical pioneering

indicator.
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' : Abstract
Lo el

- The study first practical conception, material selection

| and design of models to make real progress, including

test cold chips temperature changes inside the case to
analysis of heating curves by temperature changes.
[ [ ] | |1 : Cooling system with external thermal insulation cotton

is also thematic focus, at overall production is completed,

— : — ! begin actual tests. At room temperature, makes boxes at
63 ° ¢ temperature reached in 1 hour.
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9.1 idsr— (BiFARAE)

constintbuttonPinA = 4;
constintbuttonPinB = 5;
constintbuttonPinC = 6;
constintledPinL=8;
constintledPinR=9;
intbuttonStateA = 0;
intbuttonStateB = 0;
intbuttonStateC = 0;

void setup() {
Serial.begin(9600);
pinMode(buttonPinA, INPUT);
pinMode(buttonPinB, INPUT);
pinMode(buttonPinC, INPUT);
pinMode(ledPinL, OUTPUT);
pinMode(ledPinR, OUTPUT);

}
void loop()

{
intbuttonStateA = digitalRead(buttonPinA);
intbuttonStateB = digitalRead(buttonPinB);
intbuttonStateC = digitalRead(buttonPinC);
if(buttonState A == HIGH){
Serial.printin("1");
Serial.printIn("8");
if(buttonStateC==HIGH){
Serial.printIn("1");
Serial.printIn("3");

}
if(buttonStateC==LOW){
Serial.printin("1");
Serial.printIn("'8");

}
if(buttonState A == HIGH){
digitalWrite(ledPinL, HIGH);
delay(350);
digitalWrite(ledPinL, LOW);
delay(350);

}

}
else if(buttonStateB == HIGH){

Serial.printin("2");

Serial.printIn("8");
if(buttonStateC==HIGH){
Serial.printIn("2");
Serial.printIn("3");

}
if(buttonStateC==LOW){
Serial.printIn("'2");
Serial.printIn("8");

}
if(buttonStateB == HIGH){
digitalWrite(ledPinR, HIGH);
delay(350);
digitalWrite(ledPinR, LOW);
delay(350);

}

}
else if(buttonStateC == HIGH){

Serial.printIn("3");
Serial.printIn("7");
if(buttonStateA==HIGH){
Serial.printIn("3");
Serial.printIn("1");

}
if(buttonStateA==LOW){
Serial.printIn("3");
Serial.printIn("7");

}
if(buttonStateB==HIGH){
Serial.printIn("3");
Serial.printIn("2");

}
if(buttonStateB==LOW){
Serial.printIn("3");
Serial.printIn("7");

}
delay(350);

}

else{
Serial.printIn("9");
delay(350);

}

}



9.2 "= (F|cAziv45) unsigned char charreceived = Serial.read();

constintledPinA=4;

constintledPinB=5: switch(charreceived){

constintledPinC=6; case 1"
void setup() { ledA = true;
Serial.begin(9600): Ied|.3 = ff.i|Se,
pinMode(ledPinA, OUTPUT); Serial.printin("1");
pinMode(ledPinB, OUTPUT); break;
pinMode(ledPinC, OUTPUT); case 2"
} ledA = false;
booleanledA; ledB = tr.ue; -
booleanledB; Serial.printin("2");
#define DELAY_A 350 break;
#define DELAY_B 350 case 7"

ledA = false;
voidshowLedA(){ ledB = false;
if(ledA == false){ break;

digitalWrite(ledPinA, LOW); case ‘8"

} digitalWrite(ledPinC, LOW);
else{ break;
unsigned long t = millis(); case 9"

ledA = false;

if(t / DELAY_A % 2 == 0)

digitalWrite(ledPinA, LOW); ledB = false;

digitalWrite(ledPinC, LOW);

else
digitalWrite(ledPinA, HIGH); Serial.printIn("9");
break;
}
} case ‘3"
digitalWrite(ledPinC, HIGH);
voidshowLedB(){ Serial.printin("3");
if(ledB == false){ break;
digitalWrite(ledPinB, LOW); default:
break;
}
else{ }

unsigned long t = millis();

if(t/ DELAY_B % 2 == 0) Serial flush();

digitalWrite(ledPinB, LOW); }

olse delay(10);

digitalWrite(ledPinB, HIGH); showl-edA();
) showLedB();

