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lot System for Intelligent Ecological Prevention and

Control of Habitat in Rural Areas

Abstract

The phototaxis characteristic of Eupatorium Mikania micrantha it
climb up, entangle, and cover trees, so that the tree will be weakened and
suffocated due to the obstruction of photosynthesis. Mikania micrantha is
listed as one of the top 100 invasive alien species in the world by the
International Union for Conservation of Nature (IUCN). It is also known
as "plant killer", "green cancer".

The camphor forest farm run by young returnees in Miaoli is selected
as the implementation site of this plan. It is hoped that through field visits,
control machine simulation, and 10T system design, the control machine
will be made into shape through industrial design methods and put on the
site to test its effectiveness in the field.

The current work projects that have been completed include: 1. On-
site investigation. 2. Simulation design. 3. Discussion at manufacturer
meeting. 4. 3D model prototype. 5. Interface design. 6. Prototype
production. 7. Field setup, etc.

This project hopes to prevent the spread of Mikania micrantha and
reduce the risk of suffocation of trees due to entanglement through research
and design. It uses IoT system design to make the removal operation
precise and less labor-intensive.

Keywords: Smart Ecological Control; 10T System Design;

Model Making; Mikania micrantha
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arduino 1 1E;E RE R AIR8

Arduino

AR SN SR, A, BB L ) TIRERERR SR
1.LEE R A LM393iS A, TS E,
2. T{EERE 3.3~5V
3.PCBR~F:3.2cm x 1.4cm
4 hiR L, B
()RR fH, DOBHE B,
Q) RERREE (H, DO IEEL.
5 tREHE, RERAE REE, TLULHEEIE. [
e

NodeMCU-32S #HZ R4 ESP32BASR

HHRA 5 NodeMCU-32
R+ 25. 4um (W) *48. 3mm (H) +0.2 mm
HE DIP-38 (2.54 [& EAREHE4)
SPI FLASH %A 32Mbits
b& & 3-] UART/SPI1/SDI0/12C/PWM/12S/IR/ADC/DAC
MERE 240072483 5MHz
BORE X% 300 ~ 4608000 bps , Bk 115200 bps
®x ¥EF 4.2 BR/EDR = BLE #4
SPI Flash Bk 32Mbit, AKX H 128Mbit
IREE =200 ~ ¢
FHAE -40 'C ~ 125 'C , < 90%RH
Micro USB #:# 8 JE 4. 75V"5. 25V, ## 5.0V
L HEuE aif‘ SE.G\‘, fEER :014, ## 3.3V
WiE FCC/CE-RED/1C/TELEC/KCC/SRRC/NCC/BQB/RoHS /REACH

piSaL 1% ]

—, Rf: E62mmXE20mmX=8mm

. BYSE: Water Sensor 7KfIEKEIZE
=. I{EEE: DC3-5v

M. {E$%:938

. RN

1. Bl EFE: 40mm x 16mm

2. HMETE:: FRAIESS

3. TEEE: 10°C-30C

4, THEREE: 10%-90%HE £ 4%

5. EmER: 3.5g2 IRMAALRXFENREE, BEENsE N
, 6 MEREIRTE; MEIEEINOmA

7. EMEE: 3.5¢




P P ReHG

T HGE R B ORI RR

R~t: £30. 5mmX K 12mmX 7. 2mm
v THELEREISE:  DHT11E0M R (2%
 TERB: 'RV
v AFES:
\ REDRIRGEE: 20-—90%RH
 RERITSE: £5%RH
\ REAIREEE: 0—50°C
 RERIRME: 2°C
« TYE®®E: pC5v/3.3V
v MFERE L
v BEREE O BRI
« WOmmEEIRAATL, HERE

