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ABSTRACT

This paper details the development of an Environmental Monitoring System that incorporates
smart sensors, wireless communications, and the ThingSpeak Internet of Things (IoT) public
cloud/private cloud information application. Results of MATLAB/Simulink data analysis are provided.
A WeMos D1 Mini Wi-Fi module was used that integrates brightness, temperature, humidity, noise, air
quality, and gas sensors. This module provides wireless environmental monitoring data for smart
manufacturing plants. The data are uploaded via Wi-Fi access points to the ThingSpeak IoT public
cloud/private cloud display platform, and MATLAB/Simulink software is used to analyze these data.

The tools enable environmental monitoring and safety management at factories. This study proposes
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the integration of all I’C SCL/SDA, UART Tx/Rx, and SPI serial communication standard interfaces

as the main innovation and creative concept of the wireless environmental monitoring integration

module. No similar products are currently available, making the proposed system highly valuable in

terms of development and research.

Key Words: 10T, remote monitoring, ThingSpeak IoT Public Cloud, Da-Yeh AloT Cloud, display
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JavaScript ZRAERKENRENY Web E@E -

Controller (#Efilgs ) * FEHIZSERE M P AFIEEHUR R
HIER ST o R P HYEER  AREE S KT AR FERUIE A pr B
Y > MERHE R R E TR -

ASP.NET Core MVC 2t T2 DIRERI TH - B BB %

N B PR TR Web FERIZS - SRR
C# dmiests - WHRHE ToRoRAVER HY - PARIERLE - IHIEES -
B BRsE I R E IR -

Itt4h - ASPNET Core MVC 8 B A BEAFHYMIE ST - B
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& N BT DU SR4R 55 SRR SR O - DARECRIE FHAR P H Wi-Fi 8 £ Z0RHE » tPRI&EH MQTT fip & HA A&
IS SRR E N - S TR AR R RTHE SR A0 8 3.5 Fom -

ASPNET Core MVC ZF55Z 4] » 1] DUIE S5 TR IE 2%
3T E$E Windows>macOS Fl Linuxe B EIR{t Web
PRSI B EAHSS & - W1578% RESTful API HYGHEE - &
FHRTIHHESE( 40 Angular-React 5% Vue.js )#EfT SPA ( Single
Page Application) F&% -

HEHG2IER » ASPNET Core MVC Z—{EINREE = - =53
AIfERE HES P GHY Web FERITZFBASESS - TTLUBBIGH S
NEPEREEIERER Web FERFER -

(b)

&x

=~ RErEER
(—) ERRASEHRETEER

TERVIERNF MR IARY Arduino Uno f54H i#E
TTEERSEET S - BT B A BT BRI 23 B R RS
ETRASGETERRGIEER  BEEEVRILAES » B
FHURVERE R ES ~ S2E IR ES - SR RS RO R BT THUR R
RIS W EIB BRI P Y IR B R A B2 LCD BReas
PN TC - BE RIS TAERRE - 822 > DL WeMos
D1 Mini Wi-Fi #4E 0t Arduino Uno R3 SEés » HE{TAE4 R

HIZR RS AR FAFIEZE - [8 3.1(a) 5 Arduino Uno fEE4H T 3.1 %7T ~ BB RIS E
PRRE B EAG PEARE - B 3.1(b) /% WeMos D1 Mini Wi-Fi 5 (a) Arduino Uno 54 ; (b) WeMos D1 Mini Wi-Fi 1545
4H T R4 ] B BT RS AR - AHRARE X FE S ¢ https ¢
//reurl.cc/rT6VMGy °
(=) ThingSpeak IoT & g5stHEE
HAl - RS G R R AR RHT
HEESYIEAE > 858 WeMos D1 Mini #5540 » Y ECHIEGE -
{28 ThingSpeak IoT F-55 » #1[E 3.2 ~ [& 3.3 fivw > BI]iE
A SR iy R B RIS BRI - R B [l BB IS B B 5
R ERIECHIEUE - S5 E VIR IR S g RIS - AL
BB EE % ThingSpeak 10T P& &g4k Chttps :
//thingspeak.com/channels/2064595 ) > 77 {8 BIRF 4225 T AYER
BB AE 3.4 For - FEBUERTRERT - ] DLRIIG PREfE
T ARG - EEUE I B ERAG - A AMTSBIEEE
A -
(2) BEEERENTEERRFRERET
1. MQTT L& E/E
£ Da-Yeh AloT EHEEHI 247 77 A RUHIZS - BRI - 4
H=K& - {1 WeMos D1 Mini W HERTH BGHIZSHIEHEL

