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ABSTRACT

Most academic institutes, such as schools or universities, provide students with
drinking water stations with paper cone water cups. However, sometimes the cup is empty
without filling by maids. To alleviate this problem, this research proposes a system to manage the
paper cone water cup in a cylinder with IoT.

This research uses an Arduino microcontroller combined with an ultrasonic sensor to
measure the volume of the paper cone water cup and send this measurement through the MQTT
protocol to be stored on Google Cloud. These data will be analyzed and notified to a responsive
administrative LINE group to properly fill the cups.

From the testing of the prototype, the device installed in the water dispenser can work
continuously, store data on the cloud, and alert the staff in real-time. The satisfaction levels of
both users and administrative persons are in the highest level of satisfaction accounted for 4.53.

achieved the objectives and scope of the thesis.
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1 #include "esp32-mgtt.h"

4 $define TokenLine "DPHEjdhryDwiLsle(OjW7mfEWZNEuRK6JUU2EJrginF2"

const int pingPin = 19; //D19
g int inPin = 18; //D18

10 String nameText = "Qﬂﬁ e ffﬁDQﬁ

g duration, cm;
ouble percentage;
pbool check = true;
15 'bool checkButton = true;

17 unsigned long lastMillis = 0;
18 unsigned long lastMillisLine = 0;

20 int pushButton = 15; // D15

22 void setup() {

23 Serial.bsgin(115200);

24 setupCloudIoT();

25 configTime (gmtOffset_sec, daylightOffset_sec, ntpServer);
2¢ getTimestamp():

27 delay(1000);

28 NotifyLine (nameText+" : LSUHWIW");

0N 2.7 1150033 Arduino
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2.5.4 Google Cloud
luszuuasniafsinadesazveadanilenszais lunszuensgviimsihdoya’ly
v < I a . ~ Y a
N Uad 1y Google Cloud 1a8 Google Cloud Platform 11J41U5N15 Cloud Provider N1¥uSn1s
2 1 1 1 . 9 . . <3 9 '
lunategluny AANITUA19IN device MIA319 pipeline tagmsnudoyavuialnagli
IUDINTT Machine learning U cloud wazly Google Data Studio 1115911 dashboard
- y
Tasluszuuasviatsuiadesazvoandininng 1y lulnsaeuInsamos ESP32
o Y A v ' AY Yo 4 . 2 A A 1
WmuthnlumsaeanninlasuanluTasaeuInsaiaes Arduino UNO R3 #9iimsi¥oude
< @ 1 o v
s Taedesiu1Uds Google Cloud Platform Iagazl¥ API UM Google Cloud Platform

1dun 1) Pub/Sub 2) IoT Core 3) Dataflow 4) BigQuery

i— 0000 -0

M 2.8 NNIAIWMITNNUVDY Google Clod Platform

2.5.5 Pub/Sub
o Y {0 { . 1 ,3 .
Cloud Pub/Sub 9£¥HIHINNTL message ﬁgﬂ device @9UUUIUU cloud (Publisher)
1 Y 9 Y
IND50NIAY message a1 111900 11 (Subscriber) TagnaaasanilagsiniauuenIniy
2 o YA o 9 9 . ° Y A d A v 9 A
v lddanulasansuaznionldauane Tae Topic zrihmihnilumiloudsdoyan

v 0 3 < 4 @
ToT device zaemauuun 13 1Wose 141 Subscriber Asdoyavanvingallld



% Pub/Sub & iot-pubsub-sub

B Topics
Subscription details

= Subscriptions

/ Eir

© VIEW MESSAGES

gyctommananemant/c

[#] CREATE SNAPSHOT

srintio

ne

( REPLAY MESSAGES (9 PURGE MESSAGES I DETACH

ganaha §

Subscription name
[  Snapshots }
Topic name

projects/cupsystemmanagement/topics/iot-pubsub @

@ Schemas
B LiteTopics

Lite Subscriptions Unacked message count

Delivery type

Subscription expiration @
Acknowledgement deadline @
Subscription filter @

Message retention duration
Retain acknowledged messages
Message ordering @

Dead lettering @

Retry policy @

AMNN 2.9 Cloud Pub/Sub

2.5.6 1oT Core

Retry immediately

Thour 6hours 1day 7days 30days RESETZOOM

Oldest unacked message age

n 31 days if there is no activity

16

t SHOW INFO PANEL

Google Cloud IoT Core (HUUIMIUVY Managed Service Naz¥8lHiaunse

4 1 4 @ 1 o y [ a2 o
L%@Mﬁﬂ@ﬂﬂim IoT L"lglj'lﬂﬂ Cloud Ulﬁlf)fﬂ\?ﬂﬁﬂﬂﬂﬂ W%I’E'Jll‘VIQﬁ'lllWfiﬂﬂ'lﬂ'liﬂiﬂ'liﬂﬂﬂ'lillﬁg

Y 4 g’/ A o a 4 [ Y a A
53U§3N%ﬂnvaﬂ1ﬂf;ﬂﬂﬁm IoT MNIMUA LW’E'JUWUl’]J'JLﬂi'IgTTWﬁ ABAIYUINITOUC VDI Google

