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環境監控
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台中市清水區吳厝國小

新北市新店區新和國小

實施場域
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新和國小
氣象監控站



材料清單
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安裝地點
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感測器組立
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感測器組立
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感測器組立
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感測器組立
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感測器組立
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感測器組立

13



感測器組立
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感測器組立
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感測器組立
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感測器組立
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感測器組立
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感測器組立
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感測器組立
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感測器組立
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運轉影片
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長官處裝置顯示器
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長官處裝置顯示器
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長官處裝置顯示器
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測試顯示裝置
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公眾裝置
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顯示學校
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資訊站顯示
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溫度顯示
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濕度顯示

31



亮度顯示
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風向顯示
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氣壓顯示
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環境監控平台



系統實體架構圖 資料來源: 本研究整理

物聯網為基礎之系統架構
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MQTT運作示意圖 資料來源: 本研究整理

物聯網為基礎之系統架構
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物聯網為基礎之系統架構圖 資料來源: 本研究整

理

物聯網為基礎之系統架構
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系統展示

監控系統平台首頁

系統功能選項

工業型裝置選項

家用型裝置選項
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監控系統平台首頁
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系統功能選項

監控站台建置列示圖系統首頁選項圖

圖示瀏覽圖
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工業型裝置選項

工業型裝置首頁選項圖

感測裝置站台列示圖

溫濕度監測歷程資料圖
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工業型裝置選項

溫濕度監測值圖
溫濕度監測歷程資料圖
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家用型裝置選項-溫濕度

家用型裝置首頁圖

溫濕度感測裝置站台列示圖
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家用型裝置選項-溫濕度

科一館412研究室溫
濕度監測歷程資料圖

科一館412研究室監控站台
溫濕度監測值指針錶表示圖
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家用型裝置選項-光照度

光照度監測裝置站台列示圖

科一館412研究室光照
度監測歷程資料圖
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家用型裝置選項-光照度

科一館412研究室光照
度監測歷程資料圖

科一館412研究室光照度監測值指針錶表
示圖
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家用型裝置選項-甲烷氣體濃度

甲烷氣體濃度監測裝置站台列示圖

科一館412研究室甲烷
氣
體濃度監測歷程資料
圖甲烷氣體濃度監測

值指針錶表示圖
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家用型裝置選項-一氧化碳氣體濃度

一氧化碳氣體濃度監測裝置站台列示圖

新北市勞工大學
一
氧化碳氣體濃度
監
測歷程資料圖

一氧化碳氣體濃度
值指針錶表示圖
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家用型裝置選項-噪音

噪音監測裝置站台列示圖
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家用型裝置選項-噪音

新北市勞工大學噪音監
測裝
置站台噪音監測歷程資
料圖
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家用型裝置選項-噪音

新北市勞工大學噪音監測值指針錶表示圖
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分散式顯示裝置開發
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點陣式大型螢幕
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We Design
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Wind speed 

Wind direction

Temperature & humidity

Controller

RS-485 hub

Control box

 DATA Collector
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MQTT Broker
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System Design
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Original System Architecture
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 IOT-based System Architecture
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 Comparison
Advantages Disadvantages

Original
System

Architecture

Users can use any internet-ba
sed equipment via Internet to
access web-site and query se
nsor data with browsers in pa
ssive way

Those information still can’t
be delivered to users who ho
pe to get such information wi
th initiative and automatic w
ay.

IOT-based 
System 

Architecture

Under the above-mentioned
architecture, all information t
ransmission become very tra
nsparent and quick-response
to other independent devices
without any PC or browsers
supporting.

 Requires more processing
power and more memory.

 Limits the scalability as e
ach client devices.

 Centralized broker limits t
he scalability as each clie
nt devices



63

Implementation System



64

 Large Size Display Design
The study integrates the proposed visualized

large-size display based on RGB led dot
matrix and proposed controller as shown in
Fig 9 to enhance original system

The study integrates the proposed visualized large-size display based on RGB led dot matrix and proposed controller as shown in Fig 9 to enhance original system
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RGB LED Dot Matrix Display Proposed Controller

Integrate Controller with RGB led dot matrix display Integration Weather Station with Dot Matrix Display

 Large Size Display Design
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use uses LILYGO ® TTGO T-Display as
MCU and TFT as mini display.
Designs and Implementations a circuit and

layouts a PCB as a shield for TTGO T-
Display

 Large Size Display Design
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RS-485 HUB Circuit and PCB Layout

Running of the Portable Display Design 

Advanced Version of 
the Portable Display Design

 Portable Display Design
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開放式資料界街架構
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研究平台