=B In

® N O OO A W N

TEMEAE

—. R~f: £27mmXE40. 5mmXE4. 5mm

=, {ERLEERISE © ESP32 CAMBHEEMR+OV264085 TR
=, IEEE: F/EAmA

PO, 52

1. #8/1\802.11b/ g/ n Wi-Fi + BT / BLE SoC#5if

T P T R B R O IR ShAE S BB 2(\ICPU, F&240MHz, &
1600 DMIPS

N#E520 KB SRAM, #4514M PSRAM

2, FHEUART/SPI/12C/PWM /ADC / DACZ S /4 N
1B PO AERIOV2640/0V 76701/ B 5 WiFI {5/ TF-F/% 5
FEARAR Y

# A LwipfiFreeRTOS/STA / AP / STA + AP T{E{
/Smart Config / AirKiss— #7057 55 8#E/ 18 AT A HU TR
EZHNHE IR FOTA)

@ B
Rig Bk RGEL
— ERAELIENTH, 85
NodeMCU ESP826 6448 21k . ESP8266[A%E#R
RS EARRO R R

1BRAEE RS IR 50mm * 26mm* 18. 5mm
TKRIKEIE  BEMAKPHAK R
1 61%46%52mm

100CM7K &

HFBERAEA10P

HFBEREFE A 10P

HFBEREFE 0P

BIRPRRER

10. USBE R &1 4R

)

0: o o on
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KERREBHERGArduinoTE ML

= EHOSLENTH, 88!

1. Arduino Uno B3R 11.LCD1602 12C

2. 20MEA 12. BH1750FV | Y48 BRI 4R
3. B3 hifaAkiR4E 13. {AAR Hi%

4. kS RPEIRAR 14. KBBREEIR

5 8Wta 15. FHFTBRE

6. DHT-11EUR B4R 16.USB cable

7. SRR AR IR 17. A PR AR

8. KPRAEEW bR WIRA 18. +FEMH

9. W LEDHRAR 19. #WEETH

10. $REREA

EMERT : £21.9CM W 13.58CM W23 1CM(AREEI)
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B ERKR HKIE RS
i B (R 3R BGARRE
_ESR 2517k 3R #on/off
arduino iR EEAR IR TEEERR
ToiF IhRE

REmEECRIZE | R EBY SR

BrERAE  WABFRIRURSZE

mERCAISE | AEE

Efigs | EAM

EREE | E1TH
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3.3 4%/&/&& i e

B TEDRPRBZEEREIMBE S ATFR Y HEIREE
DHT22 i 234 2 % o e i ®_— 207 i % <~ e WI-Fi e 4 B > @
DHT22 {‘ —r}\m_/‘f"‘}i@ E’g #‘3‘3{":5 R

2N

:‘;-g - A2 WU I T R

5=

o
LERIEIRA © #HF g4 DHT22 B8 F > v 5% Bks
SR R ACR AR Yy SL BT U R MRBAER S F R
Al s~ BEERE -
2. g ie sk L BHE AT 104 DHT22 @ R B BoerB iR R By @
ﬁis?J | & #= (Local) PR 5% B -
SRARE #7 ¢  EATE R WI-FI e d > BR R R By 3% 5
rIOEPZE
AF AR C 195 DHT22 @R B B & Scdy o BHs iR gy
TR WK F gk 1T o

B B e DHT22 ehid & # 18 (v a2 (738 R A € )

Hhie o BRELRARAE £RY BB A 2K LBy
(IoT) 36 F » £ 7 r2it— H BB # o 0% EH L E £
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TR

*fvarfwwwihtml/command.txt - Mousepad
File Edit Search View Document Help
DR OEE B 5 B Q& n

Warning: you are using the root account. You may harm your system.

1'Estart apache server=
2 sudo service apache2 start
3
=sapache file path
\var\ww \html

=start mysql server=—
sudo service mysql start

= login to local mysgl
(as a root, using prompt)
sudo mysql -u root -p

(no password required)