Cloud IoT Platform lAtlUDATVI995 18 Google Cloud IoT Core 19214 Cloud Pub/Sub 115

s mdoyauazdne 1d1u5n1358ulu Google Cloud TassoasuTisTanea MQTT d1m51

y 1w <3| v o 2 Y < i
mayenaenugUnial loT WuwanihldnmsGuduadielasgiuniediu ot iul1ded 1

<
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Google Cloud Platform

&* CupSystemManagement v

Q  Search products and resources
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loT Core

Registry details
Devices
Gateways

Monitoring

B OW & @ P

Registry details

/" EDIT REGISTRY @ DELETE REGISTRY

Region
Protocol

Cloud Logging

Add or edit topics

Pub/Sub topics

Topic name

Registry ID: RegistryCup v

asia-eastl

MQTT

HTTP

Disabled View logs

Cloud Pub/Sub topics

A registry can have 1 or more topics for publishing device telemetry and state events.

Topic type @ Subfolder

Proj P

‘topics/iot-pubsub Default telemetry -

Device state =

v CA CERTIFICATES

N 2.10 Cloud IoT Core TuaIUUDY Registry

‘é?? loT Core

B  Registry details

&  Devices
& Gateways
o Monitoring

& Device details

/' EDIT DEVICE

2 UPDATE CONFIG » SEND COMMAND

Device ID: ESP32

Numeric ID
3142816967614639

Registry
RegistryCup

Communication
Allowed

Cloud Logging
Registry default View logs

DETAILS

Latest activity

Heartbeat (MQTT only)
Telemetry event received
Device state event received
Config sent

Zone Config ACK (MQTT only)
Error

Error status and message

—
CONFIGURATION & STATE

AUTHENTICATION

Mar 18, 2021, 11:38:07 PM
Mar 18, 2021, 11:38:17 PM
Mar 18,2021, 1 PM

Mar 18,2021, 11:27:20 PM

Mar 18,2021, 11:18:08 PM

[16] mqtt: SERVER: The authorization token expired

MNA 2.11 Cloud ToT Core 11UaAI1UDI Device

2.5.7 Google Cloud Shell

W BLOCK COMMUNICATION

W DELETE

9 ] [l
Tua11u3981192 1% Google Cloud Shell 10 &314 Private 11 Public key #alu

3’; . g’/ o . . 4 g
TUADUMFH3 19 device HUTUTUABITZY private key Az public key A28 tioANUYaoaislu

9

1389UDYa

2

De
he

FaeuIaade key 18 Taansnuria1d9aalu terminal Y99 Google Cloud Shell
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J
1) ’d%jNulWa iot-device-ec_private.pem
openssl ecparam -genkey -name prime256v1 -noout -out

iot-device-ec_private.pem

2) a319' W8 ior-device-ec - public.pem Tag I s private key ﬁﬁ%}Nl‘H}
openssl ec -in iot-device-ec_private.pem -pubout -out
iot-device-ec_public.pem

a4 directory UU cloud 92l file  iot-device-ec _private.pem LAY iot-device-

A X o {
ec_public.pem IHAULIAINND 3.10

CLOUD SHELL

inevet,

T Terminal (cupsystemmanagement) X + ~

Welcome to Cloud Shell! Type "help"™ to get started.

Your Cloud Platform project in this session is set to cuopsystemmanagement.

Use “gcloud config set project [PROJECT ID]” to change to a different project.
supattra3119@cloudshell: (cupsystemmanagement)$ 1s

iot—device—-ec private.pem iot-device-ec public.pem README-cloudshell.txt

supattra3119@gloudshe11:' (cupsystemmanaaement)s D

WA 2.12 @319 Private key 1182 Public key

T device 9219 public key format 1Y ES256 4 l4¥8ane3iuve Elliptic Curve
% I A o o
Digital Signature Algorithm (ECDSA) Faiu Digital Signature mmmzﬂaaﬂﬂaiuﬁwuuuaz
o w 4 . Y . A Y=
dmsuluInsaeuInsames DOIT ESP32 DevKit V1 9214 private key 118 root cert 1o 1413
[ I A @ A A Y A Y1 9 tg
anuilasane nazitlunmssudumarounsiignaod ievz Iaa99oyall Google Cloud ToT
Core
2.5.8 Dataflow
< P & A o Y A Y L. A s
Dataflow 1HUUTMTHHIVOY Google Cloud N"MAUUINT TN pipeline ionoy Tang
v L v a9 Y =
NUAINa1 IasaIu15000nULY pipeline 1AM IUNADINT 1ae 1Y Apache Beam Funune
disumsiszuianadoyauny Stream wIAaBANA1  lasaziidoyai Cloud Pub/Sub
o U 1 < . I { o a o
lasvasaelUinulu BigQuery Fuilugiuuvvesaisie wiouiszih lmazinioudana

