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The social assistance payment intended for helping the slum area community 
purchasing power. Tackling socio-economic problems is quite challenging. Lacking 
updated mapping is known as one of the causes of mistargeted its distribution. 

The Ministry of Social Affairs and LAPAN signed MoU on 19 April 2021 for a 
cooperation in the area of remote sensing applications to support the 
government social assistance program.

Slum areas in 2020 (Ministry of Public Works and Human Settlements):
• West Java Province: 4,572 hectares
• South Sulawesi Province: 2,190 hectares

The slum areas identification running in the open access platform will be very 
useful for determining the distribution of social assistance payments.  

The pilot project activities are also intended to support the SDG planning of 
Bandung Smart City and Makassar Smart City and SPACE+ initiative.

Background



Characteristics of slum areas 

• Building irregularity
• Inappropriate level of high 

building density with a 
spatial plan

• Building quality that does 
not meet the requirements

• The neighborhood road 
network does not serve all 
residential and residential 
neighborhoods

• Poor environmental road 
surface quality

• Safe access to drinking 
water is not available

• Minimum drinking water 
requirement for each 
individual is not

• Environmental drainage is 
not available

• Environmental drainage is 
not able to drain rainwater 
runoff, causing puddles

• Poor quality of 
environmental drainage 
construction

• Waste water management 
system does not meet 
technical requirements

• Waste water management 
infrastructure does not 
meet technical 
requirements

• Garbage infrastructure 
does not meet technical 
requirements

• The waste management 
system does not meet 
technical requirements

• No fire protection 
infrastructure available

• Fire protection means not 
available
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Location identification 
and location 

assessment are carried 
out on slum locations 

which include the 
following criteria:

Process of handling planning 
the slum housing and 

settlements

Data collection
(by local government and community)
• Location identification
• Location rating

Location determination
(by local government)

Planning establishment of slum 
housing and slum settlements



Typology of slum housing and settlements

1. Slums on the water
2. Slums on the edge of water
3. Slums in the hills
4. Disaster-prone slums
5. Slums in the lowlands



Six Smart City Pillar
(Innovation in utilizing technology)

(source: Ministry of Communication and Information Technology, Indonesia)
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Society

• Information and communication 
technology & electronic-based 
government systems ecosystem

• Standards for business processes, 
data, technology and information 
security

• Human resource capacity that is 
not anti-transformation

• Harmonious environmental 
management between related 
ecosystems

• Development of potential disasters 
into productive resources (such as 
floods as a source of electricity)

• Environmental control through the 
use of information and 
communication technology

• Development of a healthy, 
innovative and productive digital 
society

• Adaptive society with the latest 
technological sophistication

• Develop an orderly, well-organized, 
safe, modern and sophisticated 
city branding

• Development of innovation centers

• Cashless implementation
• Interconnection of micro, medium 

and macro economic sectors 
through the most advanced actual 
technology

• Ensuring community needs 
through monitoring the adequacy 
of the family-based economy

• Integrated area development 
between settlements, government, 
business, and education sectors

• Security and comfort guarantee of 
people's lives through the use of 
information and communication 
technology



Slum areas identification from satellite imagery

Morphological feature Slum settlement Non-slum settlement
Size The size of building is small (below

standard)
The size of the building is generally larger

Density • High density 
• Lack of public space in or around 

residential areas

• Low to medium density
• Provision of public space in or around 

residential areas

Pattern of structure and 
layout

Irregular and natural (road network is 
irregular and not in accordance with 
planning standards)

More organized (road network is 
organized and in accordance with 
planning standards)

How to identify the spatial distribution of slum areas and characterize these conditions from remote sensing 
satellite imagery?



Applications of remote sensing data to identify slum areas for 
estimating the potential recipients of government social 

assistance: Case study of Bandung, West Java Province, Indonesia



Study area

Indonesia Bandung



Concept of Bandung Smart City

Smart Governance
Smart governance can be interpreted as 

smart city governance, where this component 
of governance generally highlights the 
governance of local government as an 

institution that controls the joints of city life.  

01

Intelligent environmental management, where 
there is concern for the environment in the 
development of the city as much as the 
attention given to the construction of physical 
infrastructure and the construction of 
facilities and infrastructure for residents.

Smart Environment

02

Smart Living
Ensure the feasibility of living standards of the 
people in it. The feasibility of living standards 
can be assessed from three elements, namely 
Life Pattern Feasibility (Harmony), Feasibility 
of Health Quality (Health), and Feasibility of 
Mode of Transportation (Mobility).

03

Smart Economy
Realizing an economic ecosystem in an area 
that is able to meet challenges in a disruptive 
information era and demands a rapid level of 
adaptation like today.

04

Smart Branding
Innovation in marketing the region so as to 

increase regional competitiveness by 
developing three elements, i.e. Tourism, 

Business, and the Face of the City. 

06

Smart Society
In a Smart City, interactions between humans 

have moved towards a social-technical 
ecosystem where physical and virtual 

dimensions of the lives of city residents are 
increasingly intensively intertwined. 
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Bandung
Smart
City

Source: https://smartcity.bandung.go.id/



Slum areas in Bandung



Goals and Objectives

To support stakeholders and users for 
quickly and easily access the informative 
slum area map.
To manage the distribution strategy and 
quantify the estimated number of social 
assistances needed for an area.

To contribute to the implementation of the 
SPACE+ for our Earth and Future Initiative.

Optimize the use of remote sensing data 
and develop method to identify slum areas
presented on the open access platform.
Develop method to quantify the estimated 
number of potential recipients of social 
assistance.
Conduct knowledge and experience transfer 
through related trainings and workshops 
within Asia and the Pacific countries.

