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Abstract

The arugula (Eruca sativa) is a plant of the
cruciferous genus Amaranthaceae. The whole plant has a
strong sesame aroma. The seeds contain a fatty oil, and
the oil contains palmitic acid and so on. The oil content
is high and can be used to Press oil. The purpose of this
research was to adopt hydroponic farming methods
cultivation practices and to explore the differences in
carbon dioxide concentration on plant growth and
quality. The experiment was divided into two groups.
The concentration of carbon dioxide in the experimental
group was 1500+500ppm, and that of the control group
was 450+50ppm. The temperature, humidity, and light
amount of the two groups were the same. The growth
quality was compared after 30 days of cultivation. The
experiment was repeated four times. To explore the
effect of carbon dioxide concentration on arugula.
Keywords: hydroponic cultivation, arugula, carbon
dioxide
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Abstract

Photographic lenses are widely used in our lives in
today’ s world. They can do long-time image collection
without consuming manpower, and can monitor the

characteristics of surveillance images anytime and

anywhere. The feasibility of the addition of photo
lenses and the stability of the photographic system
at the port, the weather changes during the beach
operations and other external influences have
affected the camera. First of all, the video recorded
with a camera lens equipped with a wiper and a
non-mounted windshield wiper will be shot separately
at different times of the day. These shots will be
shots of panoramic photography and test swatches
Image ambiguity analysis will be performed in MATLAB
and the data obtained will be obtained. Whether the
images are blurred or not, the ambiguities of the
impact of weather changes on the camera are different
during different periods of the day, and the
ambiguities of the effects of the weather changes are
also not the same. Then, the ambiguity analysis of
each period accumulated from the long day is
integrated, and the data is analyzed. The curve
discriminates the situation where the wiper improves
blurring. Compared with the original image, the wiper
will have a higher ambiguity than the wiperless wiper.
Compared with the screenshot, the wiper is clearer
than the wiperless wiper; and the quality of the wiper
without the wiper lens is discussed. As time increases
and changes, it turns out that there are differences

between the two shots
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Abstract

11

In Taiwan, the large amount of agricultural
waste induced has a huge impact for our
environment each year. In this study, coffee slag
and rice husk biochar were added to the liquid
cultivation medium of the yeast and excavated
the growth conditions. And use yeast to ferment
coffee beans to improve the flavor of coffee.

With a certain period of time, Saccharomyces
cerevisiae (SC) was cultured in Yeast-miner
broth, and results of colony-forming unit (CFU)
showed an adaptation period of 0 to 6 hours, a
continuous growth period of 6 to 12 hours, and a
death period after 12 hours. We found the best
growth period of SC is within 12 hours.The 4%
coffee slag added showed increasing CFU
significantly both in 24 and 32°C but the CFU
and absorbance (Abs) of 4% coffee slag had the
best performance under the cultivation
conditions of 32°C. Therefore, the above results
show that the use of agricultural waste to
cultivate Saccharomyces cerevisiae can reduce
the cost and see increased colony-forming
unit.After roasted Ethiopian Sidamo coffee
beans for special fermentation by the cultivated
Saccharomyeces cerevisiae, we feel a faint
caramel taste, it enters the throat, returns to
sweet, and the rhyme emits light fruit afterwards.
Keywords: Saccharomyces cerevisiae, biochar,

coffee beans, coffee grounds.
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Abstract

With the demand and improvement of human
quality of life, people are paying more and more
attention to health. However, food safety problems have
become commonplace in recent years. Most food

supplements are used as the majority of food

supplements, so that everyone must pay attention to food
safety. Consumers are not Paying attention to the level of
the price, it pays more attention to the contents and
additives in the food.

This study rapid microfluidic mixing-chip system
for sorbic acid detection in foods. The Lab-on-a-chip
(LOC) and point-of-care (POC) concepts were combined
into food detection to develop a simple operation, low
sample addition, low cost, and rapid-analysis for
detection device and diagnostic system, combined with a
microfluidic mixing-chip, can perform the functions of
mixing, heating, cooling, and detection on the system
device. This method can be effectively used for detection
of sorbic acid.

The experimental results show that using the
proposed rapid microfluidic mixing-chip system device
to detect 100 ppm to 500 ppm of sorbic acid at a
wavelength of 530 nm has an excellent linearity R2 of up
to 0.998, that this method was confirmed highly feasible

and accurate.
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Apply image Measurement Technology
Metallic etching Slit of Detection Systems

Students :FAN, WEN-Chuan,
Huang, Kuan-Cheng
Liao, Chien-Ming

Advisor: Wen-Tzong Lee Associate Professor
Department of Biomechatronics Engineering
National Pingtung University of Science and

Technology

Abstract
The Light On Test is performed after the LCD
and the backlight module are assembled, Most
detection methods are still rely on manual
detection to proceed at the present.  But, the
greatest disadvantage of manual detection is
testing results which easy influenced by
inspector subjective opinions, in other words, the
manual detection judgements are not objective.
In order to make the results objective, so we
write program with LabVIEW 2016 and using
Vision Assistant 2013 to make image processing
with these help we can get the instant
information from front panel, let us regulate the
improvement, deployment and detection.
Through the screen system

get image ,and then doing image processing.
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Abstract

This special study aims to observe the difference
in growth responses during the cultivation of
hydroponic gherkins at night with LED
micro-filling light. The ratio of fill light is blue
light (32%): green light (16%): red Light (52%),
cultivation environment conditions are day and
night temperatures of 27+3°C and 21+1°C in
summer, 24+3°C and 19+2°C in winter and night,
and humidity between 70+8% Between the
nutrient solution oxygen content 9 = 1mg/L. The
results of the study showed that there was a
significant difference in the number of flowering
of the cucumbers at night, and there was no
significant difference between the others.
Keywords: Plant Workshop, Gherkins, Light

Emitting Diodes, Hydroponic cultivation.
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Summary

In this research, the microfluidic system was
used to integrate the traditional AHMT
spectrophotometry method into the
microfluidic chip. The chips are PMMA and they
were processed by CO2 laser machine.
Regarding the detection part, we used the micro
spectrometer to replace the traditional large
spectrophotometer. However, our research
found out the following advantages that are
better than the traditional one. First, it can
minimize the detection machine. Second, it can
accelerate the detection. Moreover, our
research not only can simplify the detection
procedures but also can reduce the number of
the samples that were used to testing. Finally,
the microspectrometer was used to detect the
chips, to improve the effective of the chips, and
to find out the best way of manufacturing the

chips.

Key words: formaldehyde, microfluidic chips,

PMMA, CO2 laser machine, microspectrometer
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Application of linear scanning in
three-dimensional measurement of plant
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National Pingtung University of Science and
Technology

Abstract

The application of linear scanning in the
three-dimensional measurement of plants, its structure
can be divided into image analysis system and control
system two parts. The image analysis system uses the

10

laser projection single stripe light on the object surface,
then camera take the images, and the control system
uses the personal computer as the main control system,
through the Arduino and the motor driver, controls the
stepper motor to control the slide to take the images of
the plant.