13l Dashboard #0114 Tael¥ Dataflow Fludanarslumsviiau



c Dataflow & ps-to-bg-iot-pubsub [ CLONE W STOP [ CREATE SNAPSHOT GO SHARE ~ MAXTIME v
— ok JOB GRAPH JOB METRICS
@ snapshots  essssesesse———— CLEAR SELECTION
@ ReadPubSubTopic v
B Notebooks Runnin
0sec
1 stage
@ convertMess...ToTableRow
0sec
1stage
Flatten @ WriteSuccessfulRecords v
0O sec R
0stages 9 sec
25t
(] v (V] v
Runr
0sec 0 sec
25stages 1stage
<1 Logs EsHow

MNN 2.13 Dataflow

2.5.9 BigQuery

Job info

Job name

Job 1D

Job type
Job status
SDK version

Job region @
Worker location @
Current workers @
Latest worker status
Start time

Elapsed time
Encryption type

Resource metrics

CurrentvCPUs @
Total vCPU time @
Current memory @
Total memory time @
Current HDD PD @
Total HDD PD time @
Current SSD PD @

1 SDK for Java

4.444¥CPU y

1568
16.667 GB

1278

0B

v 4
11 BigQuery U939 Google Cloud finmssaunudoyaaslu Dataset %0 DatasetCups

4 o o v PR 1 a A
Tael Table ¥ TableCups d1visuMsdanudoyaluaniuzlng ¥ lumannuianain Tagll

N1500NLUUY schema YDIAT 1N

Schema Details Preview

Field name Type

device_id STRING
percentage FLOAT
timestamp STRING

Edit schema

NN 2.14 Schema VYDIAT N

Al

v g 9 o ~
VAUNUVUDYAAININN 2.14

Mode Policy tags
NULLABLE
NULLABLE

NULLABLE

Description

‘fi]‘lj“lgljﬂll"aﬁlu BigQuery U84 Google Cloud
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I a ] o {
BigQuery (Huusmsgiudoyavuialugues Google Tagldiannis big data #

9 9 AW 1o Y =) ' 2 1 .
afesndoyai igudou ualvuialvguing 301919 1n0uIN19904 relational
o { a 4 { ]
database 198 Google BigQuery wthiilumsinsizduazlszuranadoyanivualvg

A o @ A 9 Yy 1 A A a g =X v Y
UIN9 LW@ﬁWWﬁﬁW‘ﬁﬁWN‘ﬂ@]f’)\iﬂ']ﬁulﬂf)ﬂ'lx‘]iJ“]Ji%ﬁ“Vl‘ﬁﬂW‘lua33’]@1!.53 G]f\iﬁ"liJ'lﬁﬂi‘b’ﬂ’NiJg

=

L A A o = 9 Y Y w A o 9 A ! .
WUHITU SQL ninay annﬁlﬁﬂﬂm@uaﬂﬁﬂQﬂ'ﬁqﬂﬂuﬂ Iﬂﬂﬂxuﬁlﬂuuaﬂgﬂﬁﬂmmﬂ device U1

U

=

= { o a ' <
mu I3 ugUuuuvesansne BigQuery Fandouvzii liinsizvivsonaawaiilu Dashboard

ao 'l

@ BigQuery @ FEATURES & INFO & SHORTCUT & HIDE PREVIEW FEATURES
A o e Explorer + ADD DATA @ EoIoR v X BETBLEC. v X E3 COMPOSE NEW QUERY
= e TableCups @ QUERY TABLE B SHARE TABLE ) COPY TABLE @ DELETE TABLE & EXPORT w
Scheduled queries PA-ipeln sen ®
1! Reservations Viewing pinned projects. i) et il S
1 o0 7333 2021-0318 22:56:50
% Bifngne + 8o cupsystemmanagement ¥ 2 oo 7333 2021-0318 224550
v [ DatasetCups 3 oo 7333 2021-03-18 2251:50
[ TableCups 4 o0 7333 2021-0318 22:46:50
001 7333 2021.03-18 22:48:50
6 001 7333 2021-03-18 233516
001 7333 2021-0318 22:44:50
8 o001 6667 2021.03-182317:50
9 o0 7333 2021-03-18 23.02:50
10 001 7333 20210318 23.01:50
"o 001 6667 2021-03-18 231350
12 001 7333 2021-0318 2332116
13 o0t 7333 2021-03-18 22:57:50
14 o001 73.33 2021-0318 2310550
15 001 7333 2021-0318 230550

MNN 2.15 BigQuery

2.5.10 DataStudio
. 3 A A = o . . .
Google Data Studio 1un309004 Google #1191141un5% Data Visualization
A I 9 9 @ A I A 9 ] & @
Wyotlumseasng report fl]1ﬂsll’E)ll“aQ’JLZ’I511“1/]f’JTLlEﬂﬂ@@ﬂlﬂLﬂugﬂﬂTWﬂ@TuHﬂjﬂ\ﬂﬂ "IN{lu@]’J

=~ 4 1 J
Google Data Studio 923i1A3041l098@3514 report wnu18laInNazeenUUVTIATI NOIA