雲端站台



開放性資料介面



Ｊｓｏｎ資料格式



表準Ｊｓｏｎ資料格式
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Ameba空氣盒子
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 使用RealTek設計開發的Ameba 8195AM

空汙盒子開發



組裝零件一覽(1/6)

762021/8/19

(a). 偵測空氣懸浮粒子感測器



組裝零件一覽(2/6)
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().Realtek阿米巴開發版



組裝零件一覽(3/6)
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(c). 顯示模組



組裝零件一覽(4/6)
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(d). DS1307 I2C RTC組



組裝零件一覽(5/6)
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(e). DHT22
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使用地圖模式查看裝置

http://g0vairmap.3203.info/map.html
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使用地圖模式查看裝置

可用滑鼠滾輪上下調整地圖大小
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使用地圖模式查看裝置

可用按下滑鼠左鍵平移地圖位置
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使用地圖模式查看裝置

選到您的裝置盒子的GPS位置



852021/8/19

使用GPS查看裝置

點選您的裝置
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查看裝置資料
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檢核網路資料-點選裝置
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檢核網路資料-視覺化資料
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檢核網路資料-查看歷史資料
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檢核網路資料：歷史資料
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ＥＳＰ３２智慧燈泡



ESP 32 
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Mini USB 線
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WS2812B
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燈泡底板
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Power(AC ~ 5V)
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燈殼上方與燈蓋
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燈底與電源頭
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實測畫面一

992021/8/19



實測畫面二
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行動裝置操控



軟體主畫面一
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軟體主畫面二
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進行測試一

@255000000#



進行測試二

@000255000#



進行測試三

@000000255#



進行測試四

@128000128#



燈泡畫面
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燈泡畫面
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燈泡畫面
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燈泡畫面
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日光燈源開發



系統架構(續)



研究過程



研究過程



討論
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虛擬開關
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 Background
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Motivation
 Although voice input like Amazon Alexa,

Google Home , Apple Siri, etc. can
integrate many electronic devices into
their home series to be waited to be
controlled, but those applications are not
open-system for the study targets, so
commercial revenue may block a win-win
situation at all
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Motivation
 Although voice input like Amazon Alexa,

Google Home , Apple Siri, etc. can
integrate many electronic devices into
their home series to be waited to be
controlled, but those applications are not
open-system for the study targets, so
commercial revenue may block a win-win
situation at all
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Motivation
 The most critical problems which is the fully

replacement of those power switches in families,
become impossible mission in spite of high-
expense and influence by migration and up-
gradation of traditional power-line cabling
deployments. If the study can develop some
mechanisms which can communicate with those
power switches and electronic products to co-
work together to up-grade the traditional
electronic products painless fully, the home
appliance of smart and intelligent home will take
over the traditional ones without any
revolutionary life-style change.
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Motivation
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 Constraint
　 The electronic led bulbs and tubes are

main research targets in this study.
　 The on-line web system and physical

controlling panel are the implementation in
this study.

　 The development of device is based on
NodeMCU-32 Lua WiFi



124

Literature Survey
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 The traditional power line cabling 
deployment
 The power line cabling of the building and

rooms are still a fixed fitment and any
changes will spend much expense and time-
consuming. Because those power-cabling-
line for light-sockets，power-sockets,
power-switches usually were buried in the
wall and ceiling due to the beautiful
consideratio
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 The traditional power line cabling 
deployment
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 Mobile Device Control the Electronic 
Devices
 Mobile Device Control the Electronic

Devices
 Most of those device were designed to be

one-to-one & bi-direction communication
one time and the mobile devices are not so
many as traditional power-switches on the
walls
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Mobile Device Control the 
Electronic Devices
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 IOT based System Architecture
For achieving the instant and bi-direction

communication between controllers and be-
controlled devices, the study adds MQTT
broker into the proposed IOT-based architecture

 the functions of MQTT broker extracts the all
information into pure and public information
hub on Internet and receiving all information
for any devices or information only need to
subscribe the topic, which the any controllers
publish their controlling commands as
publishing information to, to get instant
controlling commands as subscribing
information to do their jobs indecently
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 IOT based System Architecture
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System Design



132

Original System Architecture
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 IOT-based System Architecture
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 Comparison
Advantages Disadvantages

Original
System

Architecture

Users can use any internet-ba
sed equipment via Internet to
access web-site and query se
nsor data with browsers in pa
ssive way

Those information still can’t
be delivered to users who ho
pe to get such information wi
th initiative and automatic w
ay.

IOT-based 
System 

Architecture

Under the above-mentioned
architecture, all information t
ransmission become very tra
nsparent and quick-response
to other independent devices
without any PC or browsers
supporting.

 Requires more processing
power and more memory.