The program utilizes the LabVIEW 20186, Vision
Assistant 2016 to compose and process the image,
obtain the real-time information at the human-machine
interface, facilitates the improvement and the
configuration. Images processing is carried out through
photographing system, and information is obtained by
phase shift method.
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#in <SoftwareSerial .h>
SoftwareSerial mySerial({4, 5); // Arduino RX:4, Ti:5
"kil36479"

¢ PASS "kil36479
"184.106.153.149" [/ ThingSpeak [P Address: 134.106.153.149
i GET e BRIE
update7key=[THINGSPEAK_KEY]&fieldl=[data 1]&filedl=[da
String GET = "GET fupdate?k NGHEOONDYRHRTO"

nt AUTpin = O;//

i CoM;
int DOUTpin = 8;/

i

AOUT S| B Aa rdu i noff RS | B0
ADOUT 5| B3E A rdu i nof 85 BiDS

“lude <DHT.h> //SREVDHTI ] st
.fine DHTPIN 2 //DHT 524860

[ DHT sensor
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Carbon monoxide sensing and application
Students: Yu-Chen Wang -~ Jai-You Lin ~
Shuo-Ting Kao

Advisor: Dr. Wei-Te Wu

Department of Biomechatronics Engineering

National Pingtung University of Science and Technology

Abstract

The research purpose of this special subject is to design to
reduce people have regrets due to carbon monoxide
poisoning. Use temperature and humidity
module(DHT-11) and semiconductor sensor for Carbon
Monoxide (MQ-7) and through Internet of Things
combined with mobile application (application,
hereinafter referred to as App) judging Carbon Monoxide
concentration and temperature and humidity whether
exceed the standard or not. Through value judge whether
in dangerous environment, if beyond normal
environmental values, mobile application will issue a

warning message .
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7.1 Arduino % ;¢

#include <SoftwareSerial.h>
SoftwareSerial mySerial(4, 5);
#define IP "184.106.153.149"

String GET = "GET /update?key=UCUQH600NDYRHW7Q";

const int AOUTpin =0;

const int DOUTpin = 8;
#include <DHT.h> //3§ B~ DHT11 & 5% &
#define DHTPIN 2 //IDHT % 2 4&%r
#define DHTTYPE DHT11
DHT dht(DHTPIN, DHTTYPE);
int value;

void setup(){
Serial.begin(115200);

while (1Serial) {;}
pinMode(DOUTpin,INPUT);
dht.begin(); /7 4>}

void loop(){

if (Serial.available())
mySerial.write(Serial.read());
delay(500);

value = analogRead(AOUTpin);
Serial.print("CO i:");
Serial.printin (value);

float H = dht.readHumidity();
float T = dht.read Temperature();
Serial.print(";& & : ");
Serial.print(H);
Serial.print("%\t");
Serial.print(":F & (#&<):");
Serial.print(T);

Serial.print("  fC);

delay(10000);

SentOnCloud( String(value),String(T),String(H) );

}
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initialize global (- to (D initialize global ([T 1) to
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initialize global [T Y to [ ()

P arduinoStatusChannelReadKey | JMBIL 77 URSSFACZWSONOS g

Jto

inftiaze globl | J o Tapl ingspeak comiupdaterapl_key= o

initialize global

Lr.all (KD Get

when ([ELECEIER -Timer
do call
E=4 Tvalue - B Text - JRGIEN Y global Tvalue - |
B hvaiue ~ I Toxt - JUONG . olobal Hyalue -
B Text - RCREN: 1 global Covalue - |

when [T7ZEB .GotText
url | responseCode | responseType | responseContent
do | (q) initialize local (L) to | call {TZENEM -JsonTextDecode
jsonText | get
in | set to | lookup in pairs key i
pairs | get [ERIED
notFound @ "
L8 global Tvalue « E5) " look up in pairs key
pairs
notFound
-8 global Hvalue + RG3 ] look up in pairs key -
pairs
notFound

e oot WU ORI vros oo, hgspenk comiupd

call f{EEIER PosiText

text

call [IFTEIER PosiText

text | a] join

call P
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Using Dual Lens to Simulate Human Visual
System

Studying height disparity maps

students: Jun-Ze Zhan
Yi-Xuan Lin

Jia-hao Zhang

Department of Biomechatronics



Engineering of the National Pingtung

University of Science and Technology

Advisor : Dr.Wiston Lee

English summary

Our laboratory is based on Automatic
Optical Inspection,

And this time we are discussing the
subject of human eye vision with stereo
disparity in the left and right eye,
before using the disparity map made by the
left eye and right eye to judge the height,
we must comprehend the resolution of lens
characteristic of CMOS, and the resolution
of observations.

And put each picture into the program to
do caculations,

the resulting grayscale disparity to

observe the height of the observations.
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Comparison of Image Blur Captured by with and without

Wiper.

Student Name :
MA, JTA-JING

Instructor :

JIANG, KAI-EN & LAI, JIAN-HONG &

Dr. HSIEH, CHING-LU

Department of Biomechatronics Engineering
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Abstract

Photographic lenses are widely used in our lives in
today’ s world. They can do long-time image collection
without consuming manpower, and can monitor the

characteristics of surveillance images anytime and

anywhere. The feasibility of the addition of photo
lenses and the stability of the photographic system
at the port, the weather changes during the beach
operations and other external influences have
affected the camera. First of all, the video recorded
with a camera lens equipped with a wiper and a
non-mounted windshield wiper will be shot separately
at different times of the day. These shots will be
shots of panoramic photography and test swatches
Image ambiguity analysis will be performed in MATLAB
and the data obtained will be obtained. Whether the
images are blurred or not, the ambiguities of the
impact of weather changes on the camera are different
during different periods of the day, and the
ambiguities of the effects of the weather changes are
also not the same. Then, the ambiguity analysis of
each period accumulated from the long day is
integrated, and the data is analyzed. The curve
discriminates the situation where the wiper improves
blurring. Compared with the original image, the wiper
will have a higher ambiguity than the wiperless wiper.
Compared with the screenshot, the wiper is clearer
than the wiperless wiper; and the quality of the wiper
without the wiper lens is discussed. As time increases
and changes, it turns out that there are differences

between the two shots
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i & 423\ #§ -button

<Button

app:

app:

/=

android:id="@+id/button"

android: layout_width="wrap_content"
android: layout_height="wrap_content"
android:layout_marginBot tom="8dp"
android: layout_marginEnd="8dp"
android: layout_marginStart="8dp"
android:text="@string/start"

layout_constraintBottom_toTopOf="@+id/button3"
layout_constraintEnd_toStartOf="@+id/textView"

app:layout_constraintHorizontal_bias="0.16"
app:layout_constraintStart_toStartOf="parent"

B ~ button

i & #2375 75 -ScrollView& TextView

<ScrollView
android:id="@+id/mScrollView"
android: layout_width="368dp"
android: layout_height="120dp"
android: layout_marginEnd="8dp"
android: layout_marginStart="8dp"
android:layout_marginTop="88dp"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintHorizontal_bias="0.0"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent">

<TextView
android:id="@+id/textView2"
android:layout_width="match_parent”
android:layout_height="wrap_content"
android: text="#J#A{kL. ... .. "
android: textColor="@color/colorAccent"/>
</ScrollView>

Bl 1 ScrollView&TextView
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3.1.3 pl% 20 = 2. #cdp

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

% - 23 BFAE  dcdy

1091.83
1092.31
1094.65
1089.55
1095.74
1089.12
1088.32
1090.75
1089.39
1095.16
1091.86
1092.88
1091.41
1094.62
1087.42
1093.46
1089.55
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1092.54
1092.44
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1150.62
1150.22
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1180.32
1181.61
1180.44
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1180.59
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1179.66
1181.49
1180.52
1181.98
1180.76
1182.16
1181.63
1179.89
1180.39
1179.26
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1182.73
1180.64