3 }

void loop() {

if(Serial.available()){



Implemented the bicycle helmet with safety indicator

lamp

Students: Jin-Lu Lian, Yu-Hsiang Chiu, Jing Lin
Advisor: Dr. Wei-Te Wu

Department of Biomechatronics Engineering

National Pingtung University of Science and Technology

Abstract

This topic is mainly used Arduino microprocessor and
sensing elements to drive two set of lights, one set
mounted on the bicycle stem to remind the driver, the
other set signal to the warning lights what behind helmet
via Bluetooth module, then achieve wireless security
warning lights. At first, we test about distance, angel,
obstacles for wireless transmission, then according the
features of bicycle break system to optional magnetic
reed switch to sense the action of braking and explore the
difference of the places where behind helmet and under
the seat about the visibility of warning light to the road

users.
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Automation rain shed with raindrop detection

Student : Hun-Wen Wang
Chien-Cheng Lin

Tung-Huan Tsai

Doctor : Wei-Te Wu

Department of Biomechatronics Engineering
National Pingtung University of Science and

Technology

Abstract

This study mainly through a combination of the
thin-film moisture sensing, Arduino Nano control board
and servo motor to determine the rain shed’s actuation
timing. The thin-film moisture sensing is mainly
composed by two electrodes side by side; this structure
can change its output voltage with the amount of contact
between the raindrops. However, we are going to use
acrylic as a substrate, because acrylic has lightweight,
low-cost and easy processing characteristics to
manufacture automation rain shed as the material of this
study. In addition to reduce the automation rain shed
electronic parts exposed by moisture or inconvenience
fault, thus we develop a protective measures to help us
repair them, let the automation rain shelter function
more smoothly, also it can prolong the life by regular
maintenance. Based on the above of described we can
design an automation rain shed with convenience, low

cost, fast start and delay recovery.

Keyword: thin-film moisture sensing , Arduino Nano

control board, servo motor, automation rain shelter.
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Intelligent Electric Water Boiler

Ting-Wei Chang
Lung-hui Peng
Hsi-ching Wang

Wei-Te Wu

Department of Biomechatronics Engineering
National Pingtung University of Science and Technology

Abstract

The study electric water boiler combined resistance
of pressure sensor, Arduino Uno control board and
storage tank to design a electric water boiler have
automatic water supplying and prevent air burning.

The resistance of pressure sensor’s principle is
measure water volume, When output value of pressure is
low, Arduino Uno will deal with the signal and transform,
then the storage tank give the water into water boiler,
finally hot water can reach the situation of use at any
time.

In addition to prevent the shortage of water storage
tank can’t supply their own case, leading to a lack of
capacity thermos air burning of the body occurred, so we
set a automatically power-off function to prevent air
burning reach to double safety.

Composite all instruments and methods should be
designed safely and convenient with intelligent
automatic supplying function and prevent air burning’s
water boiler.
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The Influence of different Sources and

Light on Plant Growth

ShengHuang Wang
LiTang Tu
Dr. Jr-Ming Miao

Today most of the land use for the
construction of skyscrapers, residential
and industry, arable land is less than
before. However, demand for food has been
rising. We hope through the hydroponic of
multilayer to improve arable land
shortage.

The experiment was originally
designed Aquaponics, it is combined with
the aquaculture and hydroponics.

We found Aquaponics is too many
experimental variables, so we added
chemical nutrition and another set of

light to understanding the reasons for

poor planting.

It was found that although the
chemical elements to support the growth
are abundant but giving sufficient
sources 1s uncertain for a positive effect
on plant growth. The source is too much to
damage for plant.