= login to local mysql

(all privileges, using phpmyadmin)
username:kali

password: kali
allowed_database:All

= login to local mysql

(only with select_insert_update privileges, using php code)
username : kaligkmu

password:kaligi23

allowed_database:Leaf

= login to external mysgl

(only with insert privileges, using php code)
username:kaligremote

password: kaligl23

allowed_database:Leaf

33 =phpmyadmin=
34 password: kali

AP M4 £ B IR BB

W,
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N

4h localhost / localhos

<« C @

Kali Linux 8 Kali Tools

Mile A Minute Weed

Mile A Minute Weed: 0.07

@ Kali Docs

localhost/leaf/

localhost

N Kali Forums e Kali NetHunter OffSec

Exploit-DB

Google Hacking DB

P 3% MySQL

i} localhost { localhost / Le:
<

@

Kali Linux §8 Kali Tools

REle0]% S

Recent Favorites

[ New

+- ) information_schema
=Hd Leaf
J New

+4 Detect

L0 Record
+-_ 1 mysql
85 performancaie
450 phpmyadmin
-3 sy

 KaliDocs ¥ Kali Forums X Kali NetHunter

FAARER TEER 1)

+
O O = localhost

Exploit-D Google Hacking DB} OffSec

B 7 Server: localhost:3306 -~ (@ Database: Leaf » [ Table: Record

= Browse 3% Structure L[ soL , Search % Insert = Export [&& Import | &: Privileges
# Table structure 2 Relation view
# Name Type Collation Attributes Null Default Comments Extra Action

[J 1rub o int(11) No None AUTO_INCREMENT 7 Change
[ 2 TimeStamp datetime No current timestampl) & Change
[0 3 MileProb double No None & Change
[] 2 oOtherProb double No None &7 Change

Check all With selected: Browse Change S Droj > Primar Unigue Index
=] & el P Y ) q =

[ Fulltext 3 Add to central columns % Remove from central columns
@ Print ropose table structure @ ® Track table  IH Move columns  # Normalize
F& Add |1 column(s) after OtherProb v Go

Indexes @

Action Keyname Type Unique Packed Column Cardinality Collation Null Comment

o7 Edit €} Rename @@ Drop PRIMARY BTREE Yes No ruiD 2210 A No
Create an indexon | 1 columns Go

Partitions @

Operations

@ Drop More
@ Drop
@ Drop

@ Drop

More
More

More

FE Spatial

¥ More

. No partitioning defined!

=l ~aneal~table
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localhost

Kali Linux 8 Ka « KaliDocs ¥ Ka s X Kali NetHunter Exploit-DB Google Hacking DB

7 Server: localhost:3306 » @@ Database: Leaf » [f Tabla: Record

aEle . @ [Z] Browse 34 Structure | L] soL L, search 3*¢ Insert =} Export [ Import =9 Privileges J° Operations ¥ More

Recent Favorites
« Showing rows 0 - 24 (2453 total, Query took 0.0008 seconds.) [rUID: 2658... - 2634...]

=
=D SELECT * FROM "Record’ ORDER BY 'TUID’ DESC
| information_schema
=) Leaf O Profiling [ Edit inline 1[ Edit 1 Explain SQL 1 [ Create PHP code ] [ Refresh 1
id New
T'}‘i Detect 1 v > >> Number of rows: | 25 v Filter rows: Sort by key: | PRIMARY (DESC) v
+- Record
+- mysql Extra options
+- | performance_schema
%~ phpmyadmin —T— ¥ rUID - 1 TimeStamp MileProb OtherProb
[
#1 sys O 7 Edit %&Copy @ Delete 2658 2023-07-07 08:44:52 0.07 0.93
[ 7 Edit %&Copy @ Delete 2657 2023-07-07 08:32:33 0.08 0.92
O & Edit 3iCopy @ Delete 2656 2023-07-07 08:05:06 0.1 0.9
O 7 Edit %&Copy @ Delete 2655 2023-07-07 07:35:06 0.09 0.91
[0 7 Edit %&Copy @ Delete 2654 2023-07-07 07:05:05 0.1 0.9
O 7 Edit 3 Copy @ Delete 2653 2023-07-07 06:35:05 0.1 0.9
O 7 Edit 3&Copy @ Delete 2652 2023-07-07 06:05:04 0.1 0.9
O 7 Edit %cCopy @ Delete 2651 2023-07-07 05:35:04 0.1 0.9
O g7 Edit 3 Copy @ Delete 2650 2023-07-07 05:05:03 01 0.9
[0 .7 Edit 3&Copy @ Delete 2649 2023-07-07 04:35:03 0.1 0.9
O 7 Edit 3&Copy @ Delete 2648 2023-07-07 04:05:02 0.1 0.9
O 47 Edit 3 Copy @ Delete 2647 2023-07-07 03:35:02 0.1 0.9
[0 7 Edit 3&Copy @ Delete 2646 2023-07-07 03:05:01 0.1 0.9
O o7 Eedit 3&Copy @ Delete 2645 2023-07-07 02:35:00 0.1 0.9
Seanimalt 3:copy @ Delete 2644 2023-07-07 02:05:00 0.1 0.9

