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Nowadays, mobile phones
is  a  basic needs



How cellular 
technology 

works
Every transaction leaves a log, 

and these logs create datasets

1 Mob ile  sig n a ls h a ve  e m b e d d e d  
syn ch ron iza t ion  cod e s

2 A d e vice  re ce ive  id e n t it y 
loca t ion  a n d  ra d io  fre q u e n cy

3 Th e  d e vice  p a sse s t h e  d a t a  t o  a  
se rve r, w h ich  com p u te s p osit ion

4 Re su lt s a re  se n t  
b a ck to  t h e  d e vice



Data Sandboxing

Developer sandbox is isolated environment for experiments with 
untested code. BPS got the access for the sandboxing environment 
from mobile network operator (MNO) through virtual private network 
(VPN).

Big data sandboxes are where you develop the all -important intellectual 
property - advanced analytic models - that extract intelligence from 
otherwise inchoate gobs of content. 

Source : https://www.ibmbigdatahub.com/blog/data -scientists -how -big -
your -big -data -sandbox

https://www.ibmbigdatahub.com/blog/data-scientists-how-big-your-big-data-sandbox


msisdn d a t e t im e sou rce la t lon

b sc jg u g 54 a 20 17120 21714 0 9 LBA_ALL -6.24 8 39 10 6.910 8

b sc jg u g 54 a 20 17120 22114 54 LBA_ALL -6.24 8 39 10 6.910 8

b sc jg u g 54 a 20 17120 30 114 4 3 CHG_P OST -6.24 511 10 6.90 55

Mobile Phone
Log Dataset 

Example

msisdn
Hashed MSISDN

Datetime
Transaction timestamp

Source
Type of data stored (CDR, 
signalling)

Lat & Lon
BTS coordinates



msisdn
char

datetime
timestamp

source
char

bts_lat
char

bts_lon
char

prov
char

kab
char

kec
char

desa
char

trx_date
date

6281 ... 2018-02-08 
13:33:03

LBA_ALL -4.54691 120.35833 SULAWESI 
SELATAN

BONE TANETTE CELLU 2018-02-08

6281 ... 2018-02-08 
13:51:39

CHG_POST -4.54051 120.30777 SULAWESI 
SELATAN

BONE TANETTE MACANANG 2018-02-08

6281 ... 2018-02-08 
14:00:39

CHG_POST -4.53591 120.30377 SULAWESI 
SELATAN

BONE TANETTE MACANANG 2018-02-08

Coordinate (Lon, Lat) matching to 
Local Administrative Units (LAU) Master



lat lon

-6.24 8 39 10 6.910 8

-6.24 8 39 10 6.910 8

-6.24 511 10 6.90 55

d a t e t im e

20 17120 21714 0 9

20 17120 22114 54

20 17120 30 114 4 3

Data Cleansing

Using coordinate data, 
we can measure 
distances of origin and 
destination

Using latitude longitude 
data, we can measure 
distances of origin and 
destination

1 Fa st  Move rs

2 Ove rla p p in g  St a ys

3 Re se t t in g  st a ys a t  m id n ig h t

4 Fa u lty st a y loca t ion s



Pattern of Mobility

propinsi kabupaten kecamatan kelurahan

DKI JAKARTA JAKARTA TIMUR MAKASSAR CIPINANG MELAYU

DKI JAKARTA JAKARTA TIMUR MAKASSAR CIPINANG MELAYU

DKI JAKARTA JAKARTA TIMUR DUREN SAWIT PONDOK BAMBU

Using LAU, we can know the movements 
between regions.

1 Travel refers to the activity of 
someone who moves 
between different 
geographic locations for any 
purpose and any duration

2 Group of travel to various 
places produce a trip

3 A trip is defined as the travel 
by a person from the time of 
departure from his usual 
environment until he returns



Origin 
Destination 
Model



Calculation 
Flow



Accuracy
the quality or state of being correct 

or precise of a trip



1. Da ta  Exp lo ra t ion

2. De ve lop  Alg orith m

3. Im p le m e n ta t ion

4 . Va lid a t e

5. Im p rove  Alg orith m

6. Re su lt s

Algorithm
Development Cycle



65
volunteers



Characteristics 
of 65 volunteers

● Statistics Indonesia’s Officer

● Telkomsel subscriber

● Traveling outside their home district 

in December 2017 - Maret 2018 period

● Sign the consent form for personal data access



Consent
Form



Start
17.00 - 08.59
Weekday + 
Weekend

Sum the duration of 
subscriber’s home 

candidates for 6 months

Select max duration from  
subscriber’s home 

candidates as 
Home Location

End

Home 
Determination



Start 09.00 - 16.59
Weekday only

Sum the duration of 
subscriber’s work 

candidates
(6 months data)

Select the max duration 
from  subscriber’s work 

candidates as
Office Location

End

Office
Determination



Validate
Home



Validate
Office



Validate
Staypoint



1st trial: 
define 4 candidates 
of home location, 
and ask volunteers 
for accuracy. 

85,83%

Re su lt s fo r Ka b u p a te n  le ve l:

● Ra n k 1 8 5,8 3%
● Ra n k 2 58 ,92%
● Ra n k 3 58 ,0 2%
● Ra n k 4  51,50 %

94,33%

Staypoint Accuracy:
Im p rove m e n t  on  a lg o rit h m  (20 18 )

2nd trial: 
take the number of 
transaction per days, 
build a weighting 
factors for every 
Kelurahan. Re -apply 
to the home 
algorithm.  

96,23%

3rd trial: 
add duration and 
days spent to the 
weighting factor. 



Examples 
of subscriber 
mobilities



Event Analysis
in  co lla b ora t ion  w ith  

Ministry of National Development Planning



Commuter 
Hou se h o ld  Su rve y

2019

Com m u te r 
from  Mob ile  P osit ion in g  Da ta

2019

Com m u te r St a t ist ics
in  Jabodetabek Metropolitan Area



Metropolitan Statistical Area
in  co lla b ora t ion  w ith  

Ministry of National Development Planning



Inbound Tourism 
t o  Su p e r P rio rit y De st in a t ion

in  co lla b ora t ion  w ith  
Ministry of Tourism and Creative Economy



Anchor Mobility Data Analytic (AMDA) is proposed for Home-Work 
Location Determination from Mobile Positioning Data, where this 
algorithm uses clockwise reversal to make it easier to classify 
someone in their usual environment. Only about 80% of the raw data 
can be used for the establishment of ordinary environments, the 
remaining 20% do not have sufficient data history. In this study, it was 
found that the accuracy of AMDA in determining monthly home 
location was 98.8% at the provincial level, and 88.7% at the regency 
level. As for the determination of monthly work locations, 98.9% at the 
provincial level, and 70.4% at the regency level.

Improvement Since Then (2019)



Challenges

OTHER MNO’s03
BPS only cooperates with one MNO, 
communication to be able to work with 
Telkomsel as a research partner takes ± 2 
years.

PROCUREMENT02
Complicated procurement, for each case to 
be analyzed, MNO establishes new 
cooperation, with the consequence of 
additional costs.

DEPENDENCY01
There is a dependency on MNO, this is also 
experienced by several countries in the world. 
Data confidentiality issues make MNO unable 
to provide raw data to NSO.



Amin Rois Sinung 
Nu g ro h o

Ig n a t iu s Ad itya
Se tya d i

Alfa t ih a h  Re n o
MNSP M

Am a n d a  P ra t a m a
P u t ra

W a  Od e  Zu h a ye n i
Ma d jid a

Th a n k  Yo u
mpd@bps.go.id
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