 Limits the scalability as e
ach client devices.

 Centralized broker limits t
he scalability as each clie
nt devices
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Implementation System
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 Eltronic Light Buld Design
 implementations a circuit and layouts a PCB

for the proposed device as shown in Fig 6.(a)
& (b). This PCB uses NodeMCU-32 as CPU
to control Led modules(WS2812B) bind to
AC-DC converter (AC100-240V to DC 5V)
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 Eltronic Light Buld Design
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 Eltronic Light Buld Design
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 Eltronic Light Tube Design
Electronic led light tube is the ceiling light

equipment based on the circuit. The study
uses AC 100-240V to DC 5V convert to be
AC power input without any extra power-
convert indeed
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 Eltronic Light Buld Design
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 Communication Protocol

{
"Device":"246F289DB0C4",
"NO":1,
"Command":"ON",
"Mode":"BW" ,
"Color":"FF0000"

}
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Clouding Platform Design

• The clouding platform located in 
URL: 
http://ncnu.arduino.org.tw:9999/led.
php

• ll registered electronic devices on 
the homepage, users can identify, 
whom virtual-switches belong to, to 
click linked-text: LedON/LedOFF to 
turn on/off the physical electronic 
led light
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Clouding Platform Design
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Clouding Platform Design

• The registered user-list from user-
list menu as shown in Next Slide.

• And users can add their room for 
locating the power-switches here.
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Clouding Platform Design
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Clouding Platform Design

• The clouding platform also offer 
adding new room in webpage as 
shown in Next Slide

• by click linked text: Add Room to 
add their room



147

Clouding Platform Design
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Clouding Platform Design

• The clouding platform also offer 
configured room lists from room-list 
menu as shown in Next Slide

• User can check how many rooms 
were added
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Clouding Platform Design
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Clouding Platform Design

• The clouding platform also offer 
adding new switch in webpage as 
shown in Next Slide

• User can click linked text: Add 
Switch to add new power-switches
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Clouding Platform Design
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Clouding Platform Design

• The clouding platform also offer 
configured switch lists from switch-
list menu as shown in Next Slide

• User also can  check how many 
switches were added in their room.
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Clouding Platform Design
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Clouding Platform Design

• All electronic devices, which will 
register their MAC address into 
clouding platform’s DB system, 
whenever those electronic devices 
are new or old. In other word, any 
one creates any electronic devices 
based on the proposed mechanism 
as shown in Next Slide
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Clouding Platform Design
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Clouding Platform Design

• User also can click the 
geographical site to open the pop 
menu, which mechanism as shown 
in Next Slide for all electronic 
devices,

• User also turn on/off the belonged 
virtual switches as shown  in Next 
Slide .
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Clouding Platform Design
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結論



討論、結論與未來展望

討論

結論
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一. 環境監控能否即時化、普及化與高精確性，或

許目前人類能否安居樂業的關鍵要因。基於物

聯網興起，感測器技術、網際網路與雲端運算

極大數據技術的發展進步，分散式架構改變了

感測物件與系統之建置的架構，物聯網技術為

大量與多類型感測物件之不確定性提供了許多

解決方案。

二. 運用物聯網的架構，將感測器物件化，並建立

標準的通訊標準界面連接監控雲端平台，透過

物聯網的架構將感測物件與平台建立動態連結

技術，建立更具彈性的環境監控系統。

討論
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一. 本研究提出運用物聯網系統架構之環境監控系統之設
計與開發，不同於過去環境監控系統的建置，大部分
的資訊系統都是事先規劃站點與每一個站點的感測裝
置數量與類別，方才開發、建置資訊系統。而在環境
監控系統在運行後，才發現系統變更、升級都需要大
量的時間與成本，不但耗時且不符合經濟效益。

二. 透過實際操作建立原型系統進行測試與驗證，針對監
測點環境提供了執行環境中監測，透過大量感測裝置
進行測試，經由傳送至本研究的雲端平台，可實際上
線且持續運作並更新環境數據。

結論
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三. 經本研究原型系統實證上證明，基於物聯網系統架構
未來將可以提供更具彈性且低成本建置環境監控系統
，能夠簡單性、可擴充性及即時回應相對環境條件，
同步監測與控制對應環境達到預警、安全與節能整體
效益。

四. 在物聯網架構的環境監控系統下，所有的感測物件可
以進行動態調節，監控站亦可動態顯示多類別與不同
數量的感測資訊，本研究並結合e化政府中央氣象局開
放資料平台，即時將四百餘筆氣象監控站資料整合到
雲端平台，並整合台灣圖霸地圖平台圖資技術，讓本
環境監控系統可用縮放地圖顯示方式顯示所有監控站
。

結論
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