23 & 1091.694Hz
24 Fx 1121.749Hz
25 & 1151.4865Hz
26 &= 1180.978Hz

SR o )T SR SVE P

=l
Zo2 BREO 5 ¥ AR
Y{H
1200
1180 9
~N -
T 1160 0
<~ 1140 -
i JE
s 1120 .“xl
1100
1080 .
22 23 24 25 26 27
75 B (Ib)
ERSREEYLE  PE BAELIEY L 30HZ

Flp-H PEE 7 20 B3 30 AF ﬁ%»ﬁf@fgsx,gg s B
FEMSER P GRS E

private void pound (double Fre){
double MPound=((Fre-1000)/30)+20;
if((int)MPound>=20 && (int)MPound<=30)
printLog( "BARER & " + (float)MPound);
if((int)MPound>30 |l (int)MPound<20)
printLog( "$EFRFHIEEIR");
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public class MainActivity extends Applompatdctivity implements
View.OnClickListener {

public static final Siring 74G = “myapplication” ;

private boolean isRecording = false:
private boolean bool;
private Button sta
private Button st
private Button playAudio,

private ScrollView mScrollView,
private TextView tv_audio_succeess;

private File file:

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R. layout . activity main);

initView();
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But tor 4 #
private void initView() {
mScrollView = findViewById(R.id.mScrol/lView);

tv_audio_succeess = findViewById(R.id. textView?);

new CountDownTimer (2000, 1000){

@verride

printLog( "BRIh" )« public void onFinish() {

startAudio = findViewByld(R.id. button); isRecording = false;
startAudio.setOnClickListener(this); ButtonEnabled(true, false, true);
stopAudio = findViewById(R.id. button2); 1

stopAudio.setOnClickListener(this):

playAudio = findViewById(R.1d. button3); @verride

playAudio.setOnClickListener(this);

Button deleteAudio = findViewById(R.id. buttond);
deleteAudio.setOnClickListener(this);

translate = findViewByld(R.id. button5);
translate .setOnClickListener(this);

public void onTick(long millisUntilFinished) {
}
}ostart();

ButtonEnabled( true, false, false): new CountDownTimer(1000,1000){
)
@verride
public void onFinish() {
L
BETE ButtonEnabled(false, true, false):

B AR A
(@Override 9 .
s ] @verride

ublic void onClick{View v) {

b switch (v.getld()) { public void onTick(long millisUntilFinished) {
" FZ AR PEAE o o o AT #E )
case R.id.button: . )
Thread thread = new Thread(new Runnable() { J.start();
@Override

public void run() | T 2 g op 3
Log.e(TAG, "start"); éfl ™~ FE r): L&lfi‘ﬁ‘
StartRecord();

H FEEEScTof Wiew2 X FTAGFET )~ LUE, TifEaar e
b private void printLog(final String resultString) {
Ihll'ead.stan(]; tv_audio_succeess.post(new Runnable() {
printLog(" K & 88" ); @verride
ButtonEnabled(false, true, false); public void run() {
break;

tv_audio_succeess.append(resultString + "\n");
mScrol 1View. ful I1Scrol 1{Scrol 1View. FACLS_DOWN) ;

case R.id.buttonZ: )
isRecording = false:
ButtonEnabled(true, false, true); i A Bt oy et
f::;t:i;azﬁﬁﬁ} private void ButtonEnabled(boolean b, boolean bl,
break; startAudio.setEnabled(b);

stopAudio.setEnabled(bl):

playAudio.setEnabled(b2):

.boolean b2) {

case R.id.bu:}m}: . ) i
playRecord();
ButtonEnabled(true, false, false):

printLog( "RERERTE"): 5"‘5 - 9}‘&;{ T
break;
AT e A
7 2 BRSO - BRI ERequiresApi(api = Build.VERSION_CODES. CURCAKE)
case R.id.butrond: public void StartRecord() {
deleFile():
break: Log. /{ TAG, "BA¥ERTE"):

1

int 16000;
//ﬁ?ﬂ”ﬁ;é;ﬁﬁ?zaﬁ int channclConfiguration = AudioFormat. CHANNEL CONFIGURATION MOND;
K Y int audinncuding = .l\udinormal M}ﬁﬂfﬁﬁ[?’:
case R.1id.buttons:

lepath = getFilesDir();

try {

if (file.exists()) { fite

} catch (ICException e) {

frequenCyAnaIyse( ) ; } e.printStackTrace();

& il GErrer (. pom)
File.creareTempFsfe( " recording”,

".pem”, filepath):



P re ooy b g = bt o Ll e = At
SATEScrotiViewtyTexrView P B85 .-31'_?:':?--""5:"_."!,‘ 5

Log. /( TAG, "EpEziE"y; D“w.ue V(?ld de!eFlle() {
if (file.exists()) if (file.exists()) {

bool = file.delflt'e()-. bool = file.delete();
Log. /( TAG, "MERSCEE" + bool): printLog("I{*ﬂ’&UFﬁ%ﬁEUj”);

try |

boolean booll = file.createNewFile(); }
Log. /( TAG, "@IESZHE" + booll); }

)

/AR R TR e

catch (ICException e) ( 2 S\ 7
Log. /(T4G, "FHEAIEE"); P ER A

throw new IllegalStateException( "RGEAIH" +
file.toString()); public class Complex {
! public double real, imag;
public Complex(double real ,double im){
B3 AR5t this.real = real:
this.imag = im;

ey | }
TR i T Efile i K
DataCutputStream dos = new DataOutp new BufferedOutp -
new FileOutputStreami file))); publ 1c COITID] EX( ) {
int bufferSize = AudioRecord i fs, channel i this(0,0);
audioEncoding);
MFdudioRecord S 4 » EFREH }
AudioRecord audioR 1= new AudioR tiMediaR eeorder Audi MIC
s, ch Canfi : dioEncoding, bufferSize): .
5 ufferSize) public Complex(Complex c¢){
125 8 ebuffer Bshort Bt s 45 8 - i i AR 4 2 FEASile 48 this(c.real,c.imag);
short[] buffer = new short[bufTerSize]; }

audioRecord startRecording();
Log.i(TAG, " I 4 &k & "');

@verride
public String toString() {
return "("+this.real+"+"+this.imag +"i)":

isRecording = true; ]_ -
whi IF ('5Re_c_°rd1ng) { . public final Complex add(Complex ¢
int bufferReadResult = audioRecord. read(buffer, 0, return new Complex( this.real+c.real this.imag +c.imag):
bufferSize); !
for (int i = 0; i < bufferReadResult; i++) { public final Complex minus(Complex ¢
dos.wri leShorl(buffer[ i ]). return new Complex{this.real-c.real, this.imag -c.imag):
) 1

WA v 7 A public final double getMod( )|
audioRecord. release(): return Math. sgreithis. real * this.real+this.imag * this.imag);

} catch (Throwable t) { )
Log.e( TAG, "#:EHRB"); 2
1 public final Complex multiply(Complex ¢){
1 return new Complex(
this.real®c_real - this.imag *c.imag,
this.real®c.imag + this.imag *c.real);
1

