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Why is a country like the Philippines going into space?

DATA

Data that enables scientific discovery and 
better understanding of our environment

Data that enables evidence-based policies
for more relevant and responsive 
programs

Data that enables a knowledge-based 
economy that fosters inclusive innovation

Data for tackling information poverty



The Challenge



Rapid Map Generation

• Disaster response

• Monitoring



• Earth Observation (EO) 
satellites currently account 
for over one third of the 
operational satellites orbiting 
the Earth. 

• According to the Union of 
Concerned Scientists (UCS) 
satellite database there were 
1,980 operational satellites 
at the end of April 2018, and 
684 of these have a main 
purpose of either EO or Earth 
Science.

https://www.nesdisia.noaa.gov/docs/Global%20Sats%20Graphic.jpg

https://www.pixalytics.com/eo-satellites-in-space-2018/

https://www.nesdisia.noaa.gov/docs/Global%20Sats%20Graphic.jpg
https://www.pixalytics.com/eo-satellites-in-space-2018/


https://www.aip.org/file/nasa-earth-satellitespng

• NASA’s Earth 
Observing System 
Data and 
Information System 
(EOSDIS) maintains 9 
Petabytes of EO 
Data.

https://www.aip.org/file/nasa-earth-satellitespng
https://earthdata.nasa.gov/about


Excessive amount of data

• Earth Observation (EO) data volumes are increasing at a 
rate of several Terabytes per day.

• PEDRO center stores 13Tb of various EO data excluding 
open-source data

• Additional 35Tb data from USGS and ESA are also archived 
by the DATOS Project of DOST-ASTI



Unavailability of Maps for inventory

This Photo by Unknown Author is licensed under CC BY-SA-NC

https://www.flickr.com/photos/28722516@N02/2980432661/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Expensive, Highly Technical, 
Labor-intensive



The Solution



Data Science and Artificial Intelligence

https://www.kdnuggets.com/

https://www.kdnuggets.com/


The Team

Programmers

Remote Sensing
experts

GIS experts

Artificial 
Intelligence

Image 
Interpretation

Mapping

mapping AI



DATOS AI Technologies
(and how to make them)

PHILIPPINE COPYRIGHT 2019 BY DOST-ASTI



The DATOS Project

Remote Sensing and Data Science Help Desk



The DATOS Project





HPC

PROCESSES

Object Detection
(GPU)

Time-Series Analysis
(CPU)

Earth Observation Data
Maps

Analysis



OBJECT DETECTION



OBJECT DETECTION



OBJECT DETECTION



OBJECT DETECTION



OBJECT DETECTION



OBJECT DETECTION



OBJECT DETECTION



Data pre-
processing

Training data 
Preparation

Neural 
Network 
Training

Validation/ 
Assessment

Radiometric Corrections/
SAR Calibration

Geometric Corrections

Object/
Pixel-based classification

Digitization

QA

Parameter Tuning
(input channels)

Hyperparameter Tuning
(Epochs, learning rate, etc)

Jaccard Index

Statistical Analysis

OBJECT DETECTION



Synthetic Aperture Radar
15-m resolution

Flood maps

Fish pens

Fish ponds

Fish cages

Ships

Landsat Images
30-m resolution

Built-up Areas

Water Bodies

Vegetation

Clouds/Shadows

Bare Soil

Planet Imagery
3-m resolution

Built-up Areas

Water Bodies

Vegetation

Clouds/Shadows

Bare Soil

Irrigation Network

Road Network

VHR Images
0.3-m resolution

Mango Trees

Coconut Trees

Damaged Buildings

AI Models



TIME-SERIES ANALYSIS



TIME-SERIES ANALYSIS WORKFLOW

Voice Recognition



TIME-SERIES ANALYSIS WORKFLOW

Temporal Signature

0 5 10 15 20 25 30 35 40 45

Whole Series Subset 1 Subset 2 Subset 3 Subset 4 Subset 5 Subset 6 Subset 7



SAR Calibration

Geometric Corrections

TIME-SERIES ANALYSIS WORKFLOW

Data pre-
processing

Temporal 
Pattern 

Extraction

Time Series 
Analysis

Validation/ 
Assessment

Sample Selection Parameter Tuning

Signature-matching

Accuracy Assessment

Statistical Analysis



Applications



• Planet Dove Imagery

• 3-meter resolution

Road Network 
Prediction

A P P L I C A T I O N S

Project Monitoring



Prediction using the Planet 
AI for Roads

A P P L I C A T I O N S

Project Monitoring



May 26, 2018 July 7, 2018 August 12, 2018

Project Monitoring

A P P L I C A T I O N S



Flood Situation 
Mapping
• Multi-temporal SAR Imagery
• Sentinel-1A, 1B

A P P L I C A T I O N S

Disaster Mapping



Flood Situation 
Mapping
• Multi-temporal SAR Imagery
• Sentinel-1A, 1B

A P P L I C A T I O N S

Disaster Mapping



• VHR Optical Imagery

Damage Detection

A P P L I C A T I O N S

Disaster Mapping



Images from the PEDRO Center were also used to assist rescue teams 

after the Naga landslide. 

