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The study of effect on lettuce growth response under
different cultivation method and supplemental lighting
condition
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The study of effect on lettuce growth response under
different cultivation method and supplemental
lighting condition

Wen-Ming XU, Yi-Zheng HUANG, Wen-Jia CHEN
Advisor: Chung-Liang Chang

Department of Biosystems Engineering
National Pintung University of Science and
Technology

Abstract

This study explored the cultivation of red lettuce in
glass greenhouses. Use ploughing and hydroponic
farming at the same time and distinguish between the
two farming methods Using light-emitting diodes
(LED) to make up for the difference between no-fill
light and no-light at night. During the colonization
stage (20th to 55th days) Soil cultivation and
cultivation Hydroponic cultures are given Culture fluid
Extra light fill area night light 4 hours/day.Observe the
growth pattern of Lettuce Sativa Cultivated
environment given in the sun light quantum
77.2ppf+£179.8ppf temperature 22.8°C+5.4°C humidity
30.9%z+17.1% Carbon dioxide concentration
568.5ppm=36.5ppm Liquid temperature 22.6°C+2.3°C
Under the circumstances. Four kinds of experiments
Fill light area using LED light module Light intensity
is 115 PPF Light quality is as follows Red, white, blue
light combination After the harvest,Measuring their
plants Fresh weight Chlorophyll anthocyanin Nitrate
Statistical comparison of leaf area content.

Keywords : Soil cultivation, Hydroponic, LED
lighting
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Integration of multiple energy
regeneration devices and its
implementation

Bo—xuan Ke, Jian-wen Huang, Che-jui
Chang

Advisor: Dr. Chung-Liang Chang

Abstract
As the world is now calling for energy
conservation and carbon reduction,
there is also the development and use
of green energy, in this regard,
currently (non-exhaustive energy) such
as coal, oil, natural gas, uranium and
other energy sources are limited. In
recent years, the resources on the
earth are decreasing day by day, In this
case, the importance of renewable
energy is highlighted. This article is
based on the common wind and solar
energy, and then integrate the power
generation to store the required amount

CAWEEFET R

of electricity. Finally, the expected

amount of electricity sent to a small

greenhouse can be used as an LED light
to supplement the plants
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Infrared tracking car

yu-shou Chen

shao-you Yu

Department of Biomechatronics Engineering

National Pingtung University of Science and Technology

Abstract

You must have heard of Arduino. Arduino is a hard and soft platform with open source code.
Arduino is an open authorized interactive environment development technology. The interactive device
is omnipresent, like a thermostat, which uses a sensor to detect the temperature of the environment and
adjust the indoor temperature automatically; and the vehicle's reversing radar, which is too close to the
object, gives a sound warning driver.Arduino provides a simple and easy to use 1/O interface, and has

the development environment similar to Java, C language and other high-level languages.

These devices add a lot of security and convenience to life, and this time we use Arduino to write
programs to allow small self - walking cars to move forward automatically because of the program and

infrared sensors.

Arduino is used to control the tracking and self driving, and let the tracking car walk on the black
track.The tracking car uses an infrared sensor (TCRT5000) to measure the condition of the black track
on the ground, and to read the position of the black track through the Arduino, and control the forward

and turning of the car.
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Design and implementation of a soft robotic arm

Student: Pei- Jie Tsai, Cheng-Ping Chen
Advisor: Dr. Chung-Liang Chang

Department of Biomechatronics Engineering
National Pingtung University of Science and
Technology

Abstract
This study is aimed to design a set of soft robotic

arm, which integrate with a pneumatic system
used in grabbing and relocating. The structure of

this soft robotic arm mentioned in this paper is
built by paper, drawn grip and folded in a special
form, to perform flexible and stretchable
junctions of the arms. Silicon is coated at the
inlay of arm structure then sealed and copied
into another three sets, total of four paper
structures are assembled. Comparing to a set of
common robotic arm, this study can lower the
manufacturing cost and process dramatically.
This paper is concluded with the experiment
results that shows the soft robotic arm designed
is able to grab any target object under 120mg;
the arm can lift target object up to 700mg. In the
future, this study could be engaged to perform a
fruit selection task, by its high DOF (degree of
freedom), automatically in agriculture industry.

Keyword: Silicon, actuator, pneumatic system,
soft robotic
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Smart Elevator Control System Development

Department of Biosystems Engineering

National PintungUniversity of Science

and Technology

Abstract
The purpose of this topic is to create a
Given the wide use of LabVIEW in the
industry, Therefore, it was decided to
discuss it in depth and put it into
practice, this special study mainly uses
LabVIEW software in elevators,a clear
very convenient

graphical program, a

instrument communication bridge,
enabling the sensor to be transmitted to
the arduino signal and then connected to
the computer in the LabVIEW with arduino,
finally displayed to the computer
man-machine interface.

We simulate a real elevator using aluminum
extrusion as the overall elevator
architecture because the skeleton is
harder and the four sides have grooves
that need to be fine-tuned, Use Arduino UNO
board to communicate with L298N motor
drive module and connect the DC motor and
photo-sensor to communicate serial
devices, the elevator and motor are mainly
driven by bearings,one of the most
important cores is the LabVIEW sof tware as
a program control architecture,and the
input floor buttons have a simulated
Boolean button output signal on the

program side man-machine interface

Boolean components can also be used to
indicate whether the sensor is operating
normally, display by light bulb, When the
light projected by the sensor is blocked
by the system of the object to be detected,

the light will light to stop the motor, If
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not sensed, the light will be dimmed and

the motor will continue to move.