O coms

T
lg: 51.008
HIg: 51,008
Mg 51,008
Hg: 51,008
Mg: 51,008
MIE: 51.00%
HIE: 51.00%
ML 51.008
MIg: 51,008
Hg: 51,008
Mg 51,008
HIg: 51,008
ME: 51,008
MIE: 51,008

(c) PMas EUHIZE e — | ——
(d) FFHREEEdE
3.2 #HifE Arduino Uno SEEIREIERA
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BB YR AR FSsEt

de <BH1750.h
e "DFRobot OxygenSensor.h"
<PMS.h>

<SoftwareSerial.h>

Adafruit_Sensor.h>
"Adafruit BMEESO.h"
<ESPB26EWiFi.h>
har ssid[)

include
i

nclude

/ IR AITE T AART Rey

="H71S";//"Xperia 10 II_7109%;//"H71

char password[] = "CSIEH715";//%"11111111 S://°C8Y

nst char® server = "api.thingspeak.com";

ring apiRey = "HSUCNHRVWLBRUV2C";// "GYCJB860BITYI "://"QS3ZIBRMFYDQ2T2V"; //"27TMIVNI1ZZRESVLOA
fdefine COLLECT NUMBER 10 // collect number, the collection range is 1-100.
fdefine Oxygen_ IICAddress ADDRESS_3

S";//"MichaelTsai";//"LAPTOP~PRVE1IET 1706"; //"R
EH715%";// "Mike810116";//"mypassword";//

& 3.3 WeMos D1 Mini f54H3E## ThingSpeak 10T £ &

LI ThingSpeak™

RIFEAEZY A RSR
Channel ID: 2064595

Author:

mwa0000027397383

Access: Public

B Export recent data

MATLAB Analysis MATLAB Visualization

Field 1 Chart

BIREABEMEERG

19.95
8
I
S SEEE (%:19.91
ﬁ 19.925 Wed Jan 03 2024

13:16:06 GMT+0800

13:30

13:45
Date

14:00 1415

ThingSpeak.com

[& 3.4 ThingSpeak SE&ES AR H

A4 H (£ /] ASPNET Core MVC FZFHEZR LS - MVC
IYR = RIRE TS 4R 7 TA0IE] 3.6 o -
2. REEFRFEH- Gagst Bl

KIFFRATFERES R —{E AloT &RHEH A AE
3.7 Fi/~ > A& Brightness - Temperature * Humidity -

Oxygen_concentration » PMas ~ PM1o ~ IAQ ~ IAQ Level £ /\
AERE -

FEE RN —(E R g - BB E T Bk AR
By int {19 1D ~ BRIEIFE By decimal Y sensor_data ~ EfeHRIAE
Fy timestamp HY timestamp > ZFREF 77 A REUHIZSHE
BB AFEERARTT - OSSR RGE - BURHIERT -

R EH MQTT SR RIS B SR ik B 7
HEFDRHE > BT CARIA Python 85— HHTZ Ry 1R B8
B R P AE 3.8 ik -

or

lot_ubuntu ¥ | /ARt
+ ‘ Plaintext Al Received  Published
Topic: A4:ES:7C:B&:57:71/PMat25 QoS
29.00
AAESTCBE:STTA... QoS0 e o
T ALE5:7C:B8:57:71/IAQ_Score S
12.00
T ALESTC:BE:5T:T1/IAQ Level Qo!
1
Tc ightness QoS
345.83
Payload: JSON Qos: 0 Retain Meta
esp32/est value
55.555 o
asz
I 3.5 MQTT &R Ex#%
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()) appsettings.json

> C# Program.cs

& 3.6 ASP.NET Core MVC

lot_db
brightness
humidity
T 1AQ_index
T 1AQ_level
7 oxygen_concentration
=l PM1_oO
W PMm2_s
temperature

& 3.7 IoT &iRHE

conn = pymysql.connect(**db_settings)

with conn.cursor(} as cursor:

command = f"INSERT INTO {table} (sensor_da

cursor.execute(command )

it()

as aex:

ASLME ] ASPNET MVC 3% tHHUR B RF BB 4 E - 1
MVC ZE4#53 5 Model » View ~ Controller = KIHAE - 4[] 3.9
B o

Model ~ View ~ Controller (MVC) HYI& 43 fr5 Fe Mk
R EIEARA L > DAGE AR 7T ASO R R [EIHTEGES - HLAS
ME BRI FE DRI EZRIE X B A FH
e DEH BRI s E e -