A P P L I C A T I O N S

Disaster Mapping



Landslides
Itogon Benguet

Dataset:
Planet (Dove Constellation)

Processing Time
~ 2 minutes

Released to:
- Office of Civil Defense
- DOST Regional Offices
- Social Media
- Others Natural Color of Planet Image (RGB: 321)

As of June 4, 2018

A P P L I C A T I O N S

Disaster Mapping



Natural Color of Planet Image (RGB: 321)

Red areas are Artificial Intelligence (AI)-predicted built-up areas.

Red areas are inside the landslide areas

September 18, 2018

A P P L I C A T I O N S

Disaster Mapping

Landslides
Itogon Benguet

Dataset:
Planet (Dove Constellation)

Processing Time
~ 2 minutes

Released to:
- Office of Civil Defense
- DOST Regional Offices
- Social Media
- Others



• Multi-temporal Optical Imagery

• Landsat 8

Drought Monitoring

A P P L I C A T I O N S

Disaster Mapping



Surface Movements

Dataset: Sentinel 1A (C Band Radar Data)

A P P L I C A T I O N S

Disaster Mapping



Surface Movements

A P P L I C A T I O N S

Disaster Mapping



Surface Movements

A P P L I C A T I O N S

Disaster Mapping



Taal Volcano Eruption Monitoring: IFG

A P P L I C A T I O N S

Disaster Mapping



Taal Volcano Eruption Monitoring: UW IFG

A P P L I C A T I O N S

Disaster Mapping



Taal Volcano Eruption Monitoring: PSInSAR

A P P L I C A T I O N S

Disaster Mapping



Taal Volcano Eruption Monitoring: PSInSAR

A P P L I C A T I O N S

Disaster Mapping



Taal Volcano Eruption Monitoring: NDVI

A P P L I C A T I O N S

Disaster Mapping
NDVI difference

(122319 and 011520)



Agriculture



Agriculture

A P P L I C A T I O N S

Sugarcane 

Mapping

Rice Mapping

Corn Mapping



Agriculture

A P P L I C A T I O N S

Fishponds

Fish cages

Fish pens



Agriculture

A P P L I C A T I O N S

Prediction using the 

Sentinel 1 AI for 

Fishpens



Agriculture

A P P L I C A T I O N S

Prediction using the KompSAT 5 AI for Fishponds



Tree Detection

• VHR Imagery

• 0.5-meter resolution

Coconut  Trees

A P P L I C A T I O N S

Agriculture



Prediction using the DigitalGlobe AI for Mango Trees

A P P L I C A T I O N S

Agriculture



A P P L I C A T I O N S

Prediction using the DigitalGlobe AI for Pili TreesAgriculture



Land Cover/Change 
Detection



• Landsat Imagery

Land Cover Mapping

A P P L I C A T I O N S

Land Cover/Change Detection



Patched Land Cover Prediction from Individual Planet 
Land Class AIs

A P P L I C A T I O N S

Land Cover/Change Detection



• Multi-temporal Optical Imagery

• Landsat 8

Urban Sprawl

A P P L I C A T I O N S

Land Cover/Change Detection



Vision
To accelerate the transition to AI-enabled mapping.

Mission

To impart the knowledge gained to industry leaders.



Sugarcane Mapping

Mango Tree Mapping

Corn Mapping

Port Detection

Building Detection

Damaged Buildings Detection

Drought Maps

Flood Maps

Earthquake Interferogram

Critical Infrastructure Mapping

Land Cover Classification

Ship Detection

Road Detection

Bridge Detection

Change Detection

Coconut Mapping

Rice Mapping

Fish Pen Detection

Agencies that have MOA on Research Collaboration with DOST-ASTI through DATOS

Legend:

Agencies that are recipients of DATOS outputs as needed

Agencies with ongoing talks and/or possible users
*MOA is through DOST Main Office

.

DBM-
DIME*

DOT

DPWH

NDRRMC

PHIVOLCS

DSWD

Coast 
Watch

AFPPCA

SRA

BPSU

DA-
FPOPD

NAMRIA

DENR

BFAR

AI for 
EO

Infra

DRR-CCA

Security 
and 

Defense

Food 
Security

Monitoring



THANK YOU
DATOS – datos@asti.dost.gov.ph, facebook.com/DatosProject

PEDRO – grs@asti.dost.gov.ph, facebook.com/ThePEDROCenter

COARE – gridops@asti.dost.gov.ph, facebook.com/coare.project

mailto:datos@asti.dost.gov.ph
https://facebook.com/DatosProject
mailto:grs@asti.dost.gov.ph
https://www.facebook.com/ThePEDROCenter/
mailto:gridops@asti.dost.gov.ph
https://www.facebook.com/coare.project/