Htetied

public void playRecord(} |

N

VoA -
L AR
if {file == pull) [
return;
|
int musiclength = (int) {file.length() 7 2);
short[] music = new short[musiclength];
try [
InpatStream is = new FilelnpuiStream{file);
BufferedInputStream bis = new BufferedInpuiStream(is);
DatalnputStream dis = new DatalnputStreamibiz);
inti=0;
while (dis.available() = 0) [
music[i) = dis.readShort():
i+
1
dis.close();
AudioTrack audioTrack = pew AudioTrack{AudioManager . STREMLARSIC, 16000,
Auid 1 o - CFUANEL_ (1Y TON_ D,
AudioFornat . EMCORING AL J6BIT, musiclengih * 2,
AudioTrack. AVE STREAN ;
audioTrack.play():
audioTrack.write{music, 0, musiclength);
audioTrack.stopl )5
| catch (Throwable t) [
Log.of TAG, “HRECEN);
1

.Mnﬁ; > {*



public class FFT
public static final int FFT N = 8192;
public static final int SAMPLE RATE = 16000,

public static Complex[] getFFT(Complex[] data)l
int N = data.length;
if(N==1)(
return new Complex[ J{data[0]):

1
F(NE2 1=
throw new RuntimeException{™N is not a power of 2");

Complex[] even = new Complex[N/2];
Complex[] odd = new Complex[N/2];
foriint k = 0:kaN/2ikt+ )]

evenlk] = data[2*k];

odd[k] = data[2%k+1];
1
Complex[] g= getFFileven);
Complex[] r = gerfFilodd);

Complex[] ¥ = new Complex[N];
for (int k = 0:keN/2: k)
double kth = -2*k*Math. PN,
Complex wk = nmew Complex{Math.cos(kth), Math.sim(kth)):
yik] = qlk].add(wk.mul tiply(r[k]i);:
yik4N/2] = glk]).minus(wk . multiplyCe[k])):
!

return y;
'

public static double GetFrequency{short[] dataj{
Log., f( "FFT" , “GetFrequency™ ).
ifidata. length<FFT_M|
throw new RuntimeException{ "Data length lower than ™ +FFLA):
|
Complex[] f = new Complex[ FFT_M:
for{int 1=0;i<FFT_N i+ )|
f[i] = new Complex(data[i].0): FFTN

[ = getFFRLEY:
105

double[] s = new double[FFT_AI2];

for{int 1=0;i<FFT N2 1++)|
s[i] = fli).getMod();

int fmax=0;
for{int i=l;i<fFT M 21i++)(
ifis[il=s[fmax])
fmax=i;
|
double fre = fmax*(double)SANPLE RATE | FFT N,

Log. f¢"FFT" ,"fre:"+fre);
return fre;

'
5 2 e

private void freguencyAnalyse() |
if (file = null) {
return;
)
int bufferLength = (int) (file.length() / 2);
short[] buffer = new short[bufferLength];
try |
DatalnputStream inputStream = new DatalnputStream
(new FilelnputStream(file)):
for(int i = O;i<buffer.length;i++){
buffer[i] = inputStream. readShort():
}
short[] data = new short[buffer. lengthl;
System.arraycopy({buffer, 0 ,
data, 0, buffer.length):
Double Mfs = FFT.GetFrequency(data):
printLog( “HMHUSHHES  "Mfs);
pound(Mfs);

Badminton racket protection adjustment
application

Students:Yu-Fu Shen, Bo-Chin Huang

Advisor: Dr. Wei-Te Wu

Department of Biomechatronics Engineering

National Pingtung University of Science and Technology

Abstract

The research purpose of this special subject is to
design an application that can detect rackets
instantly without breaking the racket line or
measuring tools. The first, Android Studio is used
to design the application. The application contains
MediaRecorder as recording program. Then use the
Fourier transform to convert the frequency to the
corresponding racket pounds. The source of the
frequency is a different number of pounds of

rackets.
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Development a Measuring Program for
Backfat Thickness and Loin Eyes Area in

Ultrasonic Image of Pig

Student :
Lin,Yu-Quan
Tsai, Tsung-Fu
Lin,Roun-Qing

Lin,Yu-Chi

Advisor :

Ching-Lu Hsieh

National Pingtung University of Science and
Technology

Department of Biomechanical Engineering

Abstract
In Taiwan, pig industry has made a large percent
in total output of agriculture. Businessman
change variety improvement in order to seek
maximization of profits. Generally an imported
ultrasonic instrument is applied, which doesn’t
contain domestic information in model
calibration. Therefore, we conduct this project to
make a system aiming at Taiwan pig. This
project collaborated with Chinese culture
university (CCU). They provided pig sample and
we developed a program by using Visual Studio
C# and Microsoft Access. Result shows the basic
version that can measures and saves file in
database. The accuracy for backfat thickness
accuracy was about 99 percent, and loin eye area

was about 75 percent.

Keywords: Pig, Ultrasonic, Database, Backfat

thickness, loin eye area
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Abstract

This topic proposes LAMP mobile phone
analysis and detection, which is used to solve the
problem that the detection must first take a
sample and then bring it back to the laboratory
for analysis. Using the Arduino UNO as a
temperature control part, PID is used to control
the power of the heating rod to facilitate the
heating device to achieve the effect of nucleic
acid replication. This topic focuses on the

detection part. It uses the detection APP

developed by the mobile phone as the core, uses
the mobile phone camera function, and then uses
the self-developed APP to process the image,
calculates the RGB value and the grayscale
value of the figure, and provides users with the
Instantaneous nucleic acid detection on the
mobile phone.

Keyword : LAMP ~ Arduino UNO -~ APP


https://developer.android.com/studio/releases/index.html
http://oar.npust.edu.tw/biblio/author/463

B G A BRI

Fat

g

DA g
F AL jo

SN R C T
4T 1A%

&

mfm%i GbrA e BB it SEFLPEEL B B
EHAREE o SRFRFL AT R R
¥ QP BB AR R SRR
3O RREF AL AIREY R RBRFYL
% L vh 5 kARG a4 > AL 4ER * Arduino
H & VAR o 24 Pixy # g~ kR Rk
A BEFFLRIERE GO RERAAF 2
R AR AL A BB G A 8
AFRE TR
M4EF @ Arduino ~ Pixy ~ 5 E3- ~ p $o34] ~ kB
ERF-KRIARE

-~ 3l

LIS R EY AT AaF LR FEA A
2RO TR EFEIPEIIEEEE CREAR P i
s BEFAERES S I BREECF L FE
TP o g T4 £ R FlE > B4R ST
RE L ERLFENT FK (1) AR DGR R
SR AL ISR B B s F 2§ 25%~30
Gpr A L ER 0§ A B 0.03%i s IR 2
SGarck > a SRS EE BEL M 03 G 0 kAR
THARM S ReniE > A F R PSR FLEREE
WA RS ERYPFARBESEINE 45
EAXRTESOR Y FE S ARAEHBIIAS
L R

Bﬁvpﬁ%‘% ," },/LAV\‘;*%/?IJFP‘“E)\\FF%CIF‘IF -F)\‘ Bi"’
FHR SR R - B R RS
GE AERGIPp (2]

poderh 7% % L@ ¥ Arduino( 10 )% ¥4 & =% fie & Pixy

E8]%@$%$*
e i
IR EHRR
BHE T Ao

EARNE 5 RIS 4 ERE > DE

BEONALED S FRA F
BROWE A EHNF S 0 B
¥ (3

z R4

e

A f’""ﬁ%,f .."-fufﬁ ~ -8

B
Lo (e it
A A

-“ﬁ Foex B

gk
Ligteekg <
2 R A R
348 B AT A2
- "Eg;z}]\ ?_}_{i—slz{

AR HRSET T RREFRET > A R
FERE ok dient 2N R T e L e bR
gk LHEIERBERFARELN SR

1 TR g A o

21 ki B A
REeHIA & 50 AR R A B R BRRE T

léflfh??% T (13)-

e N A GF B OFE
211 FHd b oy

beo@l- “rmf 2 B 4 5 ATEX ¢ XGH505H # A
SIGFRED P OHV Hanjin 3l & - 408 b3 %
SLT-1500 % £ 1500 =< -k 45 » £ % ¥ 3 X fp & &

ke o VULIREAE e BagEe (6]