g
3
HY

Boh2R MySQL T A B2 THBER 2 (2 ME S FIRREF)

KaliLinux & Kal ! Google Hacking D

[F Teble: Detect

aEe 'y =] Browse 14 Structure [] sQL \ Search ¥t Insert &} Export [& Import =7 Privileges J° Operations ¥ More
0] £
Recent || Favorites 4 Table structure | & Relation view
— e
New # Name Type Collation Attributes Null Default Comments Extra Action
o
E_J e cE e 0 1duib >  int(11) No  None AUTO_INCREMENT 7 Change @ Drop More
[
—HJ Leaf [] 2 TimeStamp timestamp No current_timestamp() &’ Change @ Drop More
IF] New [0 3 wetstatus tinyint(1) No  None & Change @ Drop More
4k Detect
I i p
83 Record [] 4 airStatus tinyint(1) Mo None & Change @ Drop More
e T 1 heckall  With selected. b ch d I
Check a Wwith selected: Browse Change @ Droj Priman Unique Index Spatial
+— | performance_schema [m] = & 9 @ P ol v £ q & Esp
8 G phpmyadmin [ Fulltext % Add to central columns % Remove from central columns
+- | sys
(& Print & Propose table structure @ @ Track table fo Move columns st Normalize
Fc Add |1 < | column(s) | after airStatus v Go
Indexes @
Action Keyname Type Unique Packed Column Cardinality Collation Null Comment
¢ Edit &} Rename @ Drop PRIMARY BTREE Yes No duip 176 A No
Create an index on | 1 = | columns Go

Partitions @

[ +, No partitioning defined! ]

= Console table

ERAEE ER T K

~
o
E <
~=h
(4
et
7
>
[y
]
W
(w.
—
By
By
(\s,
Ei
E
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{44 localhost / localhost / Lea X

€« C @

KaliLinux # Kali Tools

+

QD =

© KaliDocs N Kali Forums @ Kali NetHunter

localhost;

Exploit-DB

Google Hacking DB

Server: localhost:3306 > () Database: Leaf » [f fable: Detect

OffSec

oElo . 7] Browse 4 Structure L] sQL , Ssearch ¥t Insert &} Export [id Import = Privileges J° Operations ¥ More
2 =4 w S
Recent Favorites
« Showing rows 0 - 24 (176 total, Query took 0.0008 seconds.) [dUID: 176... - 152...]
=E
& New . . .
SELECT FROM "Detect’ ORDER BY "dUID™ DESC
- | information_schema
~ | Leaf [] Profiling inline ][ Edit ][ Explain SQL 1[ Create PHP code ][ Refresh ]
d New
+-} Detect 1 v [] showall | Numberof rows: 25 v Filter rows: Sort by key: | PRIMARY (DESC) v
+- ¥ Record
T* mysql Extra options
+~ | performance_schema
-G phomyadmin T~ v dulD . 1 TimeStamp wetStatus  airStatus
[
F- 1 sys 0 &/ Edit 3iCopy @ Delete 176 2023-07-07 08:05:04 i
[0 ./ Edit $:Copy @ Delete 175 2023-07-07 08:05:03 1
O & Edit 3iCopy @ Delete 174 2023-07-07 07:35:02 1
O 2 Edit #c Copy @ Delete 173 2023-07-07 07:05:00 1
O g Edit 3:Copy @ Delete 172 2023-07-07 06:34:59 1
O & Edit #:Copy @ Delete 171 2023-07-07 06:34:59 1
O g/ Edit 3&Copy @ Delete 170 2023-07-07 06:04:58 b
0O 2Edit Fc Copy @ Delete 169 2023-07-07 05:34:56 1
O g Edit 3iCopy @ Delete 168 2023-07-07 05:34:56 1
[0 7 Edit 3:Copy @ Delete 167 2023-07-07 05:04:55 1
0O & Edit %iCopy @ Delete 166 2023-07-07 04:34:54 1
O o Edit 3iCopy @ Delete 165 2023-07-07 04:04:53 i
O g Edit 3iCopy @ Delete 164 2023-07-07 03:34:52 1
0 (/Edit %:Copy @ Delete 163 2023-07-07 03:04:51 1
ml.Conzole it % Copy @ Delete 162 2023-07-07 02:34:50 ¥