Plant sources of literature part on
factors is main to the light quantum,
light intensity and spectral. After the
test, we found that one light in the
spectrum is average, but light quantum and
light intensity are not average in more
measurement point , Another light are
contrary. In the two kinds of light, we
found the plant growth is not difference.
Therefore, we speculate that the three
conditions for plant growth does not
necessarily to content, we will conduct
more tests and deeply explore the effects
of light and a source of support for the

plants in the future.
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The measurement of fiber sensor with zinc oxide

film coated on fiber end face

Author : Chen DeCian,
Wu Siwel,
Huang JiaWei

Advisor : Yi-Cheng Hsu

Department of Biomechatronics Engineering,
National Pingtung University of Science and

Technology

The study demonstrates the mechanical
processing methods for polishing the end face
of plastic optical fiber in the angle of zero and
eight degrees employing fiber polishing system.
The zinc oxide film is pasted on the fiber end
face by spin-coating process. Two fiber end
faces are aligned with a specific distance as
sensing area. The effect of sensing slope, signal
stability, and sensing resolution on fiber sensor
with different angle of end face, distance
between two end face are also analyzed. The
best sensing resolution is 2.06 x 10 RIU
under the condition that angle of end face of
eight degrees, distance between two end face

of 1 mm, and zinc oxide film coated.



= N !ﬁ»ﬁ-

480 -
a
475 .
470 >
L)
g -
< 465 -
a L]
3 460- .
o 12100 A -0 1 mm-40pL
. Slope(uwRIL) 349410°
455 - en /R 099492
» STD(w) 4020
450 T T T T S-IRJR“'JI Ijlw‘m: b
1.33 1.34 1.35 1.36 1.37 1.38 1.39 1.40 1.41
Refractive Index (RIU)
435 4
430 4 5
425 "
E‘ 420- 7
=1 (]
T 415
4 L]
E 410
B 12AME [ E-0F-2 mmS0pL.
405 - o Slope(pwRIL) 496x10°
R 0.98708
400+ 5 STD(pw) 497107
305 S.RRIV) 331107
133 1.34 1.35 136 1.37 1.38 1.39 1.40 141
Refraction Index(RIU)
280 -
2751 2
a
270
a
-~
i 265 d
T .
E 260 .
o 03065 [ %043 movs0pL]
255 " Slope(uwRIL) 350a0°
R 0.99913
2500 " STD{w) 374x10°
S.RARIV) 350x10™

133 134 135 136 137 1.38 1.39 140 141

Refraction Index(RIU)

460 -
4554 .
! |
|
450 4
L)
3 ¥
S a5 .
1
$ " 12AME [REBH-8E-1 mmdopl
8 04 . Slope(uwRIU) 3.03x10°
R 0.98577
435 2
L] STD(uw) 6.97x10”
o S.R.(RIU) 7.60x10*
133 134 135 136 137 138 139 140 141
Refractive Index (RIU)
370 -
a
365
e
360 .
-~ [ ]
3’ 355
a
T .
0 350
H :
B 345 [C12Ai268 [tk i-8-2 movSoul]
Stope(pwRIL) 399x10°
340 4 s 0,99333‘
. STD(uw) 419107
3351 . . . S.Ja.mllnI IJ,.mml*
1.33 1.34 135 1.36 1.37 1.38 1.39 1.40 141
Refraction Index(RIU)
1954 .
]
190 .
3
3 185 /
b
7]
3 180- '
G - U3F06E  [REA-8E-3 mm-60yL
uwRIL) 345x10°
175+ [ 0.98302
a STD{pw) 41z
170 S.RARIU) 3.95x10°

133 1.34 1.35 1.36 1.37 1.38 1.39 1.40 141

Refraction Index(RIU)