Idea saudeanuau1snlunsAevenann Adwords, Youtube, Google Sheet, BigQuery 1@

QU

9
Ao A

Google Analytics T@ﬂslummwmzﬁﬁ}agamﬂ BigQuery wwaauiiy dashboard A28

DataStudio
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2.5.11 Line Notify
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3.5.4 a%14 Library 39 ciotc_configh 13dmSuimuaf1 WiFi ttag Cloud ToT
const char *ssid = "thﬂlfﬂ WiFi";
const char *password = "Password U893 WiFi";
const char *project_id = "thﬂlfﬂ project YU Google Cloud";
const char *location = "Location ﬁﬁan“l%’qmsum project YU Google Cloud";
const char *registry id = "%@ registry YU Google Cloud";
const char *device id = "%i’] device YU Google Cloud";
const char *private_key_ str = "private key ﬁkl@%}ﬁ 1930w Google Cloud ";

const char *root cert =

47
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3.5.5 @374 Library %0 esp32-mqith 13disuasdoyaiu Cloud Tagld s Tanoa

MQTT

#indel ESP32 MQTT H i~ —_— "
— — —— ) . ATINRTUITHNIT define “ESP32_MQTT_H

#define _ESP32 MQTT H__ IHitald winlafifazninag define

1] <WiFi h> s = o |
#include <WiFih v Library €MUFLRRANTHAU WiFi

#mclude <W1iF1ClientSecure.h:>

#include <MOQTT . h=

1l Library @ mFuldaulilslnaas matT

. e - ¥ . L
#include <CloudloTCore.h= i Library dmFuldau cloud 1oT

#include "cimc_conﬁg.h"—_.______* U "
Whi Library W IAaF9tun1and8 3.8.2.1

WiFiClicntSceure *netClient;

MQTTChent *mqttClient;
CloudloTCoreDevice *device;
unsigned long iss = 0);

String jwi;

/;;-'jnclude "time.h"

consl char* nipServer = "lime mst.gov"; @5 un1um Fhfuﬁuﬂ:lﬂ a9

constlong  gmtOffset_sec = 25200; Tufagifuneslszmalne

\\Eonst int daylightOffset_sec = ();




String getJwt() {

if (iss == 0 || time(nullptr) - iss > 10)

49

{ ddmiumgaagay wr

iss = time(nullptr); (JSON W*.Eb Token) 3
luGIﬂuG‘uﬂ’N’luﬂﬁ L3N

/ Axnsaing wt ey

wazazafwt lminnafy

Serial.printIn("Refreshing TWT");
jwt = device->crealeJWT(iss);

}else { franlunnslssunang

Serial.print("Else time(nullptr) : "); WY 10 Aun¥

Serial.printin(time(nullptr));
Serial.print("Else iss : ");
Serial.println(iss);

Serial.printin("Reusing still-valid JWT"),

refurn jwt;

String complete]SON(String device_id, double percentage){
String concat)SON = String("{V"device_1d\"\"") + device_id + "V 4+, " A

String(""percentage\":\"" HSiring(percenlage) +
oy
String(""timestamp\":\"" )+ String(getTimestamp()) + ™" +

String("}");

Serial println(concatSON); | 1INTHUAZUIIY JSON (JavaScript Object Notation)
A A w ' w
return concat]SON; NN TINITDNUNUTEN D1 ESP32 N Google Cloud

i Tilddanuianainugduuuveatoyandmus




void setupWifi() {
Serial.println("Starting wifi");
WiFi,mode(WIFI_STA);
WiFi.begin(ssid, password);
Serial.println("Connecting to WiFi");

while (WiFistatus() '= WL _CONNECTED) {

delay(100); P i ,
y(100) — | Mdmiuafeanisiauss wir

i
configTime(0), 0, "pool.ntp.org", "lime.nist.gov");
Serial.println("Waiting on time sync...");

while (time(nullptr) < 1510644967) {

delay(10);

void messageReceived(Siring &lopic, String &payload) {

i o e 1 ] l:ll Beas
Serial.println("incoming: " + topic + " - " + payload); M dmFueIUAT message 711U

;

void startMQTT() {

myltClient-=begin("mqtt.googleapis.com”, 8883, *netClient);

\

g wsudald marT Guvinaulu Google Cloud loT

74931 broker ANEFLITY mqtt.googleapis.com:B883




void publishTelemetry(String data) |

51

' &
a4 publish A1 event U8 topic 11

mgliClient-=publish(device->getEventsTopic(), data); —

i

void publishState(String data) {

mqttClient-=publish(device->getState Topic(), datal #9 publish A7 state T84 topic %u

void mquConnect() {
Serial. print{"\nconnecting,..");

while (!mgtiClient->connect(device->gelClientld().c_str(), "unused”, getwi().c_sir(), false)

Serial.println(mqttClient->lastError());
Serial.printin(mquClient->returnCode());

delay(10007;

Serial. println{"'nconnected!");
mgttClient->subscribe(device->getConfigTopic());
myqliClient-=subscribe(device->getCommandsTopic());

publishState("connected");

A\

T uiumssdaunisTansates MmarT IEwWiLaE

winlal uazAaE subscribe TATLITBLAAN topic




void conneet() {
Serial.prini("checking wifi...");
while (WiFistatus() = WL_CONNECTED) {
Serial.prnt(".");
delay(1000);
i

mqtConnect();

lddmiummaaay
o '
N3 HRUFADTRY WiFi

Aarinaativiela

void setupCloudloT() {
device = new CloudloTCoreDevice(
project_id, location, registry_id, device_id,
private_key sir);
setupWifi();
netClient = new WiFiClientSecure();
mqliClient = new MQTTClient(512);

startMQTT();