TEZS T T BB EERFRETL S EHRY Model - %
AR ROHI SR 7 B E Fe 25 EIY Controller » 4% i1
Controller 1 getData () J77AEUS & (EECHIZSAVERL - 17
ERHFEA SensorDataCollection &7 S [al{E - & {FFH
FiEBYEHE ChartView B|EE4EHEIE - ChartControler K857
1 2 B EUHIZS Controller Hrfy getData () J7/EHUS&H
i) SensorDataCollection % ff - I f{£ Fi
SensorDataCollectionList #H Hll K & B & 0 25 [0 & /Y
SensorDataCollection #J{&f£{F » {#[a] ChartView 9 > W fE
ChartView 17 JglHI 23 Y 8B (8 A HT 4R B SR Hi 2R - 4 fe
3.10 FirR ©

a) VALUES({value})"

3.8 F|F Python BE{HEIZBIR = EORIEE

Browser Controller

View Model

B 3.9 MVC 22/

Database

FERE PR RASE o - LAY g S R B B e 2 R Bk
AEAVE T © IS Iy SR PR PIAERE R S P TR
Plramer sy ~ B - (EUmERE R - B EBERERES
AR AL B T e B E AR A& R E L &Y
IR TERTES » BE1&RE) JavaScript LU TH FEATE FIFZ
#R-1F © AL - Model ¥)(H{ELBAE Tl E RERAT AT - H
Ret—EHERAIE R E 2 FR L8 > 2 3.11 for -

View J@fEEBaRS T EE T RIE ) (IAE > HE
HEFEHEAEEHNER - WEERME HTML BER
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BEEE - Hifaf - AR  BREAYBE AR et

__brightness
::jen:o‘r data s ot Rowr@n-se BrightnessController
-“mma‘mp : imestamp +getData() : SensorDataCollection
<<interface>>
temperature ChartView
et s e TemperatureController | +displayChart()
+sensor_data:float [T ------- e = = = =
i ey |sgewatal) : SensorDataColection | ‘
humidity
+d :int < ChartController
ﬁensor_dala.lloal +getData() : SensorDataCollection Model : SensorDataCollectionL istMode!
Himestamp : timestamp -View : ChartView
oxygen_concentration +Searchchan(
it ” < [ oxygen_concentrationController |
+sensor_cata i float K - - -~ - -
~I.ime:sia_mp S rastuiip |+getDatai) : SensorDataColection
[ SensorDataCollectionListModel l
PM1 0 [‘SensofDaLaCclladn'\s List<SensorDataCollection> ]
okl int | PM1_0Controller ] <>
ssensor_data :float  [& === 1«gema|au.Seasoroamcmecmn |
+timestamp : timestamp
PM2_5
+d int PM2_5Controller
ssensor_data:float (G ------- +getData) : SensorDataColiection PR R
Himinstamp’; Umestamp +SensorDataType : string
Unil_label : string
1AQ_index L
. > 1AQ_indexController | asliat L ISsasIng:
2 ok < +Timestamps : List<string>
+sensor_data : float STTTTTT7 _wgalDElal SensorDataCollection I
+timestamp : timestamp
1AQ_level .
+id it < | 1AQ_levelController I
+sensor_data : float |+getData) : SensorDataCollection I
+timestamp : timestamp

3.10 MVC UML Class Diagram

B Models
cn
cs
cs
cs
cs

A

HIAHRA LA - 7EBASEMEZR - HTML B8 FR 2 A RE T
RERENR} BB RIS - Ei - View
i e (e A S | Ak R iE SR ki A S HTML i
oo (EEELERE T EH » 4008 3.12 R -

Controller [ & 35z HL {1 A EhHVEHH » [EIRH2
FARE B 5 SR B AT A L 5 2K E B EH RS SR AR
MR EME G EIE4% Controller & » 7A1%
e & E AL e DT R E R R E
EEEDRHE RS View LU BRI - BAGRE 2 BEERIY
HTML HH[EE4E% S o = (8872 H Controller &2 {3
FIEEE » A[E 3.13 Fivr -

Controller £ MVC %4

Data.cs

DataDBContext.cs
ErrorViewModel.cs
lotDataDBContext.cs
MqgttService.cs

i 3.11 BREERB

o

Views
Brightness
Chart
Data

Controller J&

Home

Humidities

1IAQ_index

ACQ level

Oxyge_ _concentration

R RE TP AL > HYXEE
BREEAEARTIERIZ (Workflow) » WUTEARETTH
Y TAERCER » 4 —[El{E45(Ef ¥ - 75 ASPNETMVC 5%
st » Controller & FFRFEETREIFEUIRAVAEH » & THF
TAR M S BT AR B B LB A e R AE
HIE 3.14 FiTs -