RIFFFHCTFRERZFAY
Study on the variation of heart rate by lemon
enzyme

Faui

1

HiRs FIZ
e foi

DR EE S .

3 4

&

*éﬁﬁﬁ%&ﬁfm HAFESk YA
WA ALY S A CFRARLSITY pEA L
Bz ARt e B R4 52 SDNN-LF-~HF % #
EeE B L R #E< T (Electrocardiography -
ECO) R %R BT ERIF % ﬁ'lﬁu«?'l < &
RERHGEEp ARG ARFHEFRI > 0 ERIFR
327 oaflep AR SRR

Mats : RfEpECH)  RigpF ~ w3 %2 ~p 2
A&
- H%
1.1351%
REE T RR AN R
3 BRLFE Eﬁxr‘%%‘r* XPE BhEgaF S
12

éﬂgrfﬁ‘aﬁ’l’}‘* o 1R 1R ?“#Bfﬁgp’iéﬂﬁ [1] ’iFE
PRAAKEZFEERIF O LRI
?u%%%ﬁ% o B RIE %ﬁ%&kWﬂm
ﬁﬁ&u&ﬂ%mmkﬂ#pﬁy’mﬁﬁﬁ“%
@ﬁ$%i—o@%ﬁ%ﬁ&¢%éﬁﬂ’§%?
PURE L R PSR 2R N BRI R R
BN FEEEE 0 G dwre g o AR R 4
4 REER R AR HTRIFAE S H W
BERF BEFEAMFH o dfd X RA AT RER
G REFEZ GO o AL e R GR R 2§

ET RGP R ERIER RPN S e
A B AT FHR AR R IRV SABLF B2 B
$~“ﬁﬁW%ﬁFﬁ%ﬁ4%V*iﬂ%ﬁF@
CEHRERA D B SERS B

ﬁ* TrpE 3 A3 7 oaflet p 24 g R -

l.2% %

REFE*ZFPHFH > RiFTY 77 &

A

Torgagm. ml
AELIER 0 MR
%Rﬁ%#m ﬁi
[ ~
aﬁiwm?@gigﬁ?%pfﬂﬁ?»ﬁﬁﬁ
ROpLE A PR IFRETR 0 2 2 & C aRtA R
PO PR~ e F s Pl BB
TR B 2 L R R T BT
Famfe s oo TRIFOELEL - [1]

1.3 f’/f’ﬂ“ﬁéﬁf

ﬁfk;"f& Rt 1 & Lﬁf:ﬁ’@i C R

R¥FEE I FRIFESZEE 88 g1l
- 515 % ﬁldﬁ.‘#ﬁf—% ﬁ.‘ﬁ,ﬁ ﬁfﬂﬁ
BHEED CRIFEDER G U ERIFAAG B

SRR HY UREREE LR R Y RS F ”io
ﬁ?%* ?/”\;’}J ez 'J”Fg‘fﬁf%':"*‘ ’}J i ﬁr ER
BREGEY s wsjra e A S I%\I%JFB
Foo RPHEER R R R A E H s 2
PR R Ak A (1] -

AHMN ORER 0T P FAARBA LD LT
e & 8% o REdopE EE DiEr o e
g ﬁ?iia?%’?%%i’ d R BT oo B R
SRR JTEE R 0 A & g R F UL
PR RN 4 T o e B m fEE R Bk
Mo~ grske srpE R L L APM[2] -

L penp 24 gk % (Autonomic  Nervous
System )i B4/ L HEBF P £ B4 5 %3z - 4o
Bl 1 #r7 » pEHE X &2 A & K
(Sympathetic system) ~ & 2 B # X % it
(Parasympathetic system) o5 40 "i,ﬁ‘e s(Enteric
Nervous System ENS) = #& & 52| 5% » i # 4734 2 &
A &k su(Sympathetic system) ~ &2 B4 & % %
(Parasympathetlc system) > i& & 4 SLi®* 4p 3

T ARG RAEAREF B RS pE
'\*’l{ﬂﬁ” feif ~ePB B R SIS ) ’%’;“"ﬁ%ﬂ*
BRI H G RAMAREF B R (upre



NS »]'{%ﬁ:‘ LESTEN L‘:I’C}L:{%:& ~ E@_;L %ﬁ,]) 5 fiﬂ’%'\—gif&’(ﬁ
kAR E[3] -

1 \ >
L] 1 2 i |
b
| ] |
-# —
L &n g
n T R L " — s
' AT B -"'"*HH-H

A A1 i inl10]e

“—1 %—»ﬂl&ﬁ*‘?{/?']pé‘ﬁ EA 4 I4Bbm"‘ fé
TG b E Az 2R E L R3] itk
ERAL DT F o e F I EA S K
f'-‘mp?’ﬂ‘ Eﬁ*’*”ﬂ‘l}g4/}tﬁ’"“—-} %ﬂ&m/ﬂ
AATA R ERAPE BB A PR R LT
o2 AT P RBEAITCERE L
172 AR ¥ SRR TR SN R
Tod Bdp B om AE s A 702 Bl v TR P 0 R-R
FRER N4 > % R o FBRE R DA o A
Mﬁ%ﬂ&#%%*&??i@i%ﬁ%%&ﬁp
2’m§dﬁﬁﬁ%i@*“ﬂui§ﬁ%’ﬁ

BEL ¥ Ay oMY RBERE ﬂ‘&%
Flimd oo GREBpESFFEELCEY > EFE
zra&w%~r+w SR E a%’lﬁrm«‘;‘_ﬂ.r .
e g ~EHE S HUARBECRTIL LR