HEEE 12V, GND
NO. [}

DATA. 2
SE— Y +—0 00— HAEE. —
V. ‘ COM.
Arduino. Relay. |
NC.
bo—a'o—8 o &% °
Il S : 4 FRNV.¢—
-
[ ]
+——— & & 9 e & @
Bl- XGH505H % s 31 &g & PixyMon- | | AEMAE. | AEMAE.
- B AIIEFHEED = 5% kT Em
BARGFHBIED oo A OHV ¥ 4a3% 4 31 &
* 2050mm 6 %1 F4/R2 222 p ﬁ”ﬁ B2 kR ks
N 1175-1975mm | /& ¥ B & 900mm-1700mm YRl kA ERR RS ER-RET A BRER S H
% 140mm 2 #:370 2 7 - B RTIEE V- BadEw ok kYRR
WK - R4
22 pdorE ok
fﬁd IQ% m%kupr-q\‘},é)/Plgg;?,ﬁ—;év,:‘iﬂ:b'iﬁ'%;\:’;K: J < < < |
FI8E2f F 05 B g E & AP on .J ﬁ
AL . PR TR /”1\
l ~ kR \
i \¥4 /’ \
| wkmiee (3 KER L —> SOy + | %ﬁﬁu

/ /

\ Y / \ __//f

Ble v 5 svkd B

Arduino xy

‘iﬁ!’éﬂﬁiam% ‘ |:‘==?.§Siaﬂ¥ |

H
Eil
P

|
! 23 Rpl kAR

- ng%ﬁ*%JL\‘!ﬂ-fi‘ﬂ @J}&fr%]—}!}\

pI wal 'H B RRE ﬂi JR 4 ff’% * d R R B

R ELY @ % Arduinos s @ d e e R E

KR BRI R K P R R RS R B

i
&

Bl- A%

221 f Forf 2 T KR
4oBl = #7m 1% Arduino i 43 85 i gL ER Pixy R e

BOAIRER o fo- MRS TR LA SRR Y

- 3f 22V chi 4 7 Arduino B A * 5 1 7R BV

HEFT Rk EERY 115V 08 B -



2.3.1 Arduino #=41] % st

Arduino 8 - fEFE it end BIR BB F HAF 0 3
e SRR AR RGE

Bt b ekt B K{;;",
CALES L A R L nc R I B e
A RE BEMAIEE G O R L o a1}
RELZFE T HET
RPN Java~-CHET EFHE T DB FRE
HIiBFP RA LA AuEAW - HWEH LR
CEYPFHERMPE FFEIFITWAAME

F s FoREEE ¢ Arduino 4p B T B K R R
w oo

HHEEF*»DI/O0Ahe > T8

2.3.2 Pixymon 2 sk st

Pixy - H AL BR B v RdiET
Arduino £+ - Tt PH L d » T EAEET A S
BN - B REITABE RS-

£ 5l o v %«m@ﬂﬁp%f FREBES

Ve s PCAYTIF 5 g d cndicdy o

Pixy ¢ E# MLy * chip Lo FIZ v HR* UERe
50 ehpRE o % Arduino & H U ek g B 1E
B yraloPixyF T L 42— #5(20 & £)EIL— £ 5 640
X400 R 5 o B AR FE 20 E 4y G S EE - %
FHATE AR e AT

233 BERBERRE

1% DHT-11 % £ B A foplE ~ 2 R R 5 5
BB FE- BRMN S AE S MR B E
BT e SRR TALATIE S S gl £ d data pin
rE-E A E S e R R H > R AT EC R
FRALPET DYy FoAL e B pE R R PR
¥ 1~2 4748 > §2 DHT-22 4p 1t DHT-11 $2% 4 g2 8
FEZRBRRERIFF & 0 Byt s R F Y &
REE RAR R LAy 4 B e 7 &
Z20mr o> @ 2t DHT-22 #/) 2 i B3F 5 - &
Lo e plEAE (1]

2 = AS
y il &

234~ FBRABPRE

BMP180 - #x B 4 & ~ [ M ff ~AZ Mt gL 4
BE PR aBFREY o DREFFOLFR
40Ul A% G EHE R B w i 7] 0. 03hPa >
TE TN (4]

235 kg3

Hoedeod = #7F SEN-HZ2IWA [ 12 ) kin & & Bl B
B oAaF G2 T - FABH KA ks
ok R mEas o TR BER R o s T
kR E (5]

% = SEN-HZ21WA #.#: %

L) 58*38*38mm

B % o fRR 4 1.75 MPa

Bxing 30 L/min

PREEE 1.9 cm Outer Dia, 1.1cm Inner Dia

236 kR4 BR =
sk R @R E % DFRobot Gravity #% % 3-Pind o >

PR SV &2 0 0.5-4. 5V SR T RN 0 T HE LA
Arduino 34 B o KR @ R ® ‘u,gwj“h% K F RS

w’?gﬁg‘.g’%ffi; 5 okent; s @ JE-R 538 0 ke
FA-BREANG FE PR P E G HE LT
EREYEE O TS EE T LA

x&%@g%i%ﬂ’ma%ﬁﬁ?
A3 RIE s (9)

gyl

2.3.7 F3 kB RR

LR LRk (MR-16) - BE:5 Fet WA
Booat#a vt BRABL IR
FETHESREREG Y o RIEHE R T
ﬁéﬁﬁﬁﬁﬁ@ﬁ%%ﬁﬂm%ﬁ%“°iﬁﬁ
% (MR-16) v &4 v L ki 7 2] >
S ¥R ERBFT - TEIRERRFE K
BB B 0 PR B 5 B4R 0 % 5 #k(PPF)
g LED BINS 2. & (7]

(LRS-

é—‘d\ﬂ

L F gl

Gk
5

]



2.4 F s e ik

FI* Arduino d3 41 & g RIE e 34 2 BRI e
FRA SRR SRR BRE A FRYZARE
PURIE A A et L B AT
Wbk i e d o

241 kAR HEHALFBE

H AR R Rk AT R R R R B 0 F)
BRIES fAF iR B A 14.5cm ~ 23.5cm e g o
BLBAPR RRAE T o 0 5 S K g B
FREA LR )R B o
242 % F RS SURIGRIENE G G AR

Pl ERABEZE > APFTEIE L F ¢ RS 2
BRR o AP AL TR G S e TR e
ELFRPIEZEEALME S PRERAZ A FR
by B BT R (R ) o
243 F F j B R BB 2