@ msunuumen

N9AAFABNY Cloud 10T
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3.5.6 a319'19d googlelOT.ino tiOABESUAIIIN UNTRASONIC SENSOR

deline TokenLine "DPHEjdhryDw (LsletyWImEWZNEuRK6JUU2EJIrqinF2"

const int pingPin = 19; /D19

int inPin = 18; /1§

String nameText = ”i‘IFI‘Iq'lI ", f_:'éiﬂil‘ﬂ
String text;

long duration, cm;

double percentage;

bool check = true;

unsigned long lastMillis = 0;

unsigned long lastMillisLine = (;

o ' .
sAEeuAe Line

Amuaan pin lunsideuse
untrasonic sensor uaz

asadawl g In s RnNg




void setup() {
Serial.begin(115200);
setupCloudloT();
confligTime(gmtOlsel_sec, daylightOfTset_sec, nipServer);
getTimestamp();
delay(1000);

NotifyLine(nameText+" : (33¥11410™);

mqttClient->loop();

delay(10);

if (!mgttClient->>connected()) §

conneet();

54
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tim.estamp

Wnadeuselneld PROTOCAL
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Ulirasonic is working
pinMode(pingPin, OUTPUT);
digitalWrite(pingPin, LOW);
delayMicroseconds(2);
digitalWrite(pingPin, HIGH);
delayMicroseconds(3);
digitalWrite(pingPin, LOW);
pinMode(inPin, INPUT]);

duration = pulseln{inPin, HIGH);

cm = microseconds ToCentimeters( duration);

/30 cm - Empty

percentage = 100L0-(em* 100.0/30.0);

S-arial.priul("ﬂﬂi 1 Status : ");
Serial. print{percentage);
Serialprint(" %");

Serial println();

55

) ) . F]
#7uA1 Untrasonic sensor wia

Aot




56

if (percentage < 10 && check) mnfFnannnivonm
{ 10 wesidua serims
1 uAD AN line 11
dieck =gl fwnndnilndes
text = nameText+" : 1 lndoznuauds nyanimanfar; nuaud
v
NotifyLine(text);
}

else if{percentage > 60 && !check)
{
check = true;
text = nameText+" : nuf 150300,

NotifyLine(text);

» J
winBnaudniniaond 10 nlodiFud
udaimsdmdnini s
1 60 lefiFudsziimsududau

' ” Loa Y a
HIUNN line N Auumisouiou




il (millis() - lastblillisLine > 60000%30)

lastMillisLine = mmallis{);

text = name Text+ * © "+ Stnng(percentageH " %40°;

Motify Line{text);

il (millis() - lastbdillis = GO000)

lastMillis = mallis();
String device_id = "002%;

publishTelemetrylcomplete) SON{device_id,percentage));

long microscoonds ToCentimetersi long microseconds )
i

relum microseconds /29 72
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void MNotifyLine{String 1) {

WiFiChentSecure client;

if (!clicnt.connect{ “notify-api.linc.me”, 443)) {

Scral printhn{*Connection failed™);
retum;

'

Flntl'Lﬂg reg = III;

req += "POST /fapynotify HTTP/1.1'r'n";
req += "Host: notify-api.line.me'rin®;
reg += "Authorzation: Bearer " + Sirng{ TokenLine) + "ir'n®;
req += "Cache-Control: no-cache'r'n®;
req += "User-Agent: ESP32'rn";
reg += "Content-Type: apphcabon/x-www-form-urlencoded'r'n®;
req += "Content-Length: ® + String(Sinng(“message=" + t).length{})) + "\r'n"~;
reg += "irn";
req += "message="+ I;
client.print{reg);
while {clicnt.connected()) §
String linc = clicnt.read Sirmg Until"n');
if {ling == "'¢")

break;

v d 4
HdmiuTaumAaiU Line Notify

iir i i
uaz ltd AT HETIN T LINE
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A ' G4
4.1.2 NIAUTOIUADTNUIU

2y Y A 11 g1 A o Y . . = A
WHVDAITUUIUADUN I LAUIUTUNTNIULASTVDYA DU serial monitor UN1TAADU
' Y 3
YoIMUTMIUUNIUN
. - - — —
@
a.
¥ . Cups Notify (2) Q& @ :
14:05:23.641 -> 9@n 1 Status : 70.00 § T -
14 4.636 -> 9ai 1 Status : B
4: 5.665 -> 9@l 1 Status : & %
14:05:26.65% -> 9AW 1 Status : 60.00 %
14 9al 1 Status : €0.00 %
AN 1 Status : %
9ail 1 Status : 6 %
2 1 Status : & 0%
a1 Status : g @ LINE Notify
2 1 Status : @ 3 Tl S SR
43697 5 G:ﬂﬁ T Statis 0008 ESP32: 3a#l 1: \Bananu
> 9ai 1 Status : 6 %
1 Status : 7 %
1 Status : 7 0%
0%

Y v v P ) . .
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Pt §
® . Cups Notify (2) ~ Q % @
-~