< ARBE (4] o

ARMARFHARFEAM T L ELPY
Bt RIFREF g Bl 2 A8 0 A
SEGR R ) ENC AN AR CHR IR
%2 SDNN-~LF-HF &#cE cnB 8- adr> 4§
i~ ® (Electrocardiography » ECG) B2 2w F % £

SN LR T SRR
~"'—P/'<‘ ..vb/\_—v H'_Fy\ % it o

2. 155 H %

AR BRI E PR TR
20(E)5 2 A B4 ~HLA » EEE bRRIH T
HIRT G vnetFlL SRl e 7R @ 0 R
FERH R G ERF o AT R R %

229 %> 2

BrEPABELRIFAEE LR EFERR
HREAL PR FoRE LT L RIRE T i
KRR ii@féi‘h$%ﬂ~~a%ﬂ&
WQWEwii#»*ﬁ*@m Loprda§ 4
Fodk B o~ & FAEF o FHB R FH L HFA o

2.3 Wik K & BH

|

~REEREE
s B 45:50c.c B EEH

Z PB4

o RARRE R RS A P (AR R L L RiT R )
I FRRAREASHTR

2o KPR R SR8 Matlab

= N AT

Axﬁﬁ%&@%ﬁ%‘ﬁﬁ%

1~ B F BRI

F AT AR

i

ﬁiﬂﬁﬁﬁﬁ

R4 10~ 48

.%_
f @
[
k2
f
T
(
NS




AR SRR =i % 3

kA 4

£

RFMEH AT RIMFTLIRY

A B2 F%FT AR -

A B3 Ty BRle

K2
e

Wﬁ:imv;m Livettrong Biomedical Technology o, Ltd,

5 san [__ U J7A5D 473E 315C ] 01 subin

|' §}:— rll Q ‘.h. F T -

{ :Mﬂwmu'm.a,wwwmw ! ]
A R4 cFRERZER NG -

-
VIFHz) 0 - M VIEWRESULTS[ Time-Domain H Frequency-Domain " Noringar l
LFiK) 004 - 045 ]
Time-Domain Results Distributions*
Bl | 015 |2 04 o T
Interpolation of R series il b 13
t
e | ¢ Mean RR H358ms
STORR (SONN 4023
Spectrum esfimation o i
FFT spectrum Mean HR* 83,838 Yimn
Wndowwidh(s) 26 || STHR 13688 1mn
Wndowoverap(h) | 50 | S0 {88ims
Mspectrum 50 14
[
AR modelorder 16 1] [pED Bi6% RR{} HW‘[ M\
c
Usefactorzain~ Mo || RV triangularindex 3180 [ATA—
AooyChanges "o omy i HR i)
1L ) [T ————

A Fo wFFRRBELE -

WFfd 0 - M

IFHz M - 0 -

N = =P

Inéerpolafion of PR series e

Specium esimation i
SwewER

e : &J“Mw oy

Woiwumfy) | % = DRI

et L

AR specim

At mode arder %

lseiackisin % o =

ool Changes 2ou oM ou

T 8

o F o B R 2 & 4 HRV(Heart Rate
Variability) & & fé_/? GF PR wEe 'v‘%‘f‘
F’“Lgﬁ%f"7 PEIR —Qiﬁd o R R AR R
#448 m,“ﬁba,giﬁmxﬁtm;&gﬁfﬁﬁ;qod,?1114
ﬁﬁ%ﬁiu PEI A 4T SR B A 7R M R 3 A ISk e
F s & ¥ e gk g T35 HA R A2

At e TRk NIRRT LS
2 F 3 R[]

ER T

R RR intervals R
e b,

A BT cTHEZA RRR o

2.5 PFE A 47

EELO I VERF LA B BECER
EEad At EEREL > A4 L fEdp ik



PUPEHCE A RFEH AR W A TR o ficiE A 4T
AT iaE (Mean) 2 ¥ F o ERH BRI
SDNN(Standard Deviation of Normal to Normal R
Wave) ~ NN50 ~ PNN50. ... % > 4@ 9 #r7% - & % 1
A FER o PRI TMA PE RV IER
2 pet o R nip B2 2 dcdy o B ms(Hcf))
AP L HEMT AR L - H AR > 5

ﬁleﬁpfﬁfm—g'i_w’ﬂ HEEL2 Tiag o H
e R ms(HcH) ) o o F A o BB S 0w
WE LBk T A THTEREE S
£ 60~ 100 = > FEHpF P g Soid o o R R RAF
guEd B ¥ oopet ¥ AREBEM -

Fithptk | Hix | HP
SDNN ms e AR CLY A o A
NN50 % T F s BRI £ B4 50
Ty i o
PNN50 None | Ap ARt @ ¥ wptFH H L E
X350 Ffyz b b o
A i1 EREL LT AR[T]

2.6 43 & 47

SRR AR ST T R A iR A
o R FFHHE R OB T REFE >
B A F ol SRR TP A TRE o ppE
AYTEAE R G RS B oo P BarE 2
(Fast Foruier Transformation)#- ¥ B¥ I chops B
B 54 5 AR 0L A 504 o Foap e % & PSD(Power
Spectral Density) &« #_#f # A~ # SD(Spectral
Distribution)= 3¢ % & 3R > 0. 04HZ ™ ™ fiik M4F
(Very Low Frequency, VLF) ~ 0. 04~0. 15HZ 5 <#g
(Low Frequency, LF) ~ 0.15~0.4HZ % % #f (Hight
Frequency, HF) 4c B 10 a5 3 B A (Hight
Frequency, HR)A & f F Rl g4 g s i 3%
ZHFA)T Lﬁ&ﬁ]i&ﬁd I‘ﬂb’»zéﬁ#}qﬁ——’ [
%;T(Low Frequency, LF) i & f # 2 g4 5 kA
¥ MAEZ B O _F}_IEJQ),@)Z‘! BEH L E }:‘_;}ﬂ