/ ! "
630 >
;
~ 620 J
b 610 - .
3 ;
& 600- e 1205H | 8450/ 1mm-d0uL.
: shope(pwRIL) 6.1510°
s 097401
5904 = STD(m) 700
S.R.(RIV) 307107
T T T 7 T T y T b T y T L]
1.33 1.34 1.35 1.36 1.37 1.38 1.39 1.40 141
Refraction Index(RIU)
300
|
290+ .
280 - .
~~
3 ']
< 270- g
v
g ]
-] J
o 260 a 02H21H | #4062 mm-S0pL
Slope(uwRIU) 6.33x10°
250 - R 0.98706
. STD(pw) 6.19x10°
240, . . . S}R"Rm. Is.zsxml*
1.33 1.34 1.35 1.36 1.37 1.38 1.39 1.40 141
Refraction Index(RIU)
250 -
n
240 .
L ]
[ ]
o -
3 230
-+ [ S
b p
]
g 220 - ]
-]
a O3FO6E | ¥ ffi-0/ - Imm-60uL.
i RIU) 581x10°
i R 0.97846
. STD(uw) 5.59x10°
200, . . . S}R'm“:}. Is.nsxml*
1.33 1.34 1.35 1.36 1.37 1.38 1.39 1.40 141
Refraction Index(RIU)

710
a
700 §
[ |
~~ 690
3 "
a3
S
= 680 .
[}
g .
a 670 NWHE | -8 Tmmd0pL
" Slope(pwRIL), 6.82610°
6604 - R 0.9979
STD{pw) 431107
650, . . . S;R,{RIIJI Iz.m;xml
133 1.34 1.35 1.36 1.37 138 1.39 1.40 141
Refractive Index (RIU)
355 "
.
3504 .
o~ 345 .
2
2 340+ .
]
[ ]
3 335 :
2 = 02195 | 8 ffi-8/-2 mm-50uL
330+ ' Slope(uwRIU)  4.15¢10°
'y 0.98215
2 e
g pa L]
T+ 17 F 1 © 1 T T 1
1.33 1.34 1.35 1.36 1.37 1.38 1.39 1.40 1.41
Refraction Index(RIU)
290 4 .
[ 3
23']- n
L]
3 270- :
T
I ]
3 260- .
a BETH @8- moolal
= Slope(uwRIL) 59910
250+ A 'S 099716
STD{w) 518107
240 SRARIU) mnlu"

133 1.34 135 136 137 1.38 1.39 1.40 141
Refraction Index(RIU)



F oSy E R R R A 4

F4u . Bk EKEF 2B
I RS R
BA A
ER R
2 e S LR = Taire 1

FrigsdHpgRdgmsmy 189
P AAFFRREE 2 BTG T oR iR
B b %o 54 5 2 % SOLIDWORK
EfER gt FRED #i# k& 24784
WML PITHF T 247 L3702 kR
B3 REAKBEERY £ o

- H=
RRRIFRLFY © G2V JH Y blde:
SRy O ERR FRHFS DDNARL
TFA AR ER - RFREY ORE R
IS BLUEEZ UREY T EFERIE G R YT
kR PIE o
THAEE RS FFE LSRR

B2 DVD %89 g & & 5
F%’E]LLB—’?;';{L& 7,].;@/?4%

Fgzr 2w 2w iy § g

P e s

e t

41% LED & % &84 -
FhE S F ki F‘?iaﬁ%~%$%$
W] A SR B F SRR AR
AR PR BELE L4758 % o [5]

(- )LED ## 4 &
LEDF & * b3 fe -

;T;{xpaﬁﬁé,lc Aol S F S
22T RRE R o [1]

T R oS BHRE
ELED InGaN,” YAG PESEE e
£ EEEH ok (EEHY)
ENFHLED InGaN ./ RGB LIS yomas
SHEE
EtLED InGaN
HWEELED EEHEm 285
" = EH—e
s OooLED AllnGaP
. B3 LED
ELED InGaN »
#ELED AllnGaP }%3;?_&;;5
#13%LED AlGahs

Bl LLED jcg & it s ®1[2]

"W 2'LED # £ WI[6]



(F)RERPIBDTE
kB R R A% kAT A kR
e L TR R E o AR
E AT Lk £ it ol EOR R
FEoRFR ® 4k e
oo ¥ rLERAE B A
U R R R HAETE (4o
BE)&iFHiA REBGEET R
P R X IR
TR e - [3]