SRR AR AT P30 RE B iy o e
PR X LA NI NN A S P S R et
HeB . R n R R RS WM I R

DR EE R R R R WA AR (e2) -

244 ¥ip| s Buvp 55 £ 2RI
Mem Aok BLEp B I R SR B RIES R
FH AL ROET  EF RO R R

éh/'< “’J'-";‘;/d m"ki °

OF BERLN S & RS
RE L RS
F - o JEA T g N SRRk At R R oh
RS R TREL S BB § F MR R ehfiR o R
LA TR R RSLED ftk 3 AR
SELHREBEFIAE > LHFIRFT K- BTH
B BREF RS -

AN o B A
N F’,%_‘;ﬁ'—:":‘]‘@ﬁ

n

-

31%%&ﬁ*¢%ﬁ5
Bl o~ BT CEARRAERE R
BAT o oA B kg S 2 qE e TR A A R o
HAFEHR BT g e AR ERF PP
ﬁ%%ﬁﬁ%’%ﬁ%%&ﬁ$’ﬁﬁﬁ$ﬁﬁ%’
DIRFER TR ARG AT 0 AT ok P A o

B’
-

¢
g

—h

I~

kPR A&

150000
100000
50000 I
0 = [ |
N B i i L S i Uy
Bz #lE2ZXEAR
g
100%
0,
50% f
39
0%
1 2 3 4 5

—0—23.5cm =—8=14. 5cm

M of

B2 RREZ A FRAAHRE

eBl; s Bl- > Bl Y Arduino i R RE R
BIEE A GRS BRIES N EG T
LFFRESFFNT R0 7 RARIBRSERR O F
BB R ERSE .

b at gl 3 —
AR EE X *



34 THE

32 5.2

30 5.1

2

x| I 5

94 4.9 I I

4 P P

F oA F_AFZX v T TEHE

[=rINe ]

U T

BAE 150

80%
0 140
60% ﬁ\“\\\\////———‘
0% 130 I I I
20% 120 I I
o F X F X SIS e 8T TR
0

M- kiR

34 5 kf H B 2t
Bl - Bl o R AR AR FRET @
CR- N L& Rt L S 3 e I SR

1030 DS RGE

1020
1010

1000 R R
990 I
030 1500 1159020
S % Fo% ¥z Feax BT 1000 600470 6805, U640 I II
‘\,; \r'

50
02 122 ¢

o O

B3 H rmn R RS 2 F e E
R R GRS EEHEEG B OH G

FHRAARAP LT R E RARY e LA R Bt = 52" 5RF
FORBRA NS LR R F e £ R g
ARSI R R B R R R

B GE MR



M
7
La

30. 00%
20.00% 21.68%pq o0

0
10. 00% ~30%

0. 00%

B

N
p
ﬂn—

EE R R P L= R R R S
B LR ﬁ%f&mﬁﬂﬁié
AR T AR T R ER e s AR AL
*Lﬂ)éﬁiﬁﬂgﬁﬁﬁﬁﬁﬁ;wﬁ%%ﬁ&{ﬁ
For o Fookeni@ ® LED ko itk ka1 sk
VR IR AR R BEAE 0 3G skinad S ef L S e

# (150

[rls

R &A1 Arduino $2415F 5 g IE 0 KRR F

FAG AT F o d MR RIED TR R D

RA > Arf Fad 2o vf Fecit s dorf Foek v g

FlaWissss Lo 2 8t 2 BLF L4 44z

FIEA RS R RRRIFHARZ PR F Y
TRy e RAEFL o

AR E LR RIBHAERIE A IR A
ke F 2 a 534 % GPS wimens 5N B - BE
Foalal 8 a1 1 sed A 4 Frdl e { phit 4
IFED LR ARPIEFR Y AR R L BBTAR
RERIE > AR LR P FR G R

IR
B B AL AT ARG BATOPR S S
- Blesfrh R dile XS FHREOFEE PR
ARG o P B SRR HE -

B e 2% P 45 Arduino SR S B 8 T B - B il

Bt

A

SR Bk st 6 mfr.u:rmg

i R3S Arduino - B2 L B B o AP

L EERE LR 8 FLE
FRM FRT o gy W g T AL ¢

I
w_:«

Bﬁ?

E RSN U A AR N R R S £

AP - U A EE P ATE R P eAeEs

[
I
Pl A o AP AR HREFE- EE A B

B0 OBRFE R e RS R WA R o BRG

§ I L AAPILG RH o F =

meeting = 2 {5 § — A3 X T4 DR AT > BF

EV-§
T

ey

KT B FEH RGO R BAES P Ao L

BEPEBI R YA BRI e P

]
VRIS TE R A1 L & P AR

ex &3 Appe s » B AMPEELFFLT psg o

(1)

(2)

(3)

(4]

(5]

RS Rd

A E 2008 THEBRHE T FHE
CNKIJ,EF‘T'J" E L ) f;,_:_g); ’48-;"_

* ?’@ﬁ@ﬂl?’r%i‘-“ﬁ%%ﬁvﬁ%%ﬁa 4
PR R NEELE B R N

;{ﬁ‘? ’ﬁk’}‘,ﬁ?_‘;lﬁivi/g °

AFE2016 T EEREFF L ABEHTY
ARESF ML EEHm o REBRLIIRE

4 e
Jh0 gk e

FFLEEF NP BRFROPE
#t *http://www. playrobot. com/temperatu
re-humidity/1435-bmp180-digital-barome

tric-sensor-model-gy-68. html °

FHEEFTIFH ARERPIE > ep
http://www. playrobot. com/timing-counts
/1660-fluid-flow-sensor-gl2. html -


http://www.playrobot.com/temperature-humidity/1435-bmp180-digital-barometric-sensor-model-gy-68.html
http://www.playrobot.com/temperature-humidity/1435-bmp180-digital-barometric-sensor-model-gy-68.html
http://www.playrobot.com/temperature-humidity/1435-bmp180-digital-barometric-sensor-model-gy-68.html
http://www.playrobot.com/timing-counts/1660-fluid-flow-sensor-g12.html
http://www.playrobot.com/timing-counts/1660-fluid-flow-sensor-g12.html

(6)

(8)

(9)

(10]

(11]

(12]

(13]

(14]

MEREFADP > BRI HED >
H : http://www. kblin. com. tw/product-de
tail1-582344. html -

¥ ¢ kRainbow-Light » £ 3% k£ gk »
H : http://www. rainbow-1ight. com. tw/zh
-TW/product/portable-lighting-measurin
g-instrument-with-display-MR-16. html -

THaeE > PIxyREBR B> ey
https://www. leiphone. com/news/201406/k

—-pixy-cmucamd. html

DFRobot Product wiki » B4 @R ® - %
#t *http://wiki. dfrobot. com. cn/index. p
hp?title=(SKU:SEN0257) Water pressure_
sensor%E6%B0%B4%ES%8E%SBREA%BC%A0%EG%S
4%9F%E5%99%A8 -

AP #Wikipedia > Arduino /i % > et :
https://zh. wikipedia. org/wiki/Arduino

DHT-11 Arduinod® &) /i & » %
# *http://ming-shian. blogspot. tw/2014
/05/arduinol9dhtl1. html -

Water Flow Sensor /i % - %

#t * http://rdiot. tistory. com/63 °

A E A Wikipedia > p #4504 > fent !
https://zh. wikipedia. org/wiki/%E8%87%A
A%ED%8A%ASKE6%SE%AT%ES%88%B6 °

T % 2% > DS18B20 /f & & Rl ficie » 4

(15]

sk https://www. techbang. com/posts/261
97-the-internet-of-things-daily-life-h
ow-do-1-know-the-weather-temperature-i

s-hot-or-cold -

CNLED % > LED e P 10 i FF 4% > 4t
https://mp. weixin. qq. com/s/pmg2V_VRNi7
Lb2AQRtHIZw