Fitipth [ ¥ o

HF ms? P~ BHE 40  S
0.15-0. 4Hz - #F]*“rsifﬁ
E B ER S
PP i -

LF ms? EE S Ll i
0. 04-0. 15Hz - :ffﬁ‘ Lt
R AL f g b
e B ficiE o

LF/HF None FRRAR/BIRRBH S
T et 4y & K R
LRAEA ijimff‘ﬂf“«‘fﬂ
o

A 2R E(T]

2.7~ 4738 B = f2.5¢

SDNN i 4w g i £ (R-R): p &4 25 % 3

'/"? r'} ['4‘ ) E ﬁg:u_ﬂ /ﬂ;fr"‘)}:ﬁ_‘ I4 b#ﬂ& SDNN 'E' g
T =l A B "F'rﬂ'} ”'Ti?ﬂ/)é'

T
SDNN = || (RRi — mean)®
= | -
Noi=1

A SDNN = 4255 -(1)

s A RET 128 (Mean): 7

FEfR A E AR o

(2.1)

RS RE Y E

| Ri

MeanRR = ——

A Vean T32E-(2)

Power [ms®]
100 -p
10
61
a0t
0 001
0.0001 ULF
0.00001
0.0001 0.001

0 002

1n (2.2)
i‘hFl ;_Fl -“

Frasouanow [Hz1



e e

N —

(I Lo
.
TN

) - = N
| ~ “
¥ H | - ‘\ Iag
X [ilif | \\
ns | 3
ol 3 af“~u_wm5$ﬁmm
0

015N %N B 0K QS QG T

A F 9 > SDNN 2 zaepd thm L [11] -

2.8 3t 2

& * Microsoft Excel & ##c#¥:& 7§ % ficdy
et s TR AT o d B RGN %‘L;L;’.Fé—"za 7
REE S RS LR R Sy mw ¥
LB AP R RERASITEFH R EFK
%% P <0050 [9]

R gy 212
ERRR 2 ]

.11 s irds

é@l&@16aﬁﬁi$*ﬁ“fiﬁ?w’
ﬁ'»ﬁRRﬁiﬁﬁ’%m%*ﬁ%mﬁ
HF T AR g ﬂﬁJﬁ#?%%F“’%
" }}Hi;l &g o

W70 20 5 B F R D oG 1
A 47 FFT 3o % B > 3 R% § %R LR
BEFPREEY FRRIFHEFHCOIRET RS
247 e

(RFF 15 9o RPpH 215440 )

AR 10 £38% 15— 2 prd A7 RR & H 5
g]o

Distributions®
T

05 1 15 ] 25
RR (5)

Distributions®
T T T

AR 11 REF 1 F- A@EELTRR&ET A
B -

Distributions®
T

RR (s]

AR 12 REH 1 B2 AEE LT RR&ET T
B -

Distributions”

RR (s

AR 1I3%3F 1 %= A @RS 47T RR&T 45
B -




Distributions*
T

_—

FFT spectrum)

— " S i
0.5 1 5
RR (5

AR 14 23F 1 5= 2 @227 RR&® #4F S
B -
Distributions*

AR 15 23852 % X prs 047 R-R & i
}Tﬁf]a

Distributions*

AT 16 REHL2 F- AFELSHTRR&T (24
B -

3.1.2 A E
E]l’? l§120 =~f£: Ff“‘ﬂéﬁw av**’k’fﬁwfg ’*HZP

‘47 FFT &3 & F B ”?Iﬁﬁ}i FRBADBIIR T
$ PR ERRBEREEAHCIRETRE S

F VURYES S B

FFT spectrum

PeO =T

M%A«MA

/ \/\/\W/\A

AR 18 %3 1 247 FFT 40 29

B4 7 FRT g3 40 % w0if 5 Wl

:"@0

FFT spectnum

AR 19 % 2% 2 e

F 37 FRT 3k 4 % (847 5 Bl

FFT spectram

L N T —

AR 20 25E 2w

SDNN st3* Bl

B 47 FRT @48 40 % 140 5 Rl




(ms)
&

. A
NEANY A\

100

50

(4] T T T T T 1
F—% ¥-x ¥=x ¥mx FER EXX

(e fE /55 P )
== & A % /3045
150
~

A W21 % 1 SNM 4% #grdew il

350
(ms)

300

sl 1]
I
el

50

A
~ Y X
X Tk
N

(1) T T T T T 1
E—% B-R E=Zk BoX EEX BEXXR

(€800 )]

- W jon
—— 4k A & /305

A F122 x4 2 SONNE 4% 5 grdpr if -

3.2 LF g

3.3 HF 347

)

1000000
(m*) 300000
800000
700000
600000
500000
400000
300000
200000
100000

A

(AR EE /B P )

A\
1 R\
[\

—— ik H A /08
’W—I—ﬁ H & /304

\ / W4
\/ P ™

F—A ¥-_R =% ¥ux §ER ¥£XR

AR 25

Z#F LHPM &r sy i

70000

[ms?)