RIEF A

IR R RF %%ta“:@ e % R
B a kR BERT £
;‘%1@;;&%—1;}% ) R@“*K%%miﬁ
Bk Twmfds X - LR7 F
PFITA R R BE S GRS i 5
WE S 83 FEPE PRS-
gk R B o sk 1T L s s iiléi%]ﬁ
ot g plERr Tin TR
KR T ARG R E TR
C I RBEEF A HFG 7
HApEE 2 57 g’\'%ﬁ”i*’#ﬁ?
Moo KRR EEEG AR FR
Dl k= A R F A %’é_g_ﬁ&
LA o ¥ - g o Tk
BRIERE 2 FPARLNRERK
¥ gt o [4]

TR

g iR

() g 47 i A2 )
& 7 £.9]% SOLIDWORK # Ml #r
Wi R § A A {17 FRED
kB WA ke 2\ LED %
Bk R WO A AL B AW 3

lu

CEEr
LT
#il MW&HH

B 34t 17 A2 R

2 I 2 2R SO

g
A O S S SRR A U
SOLIDWORK 4 Bl Hi & & fios 32 3
*4cR 4

OPESES T

(=) Hohtsd

KAGEE P et MR PR D
3/4 R Rt ¢ BEAL T R
HoRMERS AL 25 4oR b



Bhb2dE T BREHB

o d RO~147 LB R 6 T AT S
ARfwiLzs

Bbem s o shimlichh A

1-1P
1.9416
1.9414
19412
Bl 5 kA g W 941 e
(2) % 57 1.9408
RET T O~ 2 Sk R 5 120 r:
kg 5 650 §iEdrs+F a5 1333 5 53 1583 1403
. - 1. ~ 1. ° 1R E B TS S &2 Integrated Power
1.353 ~ 1.383 ~ 1.403 B 9:1 B & E R 4754 F 22 Integrated P 4%
AL TG LR SR RE
Focusing 3#-254c 8] 6 #771 °
2.1p
5685
3
35855
a8
18845 ——2F
) 6:Focusing #75 2484
TR T-8 bl aER/REATES
1.333 5 6 » HTIo@ AR AT % ¢ meo s e e
B 10:2 B & A48 47 &+ & &2 Integrated Power 4%
4§
3-1r
5168
5167
5.166
5165
&4
5163 =P
5162
sleél
El&
5159
1.333 1.353 1383 1403

B 11:3 B & A48 47 5+ 5 &2 Integrated Power 4%
i)

B 8LBRAE -7 S% (2D @)



4P
6476
dars |
8en ‘-\\
65672
8671 \
67 N —t=4-F
6.56% Ty
S848
&887
[ T T T
1.333 1.353 1.383 1403
] 12:4 13 %% FE 8 37 54 5 & Integrated Power A%
)
5-IP
7542

764 N‘\

7838

7436 \
7.834 \

7632
7.8
74828

T T T
1333 1.353 1383 | 433

W 13:5 5 5
£

§4 47 8+ & 27 Integrated Power #%

é-IP

—t=&IP

1.333 I 1.353 I 1.383 I 1.403
W 14:6 B 5 5
£

§4 47 5+ & 27 Integrated Power #%

d B 9~14 7 RE PR R W 42 5 BodF e
— B % 1.333 375+ 5 0 i licy L e £

26
B 0B R PR RN A ,
Fle b BREEE
WS ARIL 2T g0t SRR R kg o

T E‘

=
S

TR Y E

I~B®

fl* ARSI RERZ % L EEKE S
FTh T RB Y BB F kAR RITR S
At e FRT L ARk R R
Integrated Power g H -kjE &R 7 A v 3 4o 3
4;;’?5?‘,‘ S ARR @A 218 Ak MAX g
B ERTR AT @R A RApRF o