FETTRREFT o

kali@kali-raspberry-pi

~/Desktop/Python

File Actions Edit View Help

Desktop/Python

' ~/Desktop/Python
udc gpio_check.py
The Ground is dry.

The Air

isn't clean.
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FRER IR

=RENHR=
QREEHE

SIHRE

[ 2023/07/06 23:50:55 ]
[ 18]

ZRaE
[ ZFEEH]

Q
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4
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EEREHEEA:
=RENHR=

QREmma

VIHURE
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time
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W
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202318

SR S A NBIER:
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BRFAMRRAES
HHRRNERE

® I EEINFEOE ©
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B a2 HIRES:
ARERaN/NEEEMNUE
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¥R vk (T ehpr o 1% Figma akid B

g4 o1 Figma > htig 2

11013003 | https://www.figma.com/proto/bCeqVFwlojhBOtFg9IRbla/Untitled?type=

BER design&node-id=18-119&scaling=scale-down&page-
id=0%3A1&starting-point-node-id=18%3A119&show-proto-sidebar=1

11013001 | https://www.figma.com/proto/Q7PHfD55KtgWtaxdEbIUEJ/%E8%BE%B

3+ 2%E6%9D%91%E5%9C%B0%E5%8D%80%E6%A3%B2%ES5%9C%B
0%E6%99%BA%E6%85%A7%E7%94%9F%E6%85%8B%E9%98%B2
%E6%B2%BBAPPY%E8%A6%8F%E5%8A%83%E8%88%87%E8%AS8
%ADY%E8%A8%88?type=design&node-id=1-6&scaling=scale-
down&page-id=0%3A1&starting-point-node-id=1%3A6

11013049 | https://www.figma.com/proto/75TthigtGn6jUnxPg0z9EV/%E5%B0%8F
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5 T2 %E8%8A%B1%E4%BB%8B%EI%ID%A2%ES%AE%SC%EE%88%9
0?node-id=1-2&starting-point-node-id=1%3A2

11013025 | https://www.figma.com/proto/a2n9tGWSrj6gB5Uk14BleX/Untitled?type

M B =design&scaling=scale-down&page-id=0%3Al&starting-point-node-
10=1%3A2&node-id=1-2

11013059 | https://www.figma.com/proto/wlFtU2k01bnssyxONkYaCj/Untitled?type=

M i design&node-id=2-4&scaling=scale-down&page-id=0%3A1&starting-
point-node-id=2%3A4&show-proto-sidebar=1

11013073 | https://www.figma.com/proto/pKVWA4kcXUzUZuJV6LG3/%E5%B0

T IR %8F%E8%8A%B1%E8%94%93%E6%BE%A4%E8%98%AD?page-
1d=0%3A1&type=design&node-id=145-
2&Vviewport=295%2C362%2C0.28&scaling=scale-down&starting-point-
node-id=145%3A2

11013105 | https://www.figma.com/proto/OlzNKwrKWIY AvjWDyx76ir/Untitled?ty

A pe=design&node-id=2-4&scaling=scale-down&page-
1d=0%3A1&starting-point-node-id=2%3A4&show-proto-sidebar=1

11013117 | https://www.figma.com/proto/JQN20FFKuKQvx4210QUY S5/%E6%B0

& %A3%E8%B1%A1%E7%AB%99?type=design&node-id=1-
2&scaling=scale-down&page-id=0%3Al1&starting-point-node-
id=104%3A3917