50000

[k & /85 P )

30000

n —— A /09

20000

== 1 /304

10000 -

F—% % ¥=x fmk ¥EX EXxX

B—% Bk B=% Fowx FER EXAX

anpoon
(ms?)
800000 r
700000 /
e (s /85 )
R —— A OR
A00000 = £ A % /305
300000 /
200000
100000 /
ol B o

AR 23F2HF R Grdgr .
3.4 LF/HF  ¥e3* )
12

I

08
: (RS /85 R
05 - P i —— 55 R /04
/ \/ == {7 A 1% /3049
04 ‘
0.2
o T T T 1

B—% ¥-—R $=x ¥mXx EEX BXxZ

A F23 EREX1ILER 4» vagr e

50000
(ms?) H
:j: / \ (ki /85 80D
R \ A / \ —— i A A /05
o \/ \ \ —8- A % /305
N—
o : J ! T T 1

E—% B-oX B=X ¥mk BER EXAX

A 724 XEH 2 PR & mggr e

A W27 £ 1 LF/HE M 4% 54w s o




12

1 /\
08

/ \ (4K 86 /850D
06 PR R T
== £ H % /304
0.4
0.2
] T T T T T 1

F—% B-R B=ZR BRomR BEXR EXX

114
mmHG)

112 1//;---_‘\\\
110 K [€13.74=15]
108

\\ \\» —— g 705
106 ~"

\ —B— & A /30 5
104

102

100 T T T T T 1

AR 28 X3 2 LF/HF Bl &r 54 18 e

3.5 § i Bt

B—AR B-X ¥=R Box EEXR EX~X

", /
/

96
/ \\ / (#4605 RY)
as / -t A AT /05
\‘-\,/ —— & A 1% /30 4
o4
a3
92 T T T T T 1

E—%R B-—x ¥=x ¥wx BER EXX

AF 3l EEE 1 R AR A g
g o

118
(mmbe),

114 ’\

= 7 |,
110 \///}(\ /Xi
106 #

y

(5 5 /EE R}
b i A T /05
& A /30

104
102

100

98

B—R $-x ¥=x ¥mx EER BXxX

Ag] 32 L‘:é‘j 2 *]Ifﬁ@“"“-gl A H o BT AL

AF29 FRF 1 L FHFR K HegT e (e
98 7o
% (mmHG)
i /' e

/ B M
BE
. )t. e e
= \ —— & H A7 0

» WA /305

Gk 6/ w5 1)

Vi
/ \\ / (BRI /T5RY)
as == A 0
4 \‘\/ - A %30 4
94
a3
92 T T T T T 1
E—R B-ox ¥=Zx $oR BEXR EAX
AT 30 REH 2 S FMEIE AT DB

3.6 iR 3R

60
58
56 T T T T T 1
B—% B-_x E=k 8% EER BXxZ
AR £FF ] FRRATE G Do
& o
( Ew)
mmHG
”_5;;;7rf*§37£%‘
60 - \‘-
50 (1R /05 1)
a0 —— & A # /05
== 4 H 1%/30 4
30
20
10
o T T T T T
B-—% $-% E=x $mwx BER EXR




AR %32 FERAPR &0 Bk

,4

i °
B
EARMAT BEY O RERFAMALER
BFETEP B o B> #RE* RIFHEEE > o

@'?4“§A7ﬁah’¢ﬁ%9ﬁﬂﬁw*9ﬁ&%
IR VPR R At R ¥EpE A 18 SDNN S LF

HF ~LF/HF en& 2 £ 8 - d HRV &9 > RIFEE2 &
HRV $USred § BT ph oo fot ol w8 75 2
A2 HRV ch2 2 EMEr L2599 24 ~+2h
SDNN ~ LF ~ HF ~ LF/HF “M\%\%‘Lﬁ;‘ } e B oA
HEATRIFREZ 7 oGk p 24 QR ivr H R

Proo FRB Y R A M R RF
e
ERRE

BE#ERaLE LRt cdp i a‘%l ‘*5&%
Mo BRI g %S e 0 0 B E T
AP T EFREFOIP - FTREPTELERE
Ay s g reeftae sk
BT BT R AIF S AU 0 PR gy
T oo AT ETHE T\F'/))—?' HF RBNV % 0 iz B
LAY BV AR ’%Lmﬁfﬁf

Riph e A2 Sty ot
F LG DR et e il SBLAT i & ol

A SR S E LA LR s
Aood BT X RERE 0 X g K F e B
A R RERE LB E Y £ A RINRA -

|
\\?{)
ol

<

Gk

L[] pusctf - 2013 - 4 4 <52 ﬁﬁ?ﬁ‘ﬁ%’i
A 5 94-

;‘F‘/;}%\ﬂ 1;5:44—7 4‘-‘7‘:,,/%7 25

2.[2] (L gD e 2012 A AP FEE
FITR A AL SRR R IR S
% 20-97 F o

3 Bﬂﬁﬁﬁvﬁ“ﬁ BpEEE R E0E 0 2005
TeFRRROEANZER Y DRY 5= %0 %

-H 5 1-10F -

4.[4] Mk 2010 T2 F SR o IR R 2
e LR PR maﬂgwl,;w,fig;g HI
% 0 %426 F o

5.[0] £ B ERET FEP
ALY 0 IRV B Rt
FEEIESALGT 0

* 447> 2010 PPG
TR -F - g4
»9-42 F -

6.[6] % mmr%ﬁiﬁﬂ
BR2FH 5 EL
% 16-31 F o

g2 ox
FoRFEFLIMLE

T.07) S49A & T 7 im~ o s
2009 > Mw F R F AT o r:jﬁ*%&ﬁ}ﬁﬁe?gp;nj,iﬁ
52#% > % 64 > % 290-293 7 -

8. [8]4hif A ~ 2 Ll B~ F fpak > 2011 T
ﬁ@ﬂﬁﬁulwﬂwvléédJﬂ%ﬁﬂ%
¥ Fagga ko 5 11-33F -