4
Mg CRRRENHE G L ALFRE
B R H = lux 23.5cm 14.5¢cm
R K BB R FHELE | FHLS
¥ - = 9829. 6933 30% 20%
% - = 101583. 63 70% 70%
¥ == 1257330. 02 80% 80%
E N 26011. 6569 50% 40%
1% 64838.9107 60% 50%
s RRERES GRS HRBE
BT B B B AR B
¥ - = 28 2% 998
% - = 32 61% 1000
¥z = 33 43% 1020
5w = 29 63% 1021
%I 30 62% 1000
iz R BRI HRE
RIFF= | RHERA kg
% - = 5. 17 144
%o = 5.03 136
¥z =% 4. 96 128
% ow =X 5.02 136
NN 4. 97 128
T o 5.03 134.4

Variable Spray System Research



http://www.kblin.com.tw/product-detail-582344.html
http://www.kblin.com.tw/product-detail-582344.html
http://www.rainbow-light.com.tw/zh-TW/product/portable-lighting-measuring-instrument-with-display-MR-16.html
http://www.rainbow-light.com.tw/zh-TW/product/portable-lighting-measuring-instrument-with-display-MR-16.html
http://www.rainbow-light.com.tw/zh-TW/product/portable-lighting-measuring-instrument-with-display-MR-16.html
http://wiki.dfrobot.com.cn/index.php?title=(SKU:SEN0257)_Water_pressure_sensor%E6%B0%B4%E5%8E%8B%E4%BC%A0%E6%84%9F%E5%99%A8
http://wiki.dfrobot.com.cn/index.php?title=(SKU:SEN0257)_Water_pressure_sensor%E6%B0%B4%E5%8E%8B%E4%BC%A0%E6%84%9F%E5%99%A8
http://wiki.dfrobot.com.cn/index.php?title=(SKU:SEN0257)_Water_pressure_sensor%E6%B0%B4%E5%8E%8B%E4%BC%A0%E6%84%9F%E5%99%A8
http://wiki.dfrobot.com.cn/index.php?title=(SKU:SEN0257)_Water_pressure_sensor%E6%B0%B4%E5%8E%8B%E4%BC%A0%E6%84%9F%E5%99%A8
https://zh.wikipedia.org/wiki/Arduino
https://zh.wikipedia.org/wiki/Arduino
http://ming-shian.blogspot.tw/2014/05/arduino19dht11.html
http://ming-shian.blogspot.tw/2014/05/arduino19dht11.html
http://rdiot.tistory.com/63
https://zh.wikipedia.org/wiki/%E8%87%AA%E5%8A%A8%E6%8E%A7%E5%88%B6
https://zh.wikipedia.org/wiki/%E8%87%AA%E5%8A%A8%E6%8E%A7%E5%88%B6
https://www.techbang.com/posts/26197-the-internet-of-things-daily-life-how-do-i-know-the-weather-temperature-is-hot-or-cold
https://www.techbang.com/posts/26197-the-internet-of-things-daily-life-how-do-i-know-the-weather-temperature-is-hot-or-cold
https://www.techbang.com/posts/26197-the-internet-of-things-daily-life-how-do-i-know-the-weather-temperature-is-hot-or-cold
https://www.techbang.com/posts/26197-the-internet-of-things-daily-life-how-do-i-know-the-weather-temperature-is-hot-or-cold

Student Name: Zhong Shengcheng, He Xiangjun

Instructor: Professor Miao Zhiming
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Technology

Department of Biomechanical Engineering

Abstract
Nowadays, agriculture is gradually becoming more
automated. With the advancement of science and
technology, automatic control has gradually matured. In
order to increase the efficiency of agricultural production,
increase the convenience in agriculture, reduce the
spraying of plants, resulting in the uneven spraying of
plants, resulting in the loss of most of the drug to the
environment, causing environmental pollution, in
addition to improving the original lack of spray systems.
The use of Arduino single-chip microcontrollers to
control Pixy image processing, light flow meters, water
pressure sensors, and light measurement instruments,
apart from improving the problem of pesticide waste and
poor spray performance, is mainly to allow the
development of spray systems to be more expensive.
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Cycling force-sensitive monitoring system

Student: :Chen Chien Tai,Chen Hao Wei , Lin
Chang Wei

Instructor: Hsun-Heng Tsai professor
National Pingtung University of Science and
Technology

Department of Biomechatronics Engineering

Abstract

This research hopes to develop a bicycle
monitoring system, let us understand the athlete
in the process of movement, whether the average
force, and the use of their own motor cells to do
the most effective state of motion. The
difference between the correct riding posture and
the wrong riding posture is identified by the
graph, and the improper posture is suggested,
which reduces the injury and helps the athletes
improve their athletic performance.

For people not only Environmental protection,
but also reduce sports injuries, get health from
sports, counts at one fell swoop.

Keyword: Force-sensing resistor , Arduino,

Bicycle exercise
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Image recognition in two wheel drive vehicle to
follow the trail from the road.

Destine the water spray direction, object pick up
and put down.

Student: Hong-Yi Wu, Zong-Yu He ,
Yu-Hong Wang
Advisor: Dr. Chung-Liang Chang

Department of Biomechatronics Engineering

National Pingtung University of Science and
Technology

Abstract

This investigation is development of two wheel
drive image recognition in two wheel drive vehicle.
Raspberry is the processor of image recognition. It
content follow the trail, destine the water spray
direction and object pick up and put down.

The vehicle is in use of track-drive. It can increase
the contact area from the road, wheel-spin and cave
in. So we can use the vehicle in many rough terrain.
Expect to promote agricultural automation
development.
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	單車力敏監測系統
	運用影像辨識實現全自動農用機器人
	摘要
	此研究旨在研製一台運用影像辨識之履帶型二驅全自動載具。使用樹莓派做為影像辨識之核心處理器，功能規畫內容包括循跡自走、指定噴水、物件夾取及放置 。履帶傳動方面可增加與地面的接觸面積進而減少打滑及陷車機率，亦適用於各種崎嶇路面。期望能促進未來自動化農業的發展。
	關鍵字：履帶、夾爪、噴水、影像辨識