4

ESP32: mafh 1 D S

LINE MNotify

ESP32: gaf 1 : duouarmitiIndasnineda
nynsWawr

LINE Notify

ESP3Z: nef\ | 1 dAnBsrds

ESP32: gaft 1 : dewhiandsduvudon

LINE Notity

ESP32: wef) 1 : 73.33

LINE Notify

ESP32: waft 1 - 7007

® 9]0 0

MW 4.3 @01uzl51auiINgenIZAIENN 30 WA AIUNN Line

4 1 I ] J
4.14 udsaoruziiedsinatosni 10 wesiduriumalas
A vy 3 Y ) ' P Y A ' P o
woudnilndazvua Toon1 10 wWosiFud azinsududoudalal 11 “s1uu

v v v a 9
unINsIenseas Inavenuaua? NFUUAULNTD”

=]
i .1 -
— * | Cups Notify (2) Q
2 Content-Type: application/x—www—form-urlencodad -
T » ConTent-Langth: 146
e % e ’ 15 @ LIME Meatify
measage=paf L @ dvmIRumETRADSHAALAT nFMaIENNN
e ESP32: wedt 1 : Buvivu
» gmil 1 Scatus 1 13.33 L
amd L Stakus @ 20,00 %
» gmil 1 Stacus @ 20.00 % LIME Mty
LdrZ3rdD. 585 =5 qaﬁ 1 Status @ 33.331 & @
l4323:42,004 -> gmi 1 Stacus : 23,33 & ESP32: apdt 1: R L S
14123:43,010 =» gMA 1 Status @ 23,33 % o
L42Z3:44.02T =5 ﬂﬁﬁ 1 Scatus r 23.33 §
Ldi23: 45,012 -» i'nﬁ 1 Scatus i 23.33 %
14:23:46.035 => gmil 1 Stacus @ 13,33 %
L421Z3:4T7.024 =3 ﬂﬂﬁ 1 Scatus r 20.00 &
Ldi23: 48,015 —» il\ﬁ I Scatus i 16.€67 &
14:23:49.036 => gmil 1 Stacus @ 16,67 %
L42123:50.028 - ﬂ’lﬁ L Scatus @ 1E.67 &
Ld:23:5L. 060 —» i'nﬁ I Scatus i 16.67 &
I I

a ¥ A : 1 v Y v a
NINN 4.4 ﬂTil!ﬁ]Ql@]'ﬂuﬁQqau’n “"lnu’(]ullﬂ’Jﬂﬁ?ﬂﬂﬁgﬂ'lyclﬂaﬂgﬁllﬂl!a? ﬂ§m1lﬁullﬂ3”



62

4.1.5 LL%\‘]ﬁﬂ'l‘LlZﬂ'liﬁNWHLﬁE)LLij‘fﬁulegl}'lﬁ'lﬂﬁl,auufg]}’)ﬂ5’JEJﬂ5$ﬂTH
A "y a Y 2 ¥ Y 2y Y A
LllfJLLﬂJ‘U'IL!mllllﬂ’)ﬂi’)flﬂﬁ%ﬂ'l‘]&lsluﬂ’i%‘U@ﬂL’iEl‘U5@Ell!ﬁ’)tlﬁ%%%ﬂ‘ll@ﬂ’J'liJLL‘NWIfJu

] 0 a Y =) 9
PHH‘VINU],Q‘L!'N “EOULUNINTIYNTEABITIVUIDY”

¥ | Button Switch

d' Yy A [l o a Y =) 9
MANN 4.5 mmmmaum”lau “LANLNINTIYNTSAHLIYUIDY”

| @ * & | Cups Notify (2) Q %
| -
[14:: 3 -» User-Agent: ESP3Z
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14:34:00.037 -> Content-Length: TO
14:36:00.037 => F e ESP22: mafl 1 s Bt Tndasanty
‘j d - message=nan 1 = fEndanm P
14z -> POST jspifnotify NITR/L.1
14: )8 =>» Host: notify-apd.line.me LINE Motify
14: 7 =» Ratherizacion: Bearer DPHEjdhryDwIlelel)W RIEWINEURE @
14 08 -» Cacke-Control: no-—cache ESP32: wmit 1 : drfniswt
14: -» Uaer-Agent: ESPA2
14 > Content=Type: application/m-www-Iorm-urlencoded = e =
14: -» Content-Lengch: 87 ESP32: wmi 1 : dinudnefefoudou
1d: =3
141 s mesmagesgAfl 1 : ifiuefuadodudon
14: 0 o
Ld: 111 =» gail 1 Seatus : 73.33 &
Ldi 128 -> gmfl 1 Seatus : T3.33 &
14: 18 => {l_ﬂﬁ 1 Scatus » T3.33 %
14: 3 -> 98l 1 Scatus : 73.33 4
€
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15:23:41.811 -> @i 1 Status : 20.00 %
15:23:42.800 -> 9md 1 Status : 20.00 &
15:23:43.792 -> QAN 1 Status : 80.00 &%
15:23:44.81¢ -> Qﬂﬁ 1 Status : £0.00 &
15:23:45.80€6 —> Qaﬁ 1 Status : $0.00 %
15:23:46.828 -> 9@A 1 Status : $0.00 %
15:23:47.818 -> 9@ 1 Status : 20.00 %
15:23:48.811 -> 9@ 1 Status : 20.00 §&
F 3 1 E—‘“: S8 A8 &
15:23:49.838 -> {“device_1d":"001", “"percentage®:"£0.00%, "timestamp®:"2021-05-20 15:24:02"} ]
d9sec.ol.Cal oY L LAl . CU.JU %
15:23:51.850 -> 9@ 1 Status : 20.00 %
15:23:52.836 -> 3@ 1 Status : £0.00 %
15:23:53.857 -> 9@A 1 Status : 30.00 %
15:23:54.84€ -> oMl 1 Status : 20.00 &
15:23:55.832 -> 9@ 1 Status : 80.00 &
15:23:56.853 —> @ 1 Status : £0.00 §
15:23:57.837 -> @ 1 Status : 20.00 %
15:23:58.870 -> @A 1 Status : 20.00 &
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15:24:43.008
15:24:43.997
15:24:44.983
15:24:46.012
15:24:47.003
15:24:48.022
15:24:459.014