=
=
=1
/|
=1
=1
/
=
/|
=
==

Temperatures

3.12 View JE@R_H1

« [ Controllers

c*# BrightnessesController.cs
c=

Ccs

ChartController.cs
DataController.cs
cs# HomeController.cs

HumiditiesController.cs
IAQ_indexController.cs

IAQ_levelController.cs

Cs
Cs
Ccs

vVVVVVVVYVY

U~ BRI SR AT
AR A S PR - A LS TR -
SBARRERCH - BT RONECH] - SRS R F R

Cs
cs

Oxyge_concentrationController.cs
PM1_OController.cs
PM2_SController.cs

v

cs

v

v

c=

TemperaturesController.cs

I8 3.13 Controller ;14
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RIRENE SV BREZR

Brightnesses
I Dataset

7
R
s
23

) T O P R S0 2 s S VA A SR o)
R R Sl G S S S N i
FT T FTFE TS

[535]

Humidities
I Oataset

RTRAT R RTRY

Temperatures
I Oatzcet
280
275
- 270
3:. 265
¥ 200
# 265

TP AP R G ., 0 g 5 $F PP PP A
K SR T S
KO OO R S A S S

[535]

Oxyge_concentration

I O:taset
26.00

-~ 2580
£

2580
L]

:g 25.70
w 2580

3.14 BREEHESYREER

ETHEREAVEDA - A A RCAEIAY B E4ERs - 4A &K
BB - DU SRR RER B T 0T - WeEORase iy A
EEREES AIET - AEBIVG SRR ERE TR
H715 BREEEENGE - SAERErRESE RN
DIRECRATAEE R 0V A ~ BT B Ol S de it
—{EEF A LIPS -
(—) Arduino Uno E2RUHIZZE/E M
AWFEEIHA{FE A Arduino Uno 4R 3 152 &{E BN 2R T
EHIERIR - ff] LCD BURas BN ES 22 MR e -
FENEIE - WE 4.1 R o
(Z) WeMos D1 Mini BZ ThingSpeak IoT &
EERBE IR - 1 LCD BUREs AN BSR4
TR T — SR (2 B 1 B A E IR ERIR SR N 2
UL o (I #& Arduino Uno %5 WeMos D1 Mini #5540
B EE G AR » R e m] DU Wi-Fi K RO s 805
_L{#%] ThingSpeak loT -5 » HH T Eimta A EE HiEr H
(Y > 40k 4.2 ~ (& 4.3 FioR ©
(=) Da-Yeh AloT IREEEE HI 24
AL T ASPNET MVC I MySQL {E % Da-Yeh
AloT BRIEEDHZSAHIAT & IR A - LI ASPNET MVC
RN > 1 %47 E 157 B Model ~ View F1 Controller = AH4H »

DMERRIARH 3% B - Y ERHEHEHE > B IRIT R4
{TE5 R Ubuntu Server » [R5 58 2] MySQL HYFHZ MR LA
TR FHEER [N ELEERE T MySQL 1 B FAT R
WIE 4.4 ~ [@ 4.5 FR -

[& 4.2 WeMos D1 Mini Wi-Fi {540
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Field 3 Chart Z o

BERIREVEARE

g
B
13:30 13:45 14:00 1415
Date
ThingSpeak.com
Field 5 Chart Z o
BEENSENEARA
E
o
S 23
=
=
z
a 13130 13445 14100 1405
Date

ThingSpeak.com

Field 4 Chart (€7 (o)

R
19.95

g

-1

2

15 19.925

3

]_J

13:30 13:45 14:00 14:15

Date
ThingSpezk.com

Field 6 Chart Z o

REEISESVEAZE

PM2.5 (ug/m?)
™
i

1330 13445 1400 14115
Date
ThingSpeak.com

4.3 ThingSpeak loT B HIE &

Browser Controller

OBl +
\NZ2 A\

D W-E

View Model

1
=
B 4.4 Da-Yeh AloT 3EEEEHI20REE

RIEEANEBYBARR

Brightnesses Temperatures
o 1
= :
g J'*f" g
i 12
Freme || §

Oxyge_concentration
L

wmy
_ = ST R Ll
£ i £ T I
", o [T
-] |
s !