	一、 引言
	二、 研究內容與方法
	2.1 功能規劃
	本機體的主要功能設計為:
	a.依循車道線自動行走
	b.辨識指定花盆精準噴水
	c.辨識指定物夾取
	d.辨識指定點並將物件準確放置
	預期之動作結果為電源開啟後，機體自動行走於車道範圍內，辨識指定物件並執行噴水、夾取及放置的相應動作。
	2.2 機體及作業機構建置
	本章節內容主要介紹機體、噴水及抓取機構的設計理念、方法及過程。
	2.2.1     機體機構
	機體的設計秉持環保、方便檢修及輕量三大原則。動力端採用馬達及可重複充電之12V鋰電池，而車體相關機件及減速馬達則採用Mbot組合式鋁件，方便往後拆裝檢修及功能增設。
	現有的履帶形式中大致分為倒梯形、橢圓形以及三角型，本研究因受限於底板、鋁擠等固有零件之大小以及履帶的長度及緊度配置，我們選用了三角型的配置，並將動力馬達置於底板上方且中段的位置，利用齒輪及履帶將動力傳至下方從動輪，目的為穩定車身使之行走穩定。
	而為了避免影像傳輸或系統判斷延遲造成誤動作，我們將影像鏡頭架設於車體前方的外伸鋁架，如此便可提前偵測到目標物及車道線，爭取到更多判斷時間，克服上所述之難點。圖1為使用SolidWorks 2013繪製之設計圖。
	圖 1.底盤設計
	2.2.2      作業機構
	抓取機構方面，依據假定目標抓取物規格約為直徑8±2公分之球型物體以及控制的動力機構為伺服馬達這兩點作為參考背景，以此為標的設計出符合需求之機構。
	先利用SolidWorks 2013繪製出能配合球面及伺服馬達舵盤的彎曲型爪頭和固定端，再使用Cura軟體轉換成3D印表機所能判讀之STL檔列印輸出，剝除支撐料材後以鏡射之型和兩顆伺服馬達組裝，利用控制其轉動角度達到控制夾爪開閉的效果。爪臂的部分選用總長184mm；上面開有12個相距8mm圓孔之ㄇ型鋁材，底端圓孔安裝一顆伺服馬達，用於控制爪臂升降，而爪頭可任意選擇由下往上數第七至第十二孔位調整夾爪機構的長短，方便未來配合抓取目標物的遠近進行調整。經量測後，爪臂長度範圍約為30~35cm長。
	噴水機構方面，幫浦選用兩個額定電壓12伏特的385微型抽水馬達，並用兩顆電磁繼電器分別控制。以塑膠水管當作噴水導管，並以電公膠布及止瀉膠帶做防漏處理，管末端插入蛇管中並使用L型支架做為支撐，調整噴水角度。而幫浦架及水槽架則同樣利用上述3D列印的方法，繪製出符合零件尺寸的固定座後列印輸出。
	因考量到車體配重、電路裝配以及補水和打水的便利性，本研究將幫浦及水槽附掛於車體末端，以達到穩定車身及方便補水之特性。圖為使用SolidWorks 2013繪製之設計圖。
	（a）

	（b）                     （c）
	圖 2 .(a)蛇管 ；(b) 夾取機構；(c) 水槽及幫浦
	2.3 硬體
	硬體結構中，使用兩台Raspberry Pi 3為影像辨識控制端，分別為車道辨識端與工作辨識端，將訊號送至Arduino Uno進行模式判斷，進而控制機體行為；以兩個繼電器分別作為上下抽水馬達之開關；驅動器則控制左右總共兩顆行星馬達；以一顆12V鋰電池供給抽水馬達與行星馬達動力。
	2.4 機構整合
	本研究車體為分為上下兩層，下層負載12V鋰電池、馬達驅動板、Arduino Uno；上層負載兩片Raspberry Pi 3、兩顆電磁繼電器以及供給Raspberry Pi 3電力的行動電源；右側中段為兩根上下排列的蛇管，後段為夾爪手臂；機體後側則附掛水槽、兩顆抽水馬達。圖3.為設計圖與實體圖之比照。
	(a)
	(b)

	圖 3 .機器人外貌(a)整合設計 ；(b) 整合實體
	本研究所使用之材料表與規格表均附在附錄中，欲查詢零件規格請參閱附錄。

	2.5 軟體系統建置
	本章節涵蓋了影像辨識端、實際動作端之軟體編寫方法。
	2.5.1        程式語言與流程
	本研究中影像辨識端使用Java程式語言搭配OpenCV函式庫編寫，並利用Raspberry Pi 3輸出訊號，本研究使用到之接腳有：Ground、Gpio。Ground腳位與Arduino Uno共地，Gpio腳則輸出3.3V於Arduino Uno辨識工作模式與開關繼電器。實際動作端則是使用Arduino程式語言，編寫機體的工作、行動模式。
	圖4.為本機體程式流程圖，敘述機體實際之動作流程，開啟電源後，先以影像辨識機體是否偏移車道或進入工作模式，若無需工作，程式將判斷車道偏移方向，進而修正機體行走路線；若進入工作模式，將判斷該實行何種工作，進而停車進行工作，工作結束後，機體繼續行走、辨識車道偏移與工作。直到人員關閉電源前，機體皆是自動運作。
	圖4.程式流程
	2.5.2          影像辨識
	影像辨識系統分為車道辨識與工作辨識兩大系統，各使用一台Raspberry Pi 3輸出訊號，兩大系統皆是取得相機之影像，使用HSV色彩空間進行影像二值化，影像之色彩HSV值若在設定範圍內，該色彩會變成白色，此判斷條件為1；反之，若HSV值不在範圍內，色彩將變成黑色，此判斷條件為0，設定目標座標點，若目標座標點偵測條件為1時，指定Gpio腳輸出高電位給Arduino Uno進行對應動作。HSV色彩空間相較於RGB色彩空間，具有較強的感知度，H為色相，也就是俗稱的顏色，範圍為0~180，S為飽和度，...
	a.車道線的顏色為藍色，其HSV值範圍為(100,50,50) ~ (140,255,255)。
	b.花盆的顏色為棕色，其HSV值範圍為(0,200,10) ~ (20,255,150)。
	c.蘋果的顏色為綠色，其HSV值範圍為(45,100,100) ~ (60,255,255)。
	d.蘋果放置區的顏色為紅色，其HSV值範圍為(0,200,0) ~ (200,255,255)。
	圖5.車道辨識二值化視窗與座標點位置
	圖6.水盆影像二值化視窗
	圖7.青蘋果影像二值化視窗
	圖8.紅色放置板影像二值化視窗

	2.5.3        實際動作端
	Arduino接收Raspberry Pi 3之訊號，利用If迴圈判斷車道是否需要修正、噴水或取物，進而執行車道修正與準確噴水或夾取目標物。
	車道修正方式為差速調整方向，行走馬達之速度是由Arduino程式所給予之PWM所決定，左修時，左行走馬達PWM略少於右行走馬達，如此便可將機體往左邊修正方向，右修時則反之。
	三、 實驗結果
	3.1 實驗規劃
	實驗場域規劃
	實際實驗場域位於生機系一館之空地。
	實驗場域之照片於附錄C。
	其中各工作項目距離車道線之距離如下:
	花盆:8公分以及23公分。
	蘋果夾取位置:23公分。
	蘋果放置區位置:15公分。
	3.2 結果討論
	a.外來光線將會影響HSV之數值，進而影響影像辨識的準確度，因此我們利用相機本身之補光裝置，依日照進行不同程度的補光，進而增加影像辨識之穩定性。
	b.因Raspberry Pi 3電源供給端為行動電源，限制了Raspberry Pi 3之工作電流，導致Vcc接腳無法供給電源給其他裝置，一旦Vcc供給電源將會影響Raspberry Pi 3 之工作穩定度。
	c.因機構設計因素，相機設置於機體前端，而工作機構設置於機體中後段，因此需設定延遲秒數0.85秒後才輸出訊號，如此才能使機體行走至動作正確執行位置進行準確之工作。
	四、 結論
	4.1  本研究所開發出之自走車已具有以下能力：
	a. 使用影像辨識循跡自走
	b. 判斷指定花盆精準澆水
	c. 偵測目標定點夾取
	d. 準確放置夾取目標物
	4.2  未來工作
	以下簡要說明本文後續將完成之工作。
	a.可將機體加大增加儲水量、夾爪加長以適用於更大型的場域。
	b.利用影像辨識系統新增辨識作物成熟度再進行採收。
	五、 致謝
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