15:24:50.007
.U
15:24:52.015
15:24:53.035
15:24:54.045
15:24:55.030
15:24:56.054
15:24:57.041
18+94.88 N34&

Status : 20.00 &
Status : 20.00 §
Status : 80.00 %
Status : 80.00 %
Status : 20.00 %
Status : £0.00 %
Status : 80.00 %
["device 1d":"001", “"percentage”:"30.00", "timestamp":"2021-05-20 15:25:02"} I

tatus : 30,00 %
Status : 20.00 %
Status : 80.00 &
Status : 20,00 %
Status : 20.00 %
Status : 50.00 %
Status : 20.00 %
Srarna « 20 NN &

= ) A A d 9
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@ @ FEATURES & INFO B SHORTCUT & DISABLE EDITOR TABS

Q Explorer + ADD DATA M COMPOSE NEW QUERY M COMPOSE NE
= B CupTable : m £ MORE ~ (® SCHEDULE ~ : @ This querywill process 3.8 Ki
® Q Type to search (7] SCHEMA DETAILS SREVIEW 1 SELECT * FROM 'sage-tribute-312785.CupDataset.CupTable' order by timestamp di
I Viewing pinned projects. Row deviceid percentage timestamp .  QUEry results & SAVE RESULTS {¥i EXPLORE DATA v
% W ) ool fom 50.0 2021-05-0414
d 0 sae ivle 12705 ‘ . 2 001 50.0 2021-05-0414 Query complete (0.3 sec elapsed, 3.8 KB processed)

3 001 50.0 2021-05-04 14 Jobinformation ~ Resuits  JSON  Execution defails

4 00 50.0 2021-05-0415 Row deviceid percentage timestamp

5 001 50.0 2021-05-0414 1 001 80.0 2021-05-20 15:24:02

6 001 50.0 2021-050414 2 001 80.0 2021-05-20 15:23:01

7 o0 500 2021050414 3 Q01 80.0 2021-05-20 15:22:01

8 001 50.0 2021-050415 4 001 76.67 2021-05-20 15:21:01

p—_L EDDninn N4 ‘)" 5 001 7333 2021-05-20 15:10:59

Rows perpage: 100 ~ 1-1000f 115 Firs

Rows perpage: 100 v 1-1000f 124 First page I€ (< > )L
4 »

JOB HISTORY QUERY HISTORY SAVED QUERIES

a ) a 4 a )
NINN 4.9 ﬂ'IW“U’E]ﬂJ"ﬁ%fi\W]!ﬂﬂiuﬁ'lu‘llﬂyﬁ“ll’ﬂi GCP

= L 74 q: A
vuunsIAdaudsuaAlau DPU

Uhnawaniduaai 1 Uhnawsniduaat 2
=0 s,
~ perc{ag) ~ percenjége
/ 56667 / 62668

percentage  timestamp percentage  timestamp ~

1. 76.67 20 m.m, 2021 15:37:08 1. 56.67 41n. 2021 16:57:4

2 76.67 20 wn. 2021 15:36:04 2 56.67 A7, 2021 16:56:46
a 7667 20 mn. 2021 15:35:04 3 56.67 4wn 2021165543
4 76.67 20 m.n. 2021 15:34:04 4 56.67 S 20271 16584
s 7667 20 mn. 2021 15:33:03 s 56.67 4mn. 2021 16:5338
6. 76.67 20 m.m. 2021 15:32:03 6 26.67 40, 2021 16:5236
7. 76.67 20w, 2021 15:31:03 7. 26.67 An.n. 2021 16:5135
-8 76.67 20 m.n. 2021 15:30:03 -8 LEET 470n. 2021 16:5035

1-97/97 > 1-20/740
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i lunszuen ATLILNN (em) Anlesigud
0 31 0
10 30 3.23
20 28 9.68
30 25 19.35
40 26 16.13
50 23 25.81
60 21 32.26
70 22 29.03
80 17 45.16
90 17 45.16
100 5 51.61
110 12 61.29
120 1 64.52
130 9 70.97
140 9 70.97
150 9 70.97
160 9 70.97
170 6 80.65
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0 AMFLILNI (em.)