9.[9] s # 20147 F F4odtin 4 2L L
BAMARTHLLBE R EARAFES]
ML o % 1-1O | -

10.[10] ®m 1 J%*/ﬁxé’lxﬁr VS p & &
AR~ ke p A EH
http://www. judyyoga. com/blog/?p=3042 °
2P B 2017047 19 P

«%—r mﬁh

11.[11] B9 p &4 543 HRVIGRIZ 5% Fk
IpFrle § pEHGLAAKRPISKRE BR
http://hrvtw. blogspot. tw/2010/09/hrvq. html -
ZEp H:2010 09 % 15 F

Study on the variation of heart rate by lemon

enzyme

Student Name : Pei-jin,Zhong Zi-jun, Liu

Guidance professor: hsun-heng, TSAI

Department of Biomechatronics
Engineering  National Pingtung University

of Science and Technology

Abstract

This topic aims to explore the role of lemon
enzymes in human heart rate variability. The
activity effects of SDNN, LF, HF, etc. of the
sympathetic and parasympathetic nervous
systems of the autonomic nervous system,

adjustment of monitoring methods.Measurement
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of heart rate variability through the principle of
electrocardiography (ECG).In order to observe
changes in heart rate variability signals and
autonomic nervous system activity. Understand
whether lemon enzymes help effectively influence

the activity of autonomic nerves.
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Heart rate variability, Autonomic nervous syste
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Amplification

Portable LAMP and DNA reproduction system
Student : CHEN,JIA-WEI - SIE,WUN-CHENG -
HU,YU-RUEI

Teacher: CHEN, JYH-JIAN

National Pingtung University of Science and
Technology

Abstract

Nowadays, agriculture, Aquaculture and virus need
more convenient machine and technique to detect.
Agriculture and aquaculture both are the first step of
prevention, so it needs faster detect and cheaper price,
and even does not need professional inspectors. Since
keeping reagent is easy, this technique is gradually
rising. Now, LAMP has five performance: (1)Precise:
Exactly detecting the species. (2)Sensitive: even in the
few substances, it still can check. (3)Stable: Detection
reagent can keeps fresh for a long time. (4)Simple: the
apparatus is easy to carry. (5)Economy: cheap,
affordable to business holder, easier for massive
sample selecting. By now, none of the LAMP sample
can fit those requirements above, but there is plenty of
room to develop when engaging on client's
requirement. LAMP technology detecting methods.
(2)vision method: light the sample with ultraviolet ray
after reaction, the result of replication can be shown.
(2)Earlier method: by electrophoresis through the
sample and create bar-step result. This method takes
time, does not fits immediate requirement. The picture
below shows the result]
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Abstract

Mousetraps are hunting traps that are mainly
used to capture mice and may also capture other
small animals either intentionally or
unintentionally. Mousetraps are usually set up in
indoor environments where rodents are
suspected to be present. However, the general
mousetraps make it difficult for mice to die,
causing the Animal Welfare Association to
oppose it. Therefore, traps are now trapped in a
trapped manner. In the days when sensing has
become more and more convenient, almost
devices for installing sensing elements in

institutions have become popular.



Design and implementation of an automatic
drip irrigation system
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Design and implementation of an automatic drip
(a) irrigation system

Students : Yan-Cheng Kong and Yu-Xuan Huang and
Zong-Xian Ye

Advisor : Dr. Chung-Liang Chang

Department of Biomechatronics Engineering
National Pintung University of Science and
Technology

Abstract

In response to the growing scarcity of domestic water
resources, Therefore, we need to discuss the proper
handling and allocation of water resources. Study
water-saving irrigation methods, This study
investigated the topic of drip irrigation, timers,
artificial water rate by 3, The automatic drip irrigation
system takes the soil moisture monitoring module and
the hydration module as the main detection and control,
Monitoring soil moisture control drip irrigation
systems for drip irrigation. Observed through the
experimental results, Automatic drip irrigation relative
and timer daily water consumption, total water
consumption 3.75 times, Automatic drip irrigation
relative and artificial daily water consumption, total
water consumption 2.5 times, This experiment shows
that, drip irrigation system design of this study
effectively achieve the purpose of saving water.

(¢c) Keywords: Automatic drip irrigation system, soil
Bl 13 =7 B cBHF Bl 8RR moisture sensor, embedded system
@+ (b)erE : (C)p &iFiE
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Replace the matrix cultivate mushroom -

corn cob medium

Guanwu Pan, Chunwei Chen, Kuanwei Yeh
Advisor: Pomin Li
Department of Biomechatroics Engineering
National Pintung University of Science

and Technology

Abstracts

The main purpose of this study is to
discuss reducing costs and using
different substrates to grow the mushroom
mycelium, and the carbon source
experiment with potato and the price of

potato and the corn on the cob of corn,



nitrogen source experiment reagent by
using brown sugar, white sugar, glucose
level to develop the possibility of this
mushroom mycelium in the experiment
selects the corn cob, sweet potato, brown
sugar, sugar instead of common natural
petri dishes of potato in the potato
dextrose AGAR (PDA) and nitrogen source
matrix, the use of different materials,
sugar synchronous culture, days with
experimental understanding of mushroom
cultivation and growth of difference, and
through the phenol - sulfuric acid method
for determination of polysaccharide of
total carbohydrate content of test sample
solution.

Before the experiment with temperature
as a factor was found best 28 °C
temperature for the hypha growth, the
second experiment change nitrogen source,
the experimental results with brown sugar
growth rate is best polysaccharide body
same, carbon source for the third time
experiments with potato as contrast to
black sugar, using corn cob dry milling
experiments with sweet potato, corn cob
growth rate faster, according to data from
the second to sweet potato,
polysaccharide detection corn cob and
brown sugar is the best.