Goals Objectives



Expected outputs

Outputs

Initial development of the 
classification model for slum area 

identification

• Collect satellite data and supporting data 
from related agencies.

• Develop processing methods and algorithms 
and build a model in comprehensive script in 
GEE.

• Develop method to quantify the estimated 
number of potential recipients of social 
assistance. 

Oct 
2022

Final development of the 
classification model for slum area 

identification

• Conduct final development to generate a 
model on scripts and a map.

• Examine the accuracy assessment of the 
mapping generated through ground checking.

Training or workshop

• Conduct training or workshop for government 
officials from Asia and the Pacific countries 
through ESCAP’s regional cooperation 
mechanism and platform.

• Provide a guideline that outlines methods for 
converting integrated spatio-temporal and 
geostatistical data into SDG-related 
information and support SDG planning.

May
2023

Jan
2023



• High resolution satellite 
data (SPOT-7)

• Very high resolution 
satellite data 
(Pleiades/Worldview)

• District boundary map
• Field check data

Data

• Gray level co-occurrence 
matrix

• Principle Component 
Analysis (PCA)

• Edge detection

Data pre-processing

• Machine learning 
classification (RF, SVM, or 
CART)

• Segmentation (SNIC, G-
Means, or K-Means)

Classification

• Slum and non-slum area 
map

• House detection with 
estimation number

Informative map

Building a comprehensive 
script combined with python 
language

Programming in GEE

• Accuracy assessment
• House calculation

Validation

Data and Methods



Initial results

Slums and non-slums classificationMachine learning classification

Segmentation : Slum area



Development of online processing module-based on 
machine learning for slum area classification: Case study of 

Makassar City, South Sulawesi Province, Indonesia 



Study area

Indonesia

South Sulawesi Prov.
Makassar City

Tallo District
Tallo District



Somber (Makassar language) is friendliness, kindness, and brotherhood
Somber Smart City means while still accommodating local cultural wisdom to realize Makassar as a smart city with the 

support of digital technology

Concept of Makassar Smart City

Smart Governance
to optimize public services from the 

city government

01

to reduce and utilize waste and 
create better energy sources

Smart Environment

02

Smart Living
to create a comfortable life and 
increase awareness of Health

03

Smart Economy
to build a good ecosystem and 
encourage a less cash society

04

Smart Branding
to raise awareness of the character 

of the city, especially for tourism

06

Smart Society
to build an interactive and humanist 

society

05

Somber
Smart
City



Slum areas in Makassar



Goals and Objectives

To support stakeholders and users for 
quickly and easily access the informative 
slum area map.
To manage the distribution strategy and 
quantify the estimated number of social 
assistances needed for an area.

To contribute to the implementation of the 
SPACE+ for our Earth and Future Initiative.

Optimize the use of remote sensing data 
and develop method to identify slum areas
presented on the open access platform.
Develop method to quantify the estimated 
number of potential recipients of social 
assistance.
Conduct knowledge and experience transfer 
through related trainings and workshops 
within Asia and the Pacific countries.

Goals Objectives



Expected outputs

Outputs

Initial development of online 
processing module for slum area 

classification
• Collect other satellite data and supporting 

data from related agencies.
• Develop algorithms for online processing 

module that integrates additional/updated 
data in district level. 

• Test the initial algorithms 

Oct 
2022

Final development of online 
processing module for slum area 

classification
• Examine the accuracy from the initial 

algorithms.
• Integrate algorithms of online processing 

module for slum area classification to web 
service platform.

Training or workshop

May
2023

Jan
2023

• Conduct training or workshop for government 
officials from Asia and the Pacific countries 
through ESCAP’s regional cooperation 
mechanism and platform.

• Provide a guideline that outlines methods for 
converting integrated spatio-temporal and 
geostatistical data into SDG-related 
information and support SDG planning.



Methods

Validation

Classification

Data pre-
processing

On-line 
module 

development

Programming 
of on-line 
module

• Geometric and radiometric 
correction for RS data

• Gray-level co-occurrence 
matrix

• Gaussian mixture models
• K-means
• Meanshift
• Principal Component Analysis
• Simple linear iterative 

clustering
• Quickshift

• Ground survey
• Comparation with social 

prosperity integrated 
data (called DTKS) from 
Ministry of Social Affairs

Deep Learning (modified 
CNN-UNET)

• Automatic pre-processing, 
processing data, and 
classification program

• Integrated each input and 
output with single database 
system (DBMS structure uses)

Slum area classification with 
accuracy more than 70%



Initial activities

• Initial discussion between BRIN, SDG Center of Hasanuddin University, Development 
Planning Agency of Makassar City, Social Service Agency of Makassar City, and 
Ministry of Social Affairs. It was decided that Tallo District will be the study area, 
particularly in Bulao village, Tallo Village and Panampu village.
• Collecting any available remote sensing data of the study area in BRIN. So far, there 

are Pleiades tile-based (2020), SPOT-6/7 tile-based (2020), WorldView-2 scene (9 Jan 
2021), and WorldView-3 scene (2 May 2020).

SPOT-6/7 tile-based (2020)

Pleiades tile-based (2020) WorldView-2 (9 Jan 2021) 

WorldView-3 (2 May 2020)



Closing remarks

• The key objectives of the activities are to strengthen the capacity between 
central and local governments in utilizing integrated geospatial and 
statistical data for local SDG monitoring and decision-making.
• The interactive slum map of Bandung would be installed in the West Java 

Command Center.
• The online processing module of slum classification for Makassar would be 

installed in the Diskominfo Makassar Operational Room.
• Under ESCAP’s regional cooperation mechanism and platform, we hope 

there would be some knowledge and experience exchanges among Asia 
and the Pacific countries. 