° Y
(Y)FﬂWH'Jullﬂ'JGlUﬂﬁz‘U@ﬂ

° Y
(Y)ﬁ]"IU'JULLﬂ'JGlUﬂﬁz‘U@ﬂ N ﬁumitﬁjuﬂﬂ y=

mx + ¢
6 170 159.08
9 160 140.00
9 150 140.00
9 140 140.00
9 130 140.00
11 120 127.28
12 110 120.92
15 100 101.84
17 90 89.12
17 80 89.12
22 70 57.32
21 60 63.68
23 50 50.96
26 40 31.88
25 30 38.24
28 20 19.16
30 10 6.44
31 0 0.08
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43.1 meevaved JulsunsyeonuuulRududdUHINNIG Line 9211191141101 Real

Time)

@ LINE Notify
ESP32: 3@l 1:

13:20:55.981 —> Distance : 29 em Fundnin lndamman AN
13:20:55.981 -> ﬂﬂﬁ 1l Status : 6.45 &
13:20:57.580 -> POST fapi/notify HTTPR/1.1
13:20:57.580 —-> Host: notify-api.line.ms
13:20:57.580 -> Authorization: Bearer DPHEjdhryDwfLsleOiWTm
13:20:57.580 -> Cache-Control: no-cache
13:20:37.613 -> User—Agent: ESP32
13:20:57.613 -> Content-Type: application/x-www—form—urfencodsd
13:20:57.613 -> Content-Length: 134

o me Ea il
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3:20:57.613 —> massage=1.‘_mﬁl 1 : g TnasuHae n'gmﬁlv.ﬁuuﬁ'l
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LINE Notify

ESP32: amit 1 : rnaAudnuiania

13:17:58.352 -> POST /api/notify HTTP/1.1
13:17:58.352 -> Host: notify-api.line.me
13:17:58.352 -> Authorization: Bearer DPHEjdh
13:17:58.352 -> Cache-Control: no-cache
13:17:58.352 -> User-Agent: ESP32

13:17:58.352 -> Content-Type: applicats
13:17:58.352 -> Content-Length: 79
13.77.50 252 _<
l3:17:58.352 -> message=uan 1 : fAuLAMIATN

2 4= _co0 2o

LINE Notify

ESP32: aafi 1:
WanAhduusonud fuhinm
19.35 wodidus

p i

13:17:58.557 -> YoM 1 : fSUANIAEN
13:18:15.626 -> POST /api/notify HTTP/1.1
13:18:19.626 -> Host: notify-api.line.me
13:18:19.626 —> Authorization: Bearer DPHE]
13:18:19.€€1 —-> Cache-Control: no-cache
13:18:19.6€1 -> User-Agent: ESP32
13:18:19.6€1 -> Content-Type: applica
13:18:19.6€61 -> Content-Length: 168
1218 10 £21
3:18:19.661 —> message=0# 1 : (GNUMEELUTDLIAY SURNns 19.35 WoTdua I
43310517.,090 =~ _-_. --------- : % 3 < = =
13:18:19.832 -> YA 1 : @umdSpusopuan Ausanes 19.35 wondua

yDwiLsleOjWTmEEWZNEURREJUUZETrqinF2
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ESP32: 3@l 1: Bavinu

ESP32: aal 1 : fudanauudni

LINE Notify

LINE Notify
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12:40:20.300 > 2an 1 Status 2 25.35 ¢
l 12:40:10.301 => ("device id":"O_Ol", "percentage”:"15.35" } "timestamp":"2021~-06-19 12:35:55") ]
12:40:11.2%1 -> Distance : 25 cm
12:40:11.291 -> @A 1 Status : 15.35 %
12:40:12.31€ -> Distance : 25 cm
12:40:12.316 -> 90N 1 Status : 19.35 &
12:40:13.302 -> Distance : 25 cm
12:40:13.302 -> 390 1 Status : 19.35 & 45 001 19.35 2021-06-1912:41:00
12:40:14.319 -> Distance : 25 cm
12:40:14.319 —> 90 1 Status : 15.35 & 46 001 19.35 2021-06-19 12:39:59
12:40:15.312 -> Distance : 25 em
12:40:15.312 -> YAA 1 Status : 19.35 &
12:40:16.302 -> Distance : 25 cm
12:40:16.336 -> 3@ 1 Status : 19.35 &
x 10 e 1 Status : 19 35 & AN e
E12:41:10.556 -> {"device_id":"001", "percentage":"19.35",J"timestamp":"2021-06-19 12:41:00"}
T o,
12:41:11.544 -> 997 1 Status : 19.35 &
12:41:12.565 -> Distance : 25 cm
12:41:12.565 -> Qﬁﬁ 1 Status : 19.35 %
12:41:13.551 -> Distance : 25 ecm
12:41:13.551 -> 99M 1 Status : 19.35 &
12:41:14.570 -> Distance : 25 cm
12:41:14.570 -> qmﬁ 1 status : 19.35 %
12:41:15.558 -> Distance : 25 em
12:41:15.558 -> 9@ 1 Status : 19.35 &
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