With glucose medium potato and corn cob
(50%) compared to black sugar medium
growth rate, dry weight, polysaccharide
analysis is made from corn cob (50%),

brown sugar medium outstanding.
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Smart Parking

Student name: Chen Jianting
Wu Mengting

Instructor: Chen Weicheng

Summary
In everyday life, in many parking lots,
many people have seen a lot of parking, or
are very close to the next-door vehicle.
They are afraid to get into the car by
getting themselves or the person next to
them to get off or get in the car. With the
increasing number of mechanical parking
lots, its problems have come up again. For
example, most of the mechanical parking
lots are installed indoors. The lack of
indoor lighting causes many parking dead
spots. Therefore, we used the Arduino as
a controller to identify the location of
the vehicles and changed the parking lot.
The general operation mode uses LED 1ights
to compensate for dim eyes, dead angles,
and narrow parking spaces. It is designed
toallowa smart driver to stop the vehicle
in the parking space and guide the

driver’s lights. Lattice model.
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2-2 Android Studio B %1 &

Android Studio #_- % Android B % &5
& »> IntelliJ IDEA. #g v Eclipse ADT -
Android Studio # %7 & & ¢ Android B %
IR RBEFfoA g - [14]
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# Gradle s £ 4% o
1. Android % e fpfob-id i3 4R -
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2-3 Java Development Kit

Android #2338 & 2 Java # 3 kB,
Android Studlo X H_ Java B, T
& p & Java MR B EE, 2 )*ILU{
JDK - [15]

Java Development Kit (JDK) £ B 7 aét
H Java B A A Fehi f B g2
(SDK » Software development kit) o p 1%
Java #£im k> JDK ¢ &= 518 % &R iLeh
Java SDK o d »% JDK eh— 384 Fr b # Fp’ “«%%’*
FE o omEE R o Ft > 2006 & BT

# o A GPL B JDK > @ JDK & 5 B

d it a3 H0 S EFRHFELE BB
ok 4 82 7 GPL ¢ OpenJDK i # < [16]
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- TR AT Uk B GG
EditText(fij » P ) 7 * khjedr- 211 %
752815 %4 TimePickerDialog(p B iE % %)
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¥ 4% o) fe & AlarmManager( # 3% ) v
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. F # = & % 7 (Data Definition B Activity » i@ F #% kped A pp e 50
Language » DDL) » ig#fchdp 4 2 & % ¢ g Activity °

ek 2 R A B TR o

2. F F ¥ 3% 7 (Data Manipulation
Language > DML) - ipafehdp 4 Rl WE
AP T AL > 2 FEA7H (insert) ~ {

public void gomon (View v){
start Activity{mew Intent{this mon.class));

H
public void gotue (View v){

%‘r(update) | K’% (de 1 ete) N e (query) ) start Activity(new Intent{this.tue.class)):
£ public void gowe (View v){

start Activity{new Intent{this we class));
Z N BEBin :mb].ic void gothu (View v){
start Activity(new Intent{this. thu class));
31 A2 W A5 3 pubic vod g0 (View 1)

startActivity(new Intent(this.fri.class)):

Bl= 5 App P Ta o 7 g PG 2 ke }
. .o v L . public void gosat (View v}{
S st 2R S Button > M4 w5 R

. start Activity{new Intent{this sat.class));
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switch (itemId){
case Rid.add ifem:
final Intent intent = new Intent(" ADD_ITEM™);

startActivityForResult{intent, )
break:;
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4% OnltemLongClickListener(& 4%) % 3 B~
SF I A AT B B 5
BI% B ARG -
AdapterView OnltemLongClickListener itemLongListener = new
AdapterView OnltemLongClickListener() {
@0vermide
public boolean onltemLongClick{AdapterView<?> parent, View view, int position, long
id) {
Item item = item Adapter getltem{position);
processhMenu(item):

itemAdapter. set(position, item);
return true;

}
I
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RIZIERE
AlertDialog Builder d = new AlertDialoz Builder(this); RERNT
String message = getString] ¥ 16:05
d.setTitle( ) )
M String formar selectedCounnt));

d.setPositiveButton(android R string yes,
new Dialoglnterface OnClickListener() {
@Overnide
public void onClick(Dialoglnterface dialog, imt which) {
int index = itemAdapter. getCount() -1;

while (index > -1){
Item item = itemAdapter get{index);
if{item isSelected()){
item Adapter remove(item);

itemD delete(item. getld());

}

index —;
}
itemAdapter notifyDataSetChanged();
selectedCount = 0;
processMenu(null);

}

N
d.setNegativeButton(android B_string no null);
d.show();
break;

WL B R 22 BlL - 37k B %

1% OnltemClickListener(g— 7T )jE® # B~ B~ = f1* TimepickerDialog * TR » %
@

SIS A I TR N T I EATG e REPR (& AR AR & R AR
.é;,f;;{f;@ i%?@@nﬁf}.‘i&@_%ﬁﬁ o PlEE S BT _|~1#r|\fujgg]?§ o

PR
AdapterView OnltemClickL istener itemListener = new AdapterView OnltemClickListener() {
@Override
public void onltemClick{A dapterView<7> parent, View view, int position, long id) {
Ttem item = item Adapter. getltem(position);
if (selectedCount > 0) {
processMenulitem);
item Adapter set(position, item);
}else {
Intent intent = new Intent(
"EDIT_ITEM");

intent putExtra("' position", position);
intent putExtra(” com.example.test.myapplication.Item”, item);

startActivityForResult{intent, 1);
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public class AL ARMR extends BroadcastReceiver {
public ATARMRY) {
}