AT k¥ ek R 3 4 Integrated Power
ko g enin s o B - B 3T

ﬁ,\% °

D R
B % 1.333 ehw P2t 5

Ao KP

F AR T E SRR SR P R
SRR R AN A ESES S B g
FlEE % F;gg;}zkﬁ;»;%‘g e itz éf‘%ﬁ?‘;é‘ji:‘ A
TS SRR N R F C RIS
e SRR Y 2 E e S
RN E S
1 5 | xraﬁgézm’? ¢ % $ it FRED k& #it
WS RE D R A AP een R

kI ATA A MRk B el i E
I L I-FE o

“T“més%@“u*



SRR SR

[1] COMPUND SEMICONDUCTOR TAIWAN
2014 % -H% 34T -

[2] #Ra > T k- mBaBP B*
FLH 5B 2009 # 39 435

[3]:k 5 BRI B fily - & 5 gk~ 8 o

& % T 4 Esharelnfo

[4] 245 E&2 TLAERE

2007 & 10 * 31 %
[514-3745 7 » LED % % = B 4 5

[6]42+ %% > LED A4 4 &



Wit 1 R &

21 1-6 e 425
B
$754 5
i 1.333 1.353 1.383 1.403
1 1.941511 1.941137 1.941267 1. 940785
2 3. 68592 3. 68591 3. 684779 3. 684008
3 5. 166778 5. 164996 5. 162725 5. 161891
4 6. 674673 6. 673493 6. 669762 6. 669112
5 7.640758 7.640449 7.636051 7.633499
8.878231 8.875806 8.869619 8.8675
%2 16 Bicw ek
Hkh | @Rk | Zkk | zkk | I kR | 2 kR
1.333 1.61790% | 1.53580% | 1.43521% | 1.39055% | 1.27345% | 1.23308%
1.353 1.61760% | 1.53579% | 1.43472% | 1.39031% | 1.27341% | 1.23275%
1.383 1.61770% | 1.53532% | 1.43409% | 1.38953% | 1.27267% | 1.23189%
1.403 1.61730% | 1.53500% | 1.43385% | 1.38939% | 1.27224% | 1.23159%




Wi 2
OB} 2 T 9% B )
%R

B 18 1.383 #7i+ B 19 1.403 3754 %

]

W22 1.383 784 B 23 1.403 3754 %



= kiR

B126 1.383 #7it Bl 27 1.403 475+ %

r kR

B30 1.383 7i+ B 31 1.403 3754 %



Ik

B34 1.383 #7i+% B35 1.403 3754 %

= KR

B138 1.383 #7it B39 1.403 3754 %



Research and analysis on reflective glass tube sensor

SHI-YUAN LIU
CHENG-WEI YE

Advisor : Yi-Cheng Hsu

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

Abstract

This research mainly focuses on the glass tube as a
refractive index sensor. The goal is to investigate the
relationship among positions of the light source,
refractive index of the detected specimen, and the
reflective power for detecting. The package software
Solidworks is used to construct the model of glass tube
then use commercial optical software FRED to analyze
the reflective power for different specimens. By
simulating and analyzing the results of the reflection
rate and the distribution in different reflection rate to
provide the guideline for the application of glass tube
in sensing technology.
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The development of Object Tracking for Badminton

Training

Xingmeng Wang, Juchun Yeh

Advisor: Dr.Wen-Tzong Lee
Department of Biomechatronics Engineering
National Pintung University of Science and

Technology

Abstract

In this work, object tracking method was used to
develop a vision analysis system for badminton
training. The vision system could help the coach
to monitor and analyze the athletes’ motion

positions. In this vision system, CamShift was
selected to be the object tracking algorithm, and
a specified color was choose as program tracking
target. The program will identify this color’s
histogram to tracking the athlete’s motion. The

object tracking system is developed in Visual

Studio 2010, and using the OpenCV vision library.
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Abstract

The purpose of the experiment is the topic to be
modified into a freezer container for a variety of
plant cultivation systems grow sprouts, bean sprouts
and explore in different media (eg: growth media,
environmental media) the growth of discussion.

In sprouts growth process, it doesn’ t need any
light, so it fits to plant in freezing containers.
Freezing containers can control and contain the right
temperature, and doesn’ t have disease and bacteria.
In our experiment, we set the fog-made machine in the
freezing containers, let the machine spray water in
sprouts growth process to hold the humidity.

In the following different media, the growth is
alsodifferent, the experiment is study various media,
for the growth of sprouts in freezing containers made
to explore and to achieve only put sprouts into
containers, the sprouts factory , which can grow up
the sprouts in the freezing containers.
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