4.5 BWEETHEZVIBE LS

1. HHEEET

B RERFRBIEAHNT & A ChartView BT 4 H »
48 H g\ ChartController & 3K [E F 75 BEHURIIE R} >
ChartController & 43 51|17 #%-{E ECHIEI Y Model HUA5-£{RE R
ZRAVEUE - & Model [B1{E#{E 1% © BH{HFH CharController {4
7+ BRI R SE A BRI ES & RHE[E] ChartView » SiAE4E
H E4@Bi & B RUHISSHI TR E R BN Es i~ BUE b
R s Es - (2 IR M R IR T 4R B S - Bl
AERERYEDR] M RESHETT B R A TR SR B DR AT
{ERYERY > A10E 4.6 R -

% [ || o[ [ [ [ s | s o | v |
conkaton
co T 0
'

- opens i i
! :
| |

11:Semeh s ! | i
| i i i
! i
| '
:
| !
113 Gwala i
+ gl i
114 Retam Do 1 { !
""""""" 1.5: GetData | J “
116 Reum s T !
P il ! ]
bt RengnOas g 1
118 Retun Dot | ; !
' {
tl ! '
HEEY | i
1 'JL| |
] '
' !
> !
i !
1.1.13: Get Data .
114 Founosia L
1 ] |
11,15 GotDan K
) 11,18 Rt o i
L | N SR B o PainDe ST o |y I
i H i
!
|

4.6 MVC UML sequence diagram

ul



60

PR TERMHEY $2+6

B RE—=%

Model == 52 > B o} P Y B R R T EDRIACHR > A

4.7 FR © FEEH > Model BLE RS EHIER EMERTT

TERE PR R AL eSS AT T B RR Y
MR PR AN 4.8 Fro -

WIGE 4.9 R > Model 32 52 8 357 25 (8 EUHI s A B E LA

J B EHEDRAE AT B - £ T > 4LEHESRFIR T3 Model

IR - CRERESR AR EUHISSHY 2418 - B B Controller
HIAEAE IR - S AR CREOIESHBUE > TR EESRER

RS S s el iy -

Wik 4.10 For » iER % EEE View HY Model » HF%
75 R R S E R HIES B E AT R &L dfAF Controller H
R HEIRGG EIRTE - BT > ALEHESRFR T3 Model #Y
il SRERESRAIFORZ Model G E—E7% View (Y Model
SHp— 5% (List) - AR HEIESS S EBR View
Controller 3 iR RZEHIERHEERIEE] view AR - &
B E - BRHE-> Model-> Controller-> View »

1£" /Controllers/BrightnessesController.cs | AT HE B &k
JEAE LA controller t » DUEFHUE R ERHE » 40
4.11 R -

WilE 4.12 FR - BFrA BRI Action LTHE
Vi Ry {7 HUE L o Brightness BRIRAVITE

WilE 4.13 FoR > SIHEF R T R E R
e - FrLAEDIE R A s E A EiE &k -

R E KB

&l 4.7 Models Data.cs

Table Name: [brightness
= o Charset/Colation:  utf8mb4

Comments:

B Column Name
id INT
sensor_data DECIMAL(10,3)
timestamp TIMESTAMP

& 4.8 Model E2& ] EE

Datatype

4.9 E—EF View £ Model

& 4.10 Z%EEF View Y Model

ot_MEC_System.Controllers

[& 4.11 Controller (Brightnesses )

[& 4.12 Controller F{EE &R} EEE

4.13 Contoller FRHLtEIFRZRHIEME

I ./Controllers/ChartController.cs | tf » 25 EE B F 54K H
SE T EORHH 51 MutiChart fJ Action ©
{fEF getData () HUSFTAEUHIZSHVEUE - BFEIDURE
T LI EEF View i Model 4H &Y List » 2 A 2 [E
R view - W& 4.14 F7R ©

uli
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e - BEE - R - 20AR | BREAYBE AR FRERET

View FIZEUREFHEBEIVHIAE 4.15 Frreg 2 ®E
[E]% - SRHE[E A partial view $5{f7 ( @Html Partial Async ()
cREZ A LR A > 4LAE R e AE=ORp - 48 4.16 Fr
e

Partial view 1% ./Views/Shared/ ChartPartialNew1.cshtml |
1> (/] javascript FEAE - SHEGIERIF T <canvas id=

