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PROJECT
OVERVIEW

e \WasteWatcher is an API platform and data
visualization web application.

e \WasteWatcher serves as a platform for
waste management analysis to help
address the global warming issue.




BACKGROUND
& MOTIVATION

e The world is currently impacted by global

warming, largely due to waste.

¢ Understanding how weather influences
waste generation can lead to solutions for
the global waste problem.




OVERALL ARCHITECTURE
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PRIMARY
DATA SOURCE

Waste level in the bin

® The ultrasonic sensor (HC-SR04) is placed under
the bin lid.

e KidBright send the waste level added in the past
hour to the MQTT server.

e Node-RED retrieves data from the MQTT server
and records it to the database.




SECONDARY A\ weather

DATA SOURCE @

“precip_in":
“"humidity”: 82,

"cloud": 75,

feelslike c”

Weather condition data

“vis km": 1@,

"vis miles": 6,
”L]'|I._|'" : l .

"gust mph": 1.5,
"gust_kph": 16.9,
"air quality”: {

1
J

L1} - "
Ay )
pms > . .0,

“pmie”: 11.3,

"us-epa-index”

e Node-RED retrieves weather
condition data via APl from
WeatherAPl.com.

e Node-RED stores the selected
data to the database.

= 1

"gb-defra-index": 1




Data Collection

DATABASE SCHEMA

Data Integration

bin

wasle

weather api

bin_id: int

name: varchar(100)
location: varchar{100)
lat: decimal{9, &)

lon: decimal(9, &)
waste type: varchar{0)
capacity: decimal(10, 2)

collect freq: varchar(20)

PK

waste id: int

bin_id: int

timestamp: timestamp

level: decimal(B, 2)

PK

weather id: int PK
timestamp: timestamp
location: varchar(100)
lat: decimal(2, &)

lon: decimal(9, &)
temp: decimal(s, 2)
precip: decimal(s, 2)

humid: decimal(s, 2)

waste record

id: int

timestamp: timestamp
bin_id: int

location: varchar{100)
lat: decimal(9. &)
lon: decimal(9, 6)
temp: decimal(s, 2)
precip: decimal{5. 2)

humid: decimal(s, 2)

capacity: decimal(10, 2)

level: decimal{g. 2)

PK




DATA SHARING API

BIN, WASTE AND WEATHER DATA

J"api."hins," List all bins

fapi/bins/{bin_id}/ Retrieve bin detais L
Waste ~
fapi/waste/latest/ Listiatest waste data ~ .
_ . ® There are 14 endpoints.
J/api/waste/latest/bin/{bin}/ Retrieve latest waste data for a specific bin v
/api/waste/latest/Llocation/{location}/ Retrieve latest waste data for a specific location L . T h e S e e n d p O i n 't S i n C l u d e S
Jfapi/waste/{year}/{month}/{day}/ Listwaste datafor a specific date L
fapi/waste/{year}/{month}/{day}/bin/{bin}/ Retrieve wastz data for a specific bin and date v ret rI e V I n g b I n I n fo r m G t I O n G n d
Jfapi/waste/{year}/{month}/{day}/location/{location}/ Retrieve waste data for a specific location and date o ° °
waste records along with their
fapi/waste/{year}/{month}/ Listwaste data fora specific month R
api/wasta/{yoar}/{nonth} /bin/ {bin}/ Aeviov weasdea o a pachc i and morts » correspon din g wWea ther conditions

fapifwaste,f{yea r}p" {I‘I]Onth}flncation,’{locatian} [ Retrieve wasie data for a specific location and month L

fapifwaste,v'{yea r_]-p" Ligl waste data for a specific year N



DATA SHARING API

Schemoa Actual dato

[ o
[api/bins/
“name” ; "Jullaphong House",

L = am - . w. om -
b'l.r'l_'l_d . 5 .rlnc:lh'.::n : Thnn;:'ahurl .
lat™: "14.003589",

® Retrieve all bins Ny vt type" “gumeral”,

"location™: "string”, "capacity”: "35.00",

i n fo rm O t i O n "M1at™- "E-'l:r"‘i.r'lg m . "collect_freq": "daily"

1 W, WM . T
lon": "string”, i id": -
"“ﬂﬁt'ﬂ_tfpﬂﬂ . " et I'"i.. ng " . "name": "Phimnada House",

- . - - . - "location™: “"Lam Luk Ka",
capacity : string, "lat": "13.885775",
. "lon": "108.649384"
" m, m® M ’
collect_freq": "string "waste_type": "general”,
“capacity”: "4Z.58",
“collect_freq": “daily"




DATA SHARING API

/api/waste/latest/

® Retrieve latest
waste data

Schema

"bin": O,
"total_waste":
"min_temp": O,
"max_temp": O,
“avg_temp"”: O,
“min_precip”:
"max_precip”:
“sum_precip”:
“min_humid":
"max_humid" :
“avg_humid":

Actual dato

"bin": 2,
"total_waste":
"min_temp" :
"max_temp" :
"avg_temp" :
"min_precip”:
"max_precip”:
"sum_precip”:
"min_humid”:
"max_humid" :
“avg_humid™ :




DATA SHARING API

[api/waste/{year}/{month}/location/{location}/

® Retrieve waste data for a specific location and month

{
{ "l acation™ : “Str"i.l"lgﬁ :1GEEE‘:IGH": "Thanyaburi®,
. year":
“wear": O, "month" <,
"month": @, r'a.;::nr-ds : [
HFEEans‘I': [ "datetime": "2024-84-21T10:00:00Z",
: ":L:E{":’ .

atetine: “string’, =0 Actual data

¥ .
. "humid" :
"level™: "string”,

“temp"” :
" + m "datetime": "2024-04-21T09:00:00Z",
precip . . "bin";: 1,
"humid” : "level™: 0,
“temp" :
"precip”: o,
"humid" :




DATA VISUALIZATION

TREND OF WASTE LEVEL
AND WEATHER CONDITION

® |nteractive visualization on the trend of
waste level and weather condition
throughout the time.

® Provide insights into the relationship
between waste generation and weather

conditions.
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