11013119 | https://www.figma.com/proto/W4rjexwD7yBJkhsMeSucje/Untitled?type

E2E =design&node-id=42-519&scaling=scale-down&page-
1d=0%3Al1&starting-point-node-id=42%3A519&show-proto-sidebar=1

11013002 | https://www.figma.com/proto/9M1vwPtDPTrRaSapiL.02Bh/11013002---

4 %E5%BB%96%E5%A9%95%E 6% A8%BA?type=design&scaling=scale
-down&page-id=0%3Al&starting-point-node-id=1%3A2&show-proto-
sidebar=1&node-id=4-21

11013004 | https://www.figma.com/proto/yPs6dZhndROvD6DriNOVk8/Untitled?typ

1 sk e=design&node-id=109-50&scaling=scale-down&page-
1d=0%3Al1&starting-point-node-id=109%3A50&show-proto-sidebar=1

11013054 | https://www.figma.com/proto/7YdCCxm94epMOo0x0oRjSN2y/Untitled?ty

S I ¥ pe=design&node-id=12-103&scaling=scale-down&page-
10=0%3A1&starting-point-node-id=12%3A103

11013072 | https://www.figma.com/proto/9an20GENMKc4QaU06tufNn/11013072--

3R 2 %E9%84%AD%E4%BC%8A%ES%BB%B7---

%ES5%B0%8F%E8%8A%B1%E8%94%93%E6%BE%A4%E8%I8%AD
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?type=design&scaling=scale-down&page-id=0%3Al&starting-point-
node-id=1%3A2&node-id=1-2

11013076 | https://www.figma.com/proto/TF1r8px5rVv4xRK5Z09zA6/11013076-

VAR %E6%A5%8A%E6%9B%BC%E6%85%88?type=design&node-id=45-
2&scaling=scale-down&page-id=0%3Al&starting-point-node-
1d=1%3A2&show-proto-sidebar=1

11013080 | https://www.figma.com/proto/QsxnvngbuODYY OAoDEaFqga/Untitled?p

M fp 2 age-id=0%3A1&type=design&node-id=1-
3&viewport=292%2C448%2C0.29&scaling=scale-down&starting-point-
node-id=21%3A204

11013084 | https://www.figma.com/proto/V4fhsQ1LSg0Bh3ZuWRr9yX/11013084-

PR %E4%BD%95%E9%87%87%E8%91%B3?type=design&scaling=scale-
down&page-id=0%3A1&starting-point-node-id=1%3A2&node-id=1-2

11013098 | https://www.figma.com/proto/uVbnS2YbbAuut4vJdMgffK/Untitled?type

1+ %I =design&node-id=44-31&scaling=scale-down&page-
1d=0%3A1&starting-point-node-id=44%3A31

11013106 | https://www.figma.com/proto/GOcz7sH78Q3SX5xMe9Alwp/Untitled?ty

O pe=design&node-id=1-2&scaling=scale-down&page-
1d=0%3A1&starting-point-node-id=1%3A2

11013114 | https://www.figma.com/proto/DT4HivfDQ8je3anQAEAeK6/11013114-

FE A %E8%A8%B1%E7%B5%9C%E8%8C%B9%E5%B0%8F%E8%8A%B1
%E8%94%93%E6%BEY%A4%E8%98%ADAPP?type=design&scaling=s
cale-down&page-id=0%3A1&starting-point-node-id=1%3A2&show-
proto-sidebar=1&node-id=1-2

11013126 | https://www.figma.com/proto/sBMrKviif4AM9Xd7KzB1UuT/11013126-

~ 73 %E4%BD%98%E4%BF%90%E7%91%A2?type=design&node-id=4-
4&scaling=scale-down&page-id=0%3Al&starting-point-node-
1d=1%3A2&show-proto-sidebar=1

11013132 | https://www.figma.com/proto/X3GKUw1RzYpWzKOMQIx9bL/Untitled?

X type=design&node-id=1-5&scaling=scale-down&page-

1d=0%3Al&starting-point-node-id=1%3A5
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