“XXX" ></canvas> | » ATHE BE{E[E]F% 0] LB M —{E Card >
AE 4.17 B ©
FORHHH 5 HR(E | /appsettings.json | T 3 EORHR
Ik > (SR EIHY R & - DURCE B IR M B2 AU R R
IS BT > STIE RSB - SHE R MySQL BRIV
P ERYNE 4.18 Fim -

£ ./Models/Data.cs s A2 {EBEZIRERT Class » £1HE
Fo B HUED B 25 B R A 258 B - A1 4.19 Fome

1F T ./Program.cs F4IHE £ appsettings.json H17E FHY
P RS TR R TR Class DUHRMESR A (D) /Y
LM AL » 4010 4.20 F -

2. ArtERGT
2025 Da-Yeh AloT BREEES

2R 2340 ToT BOR}EE brightness»
Temperature - Humidity - Oxygen_concentration~ PM2.5~PMi.0~
IAQ Level % /\FEERIF - A1[E 4.21 FoR °

IAQ -

& 4.14 ZEEFER Controller

RREAER

Brightnesses

YL RN

Temperatures

4
7

L L L
Humidities Oxyge_concentration
=

f b a
! i ,f"w"‘" z
£ 9l =
e N R g

ilane s PR EL T Y | =4

| Ll

B 4.15 ZEEIFEH] View

title">@Model.SensorDataType
el.Senso

[El 4.17 Partial View

[ 4.18 EEFERE

> humidity {
concentration {
> PM1_O {
5> PM2_5 {
> [AQ_index

> JAQ level {

4.20 FfEETRETER

3. BEIEER

Aaf S ATA R RCHIZSERC B AT DL Rl SR - 40
TES-1337B =& &t (light intensity meter ) ~ TES-1364 JE &/
7R (temperature and humidity meter ) ~ TES-1370H &1k
TSt (CO2 meter) ~ TES-1370H FpEEST#158 (particl
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counter) F; TES-5321A ZEREET (TAQ meter ) » &KHERY
AR TR T EF5 I E M - Da-Yeh AloT FREFE M 54748
FAR R RO BR SR B T BN PRI U A B e T8
GO BONTERR T BRI — HIREE S E R L
SR E I g BRI  DUER MR R > 75

EEBRLIR R - LT ARPIRA 24 /N %09 T
HrAR BT - ] 4.23 SIS 24 /NG el 5

FIE 4.22 BUSEIEA > T 1 6 BARHIA - SRS
EF o P RIS R AR » S SRS - FRLLR
KEEE BT ERE LT PP T RIAE  —
BT TR 5 BBHA T AR AR EREN el
VE TR B T R TRER R E A - BIRE 1% 0 SRR TR — il
WFHZEO -

B 4.23 BOSET LSRN » RETEAM AT » 7
FEHR A (L 1E_E4F 6 B ATBRILATE K - SRR e |
FEM T FIBE R THER » SRR T § 3
o o BRI RIS  SOMBE SR  TEER ! i | |
R LA G » SR M (P T2F 56 86
R RUIE » SREEA SO LT - JENASIEESENNNESENENEREREE

FEIEE 4.24 BB T LS50 FEAPR AR B KBRS B 4.25 SRR 24 /NEFHTGRIE
1F 6 BRI AERNA EFT - YED ARl T TERS - H54
T S BB TR AR T - PTG - I

FHlE 425 BUSED B8 - PRSP OEBET A m
L B {RRHEL 19~20 Vol FERFFEE - ‘

401 4.26 ~ 1B 4.27 ~ [8 4.28 FiF7: » SEHSIBEREE3 > PMuo o .
B PMa s LR 3 PY2E RS S = B BUR A IEE - B 4.26 PM 10 24 /N 762180

v & 10t_db
v B Tables

» B brightness

» T humidity CREATE TABLE brightness(

> B IAQ index id INT AUTO_INCREMENT PRIMARY KEY, 5 I

» [ 1aQ_level - = ¥

» B oxygen_concentration seIAQ_indexnsor_data DECIMAL(18,3) NOT NULL,

> & PM10 timestamp TIMESTAMP DEFAULT CURRENT_TIMESTAMP

» B eM2s

» 1 temperature )3
& 4.21 IoT BFHERE = =
i Bt 427 PM 25 24 /NES 8

1 I

B 422 B 24 /IS 4.28 HEANZERIGHT 24 /NFF AR E]
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BEEE - Hifaf - AR  BREAYBE AR et

BREASRMERERG
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B DUEERSEEONTOREYEAL - [E5h > A EHIEEHER
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AERFTREERE  REGHEREESZ 2R
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