@Overnde

public void onFeceive{Context context, Intent intent) {
ItemD itemD = new ItemD{context. getApplicationContext());
List<Item> items = itemD.zetAll{);

long cu= Calendar getfnstance().get TimelnMillis();

AlarmManager am = (AlarmManager)
context.getSystemService(Context ALARM SERVICE);
for (Item item : items){
long alarm = item.getAlarmDatetime();

if (alarm =0 | alarm <= cu){
continue;

}
Intent alarml = new Intent{context AL ARMRE class);
intent putExtra("'id" item. getld();

PendingIntent pi = PendingIntent. getBroadcasi(
context, (int)item getld().
alarml PendingIntent F1.4G_ONE_SHOT);

am.set{ AlarmManager RTC WAKEUP item getAlarmDatetime().p1);

Fl- = S4p 25 7

Calendar calendar = Calendar. gedinstance();
Intent intent = new Intent();

intent. setClass(this. MyReceiver.class).

Pending[ntent pendingIntent = Pendinglntent getBroadcas(get ApplieationContext() 0.intent 0);

AlamManager alamManager = (AlamManager)
getApplicationContext() getSystemService(Context ALARM SERVICE),

alamManager set(AlsmManager RTC_ WAKEUP, calendar getTimeInMillis() pendinglntent);

alamManager.cancel(pending[ntent);

Bl w3 A4 B
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Bl 5 TR A fE 2 AR5 425 DR
BB OATH S B IE B RPRE S T AL

public static final String TABLE_NAME = "item";
public static final Sting KET ID="_id";

public static final String DATETIME COLUMN = "datetime";
public static final Stnng COLOR_COLUMN ="color™;

public static final String TITLE COLUMN = "title";

public static final String CONTENT COLUMN ="content";

public static final String FILENAME COLUMN = "filename";
public static final String LASTMODIFY COLUMN = "lastmodify";

public static final String ALARMDATETIME COLUMN ="alarmdatetime";

public static final Stnng CREATE TABLE=
"CREATE TABLE " + TABLE NAME+"("+
KEY ID+" INTEGER PRIMARY KFY AUTOINCREMENT, " +
DATETIME COLUMN + " INTEGER NOT NULL, " +
COLOR_COLUMN +" INTEGER NOT NULL, " +
TITLE COLUMN +" TEXT NOT NULL, " +
CONTENT COLUMN +" TEXT NOT NULL, " +
FILENAME COLUMN+ " TEXT, "+
LASTMODIFY COLUMN +" INTEGER, " +
ALARMDATETIME_COLUMN + "INTEGER)";
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) o
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long[] vibrate_effect=

1000, 500. 1000. 400. 1000. 300. 1000, 200. 1000, 1001-
000, 500, 1000, 400, 1000, 300, 1000, 200, 1000, 100} ;

builder setVibrate(vibrate effect);
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2. Open Handset Alliance (OHA) - 2007 - i%
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Develop a Curriculum Reminder by Android
Mobile Phone Program



Name of student : Li, Yue-Chi ~ Syu, Rui-Ting ~
Syu, Ren-Jie

Adviser : Dr.Hsieh, Ching-Lu

Department of Biomechatronics
Engineering
National Pingtung University of Science
and Technology

Abstract

With the development of technology
equipment, mobile phones are becoming
more and more popular. The introduction of
the Android system has brought the
development of mobile phones into a new
field. The well-known mobile phone
manufacturers in the world are
increasingly developing their enthusiasm
for the development of Android smart
phones, and the use of the Android system
is rapidly increasing. The diversity of
Android Applications has a non-negligible
effect on people’s quick access to
information and convenience for people’s
lives. This study uses the Android
operating system to develop a timetable
App for easy reminding, allowing students
to use the App that is reminded by this
timetable, and its functions include new,
deleted, modified, and reminded.
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Development of Single Chip Gas Sensing System
for Evaluating Hay Quality
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Teacher : Ching-Lu Hsieh
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Abstract

In Taiwan, animal husbandry faces a problem of
technician shortage especially in hay quality
evaluation. In order to help farmers to obtain
hay quality inmore quickly way, this study uses
an Arduino UNO combined with gas sensors to
detect the odor of hay. Hay samples are taken
indifferent quality and species. The detection
system can be easily applied in the field. Some
experiments have been conducted and the results
are shown and discussed in this study.
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This theme aims to improve the
observation of most aquaculture
industries. So use the Raspberry Pi
Raspberry pi 2 B+ and Raspberry pi 2 B
camera lens applications to record the
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& IMPLEMENTATION OF EFFECTIVE AND LOW-COST BUILDING

MONITORING SYSTEM(BMS) USING RASPBERRY_PI

[2]- B #F et
AE PP cniBig B PR

AN OME KPR BeRE

A Raspberry in Sub-Saharan Africa? Chances and

Challenges of Raspberry Pi_and Sensor Networking in

Humanitarian Logistics
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eating behavior of ornamental fish. We
need to understand the application of
Raspberry P1 2 B + and Raspberry pie
Raspberry Pi1 2 B camera lenses. To know
how to set the camera mode. Must
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understand the knowledge of fish feeding
behavior. Can experimental and sample
observation records. Raspberry pi 2 B+
and Raspberry Pi Raspberry pi 2 B camera
lens application after fish ingestion.
Next continue our how to set up MYSQL
database. Then upload our data to MYSQL
database. We will log in from our remote
computer to our Raspberry P1 Raspberry pi
2 B+ Server for data.
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