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Who is SERVIR?

SERVIR

Poverty reduction and resilience
Data-dependent issues in
data-scarce places

- International field presence

'USAID

> FROM THE AMERICAN PEOPLE

- 30+ Earth observing satellite
missions, free & open data policies

- Major research portfolio

- Societal benefit from space
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Research collaborators: Over 20 US
universities and research centers through
the Applied Sciences Team

USG collaborators: NOAA, USGS, USFS

Intergovernmental, NGO collaborators:
Food and Agriculture Organization, World
Food Programme, Red Cross, Mercy Corps

University collaborators: ITC, university
networks in region
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SERVIR Focuses on Asia, Africa, and the America.
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Geospatial Services
- Regional land cover monitoring service
- Regional drought monitoring and early warning

- Agro-met advisory for national and local level planning in

Nepal, Bangladesh, and Pakistan

- Food security vulnerability information system of Nepal

- In-season wheat Crop sown area assessment for

Afghanistan

- Enhancing flood early warning systems
- River and flood plain information management system

- Forest vulnerability and management information system

in Nepal

- Monitoring extreme weather
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CONNECTING SPACE TO VILLAGE

(M—m——

SERVICE
CO-DEVELOPMENT SERVICE DELIVERY
NEEDS ER OR : ' ¥ D
ASSESSMENT - COLLECTIVE CODING TOOLS, APPS, ICTs
WITH YESI¢ " TECHNICAL AGILITY DATA SHARING
STAKEHOLDERS PROTOCOLS,

SERVICE
CATALOGUE

IMPROVED
DECISION MAKING




LG
NASA Capacity Building Program:
NASA SERVIR




n
B0
=
=

Capacity Building and Tra

THE SAR
HANDBOOK




—— i,
i
) ’ P ot
TS
-~
o
-5
%
x £ S A
% v

NASA SERVIR:
TensorFlow Working Group (TF




SERVIR: Review of Efforts [in recent memory] in the M

SERVIR

Geo For Good 2019

Establishment of the TensorFlow Geo For Good 2020
Working Group (TFWG)
August 2019 Sep 2019 Sep 2020 March 2021
Sep 2019 Jan 2020 Oct 2020
State-of-the-Art Land Cover 2019 TensorFlow Technical Exchange 2020 TensorFlow Technical Exchange ML/AI/DL SAGE

Change Methods workshop 2021

=R SERVIR-GLOBAL

4 2020 TENSORFLOW

ECHNICAL EXCHANGE




SERVIR TFWG: Who Are We (to name a few

Google Earth Outreach: & P
5 ’ =CIAT ' SERVIR
RICHEMOND Delta res /Y AL,IBHAEA;JXI:\I\/JEHRSIGSC\)/FLLE UNIVERSITY OF
Enabling Delta Life 7_ 7N 4 ot Oreson State SAN FRANCISCO
% Cloud to Street Uni\;gersity
& Radian( MLHub & iz
f&2Radiant u

EARTH IMAGERY FOR IMPACT



TFWG Goals

SERVIIi '

1. Build capacity
2. Applications
3. Knowledge sharing

Earth Engine

Al Platform Cloud Storage



TensorFlow Working Group Efforts and Exa

Isla Duporge (University of Oxford) and Olga Isupova (University of Bath): Leveraging Drone technology for applied Deep Learning and

Artificial Intelligence: Slides | Video

Jack Killbride (Oregon State University) Forest Degradation and Deforestation Alert system: Video

Hamed Alemohammad (Radiant Earth): Vision of Al; Slides | Video
Ate: Sugar Cane mapping: Slides | Video

John Brandt (WRI) A global method to identify trees outside of closed-canopy forests: Slides | Video

Milagros, Lucio, Karen, & Karis (SERVIR AMZ):Gold Mining: Slides
Tim Mayer (NASA SERVIR SCO): Cloud To Street Slides

Kel Markert & Nick Clinton (NASA SERVIR SCO): Landsat quality band generation with TensorFlow on GEE: Slides; Video

Geo For Good: Mekong Slides | HKH Slides

Katie Strattman (NASA SERVIR SCO) Thesis Close Out: Slides;

John Dilger (SIG): Lake Tahoe Mapping: Slides; Video

Santiago: AMZ Gold Mining Video

Ate & Nyein (SERVIR Mekong): Surface Water Mapping Slides Video
Katie Strattman (NASA SERVIR SCO): Colab Pro

Abena & Modou (SERVIR WA): lllegal Mining Slides

Louis & Thibaud (SERVIR AMZ) : Tree crops Slides: Video

Katie Strattman (NASA SERVIR SCO): Mangrove Mapping Slides; Video
Biplov Bhandari (NASA SERVIR SCO): Sugarcane Mapping Slides; Audio
Ate & Nyein (SERVIR Mekong): Impervious Surfaces Slides; GEE virtual meetup video

TENSORFLOW%
RESOURCES

See all resources here @


https://drive.google.com/file/d/1sULAlQkuGSWI_eU_QskyN7SZJ5y-LkkZ/view?usp=sharing
https://drive.google.com/file/d/1RufpPUhdJSEC3b3g2VXjCS129gNtG-I-/view?usp=sharing
https://drive.google.com/file/d/1GIf_nRYkJRow1XzYJDkYO--hL4fuANP-/view?usp=sharing
https://drive.google.com/file/d/1Tr1B11lcn_mzbWyyIjgY2mQXIkNe8lxU/view?usp=sharing
https://drive.google.com/file/d/1PGUj3E9OVLOUcAvW7Y1EtmaOrE41p33H/view?usp=sharing
https://docs.google.com/presentation/d/12zATO-24TnQrGo3cle4E-SWDx5Q1Xk8LhQIVjTxEP50/edit#slide=id.g7cd36c648e_1_0
https://drive.google.com/file/d/1dy_gKuH0eCx56FE7Rpu3_E7l1lStrGP8/view?usp=sharing
https://drive.google.com/file/d/1sIKrRMkVQbM2QcDU1Ze7ICaCcUOBODCd/view?usp=sharing
https://drive.google.com/file/d/1haZUEHhLmjg8bPFKpELPvLEDT6Ht_Pd6/view?usp=sharing
https://docs.google.com/presentation/d/1zWmTIjXnQYI8FFKBrB6kIK1vJBwp6wvr6AB0cNQcZbk/edit?usp=sharing
https://docs.google.com/presentation/d/1t61Zl1JilILDJjuD0xAauLr_AUkGLsLg62E-OJuaSHE/edit#slide=id.ga98ece21cc_0_1137
https://docs.google.com/presentation/d/1LOVJGxa_7bXfq2QCfrXSAvmE_C6rdSGDi4peamKNjxU/edit#slide=id.p
https://drive.google.com/file/d/1ybt4rktkk7CjmZE8cGvrqznjSdP_DEhy/view?usp=drive_web
https://docs.google.com/presentation/d/1SFa7fyVPjaTB79WwYZ0zXA_fH-akKgPAPtjifEdFMkM/edit
https://docs.google.com/presentation/d/1BAG8sDnU-_KqSnL8IIZX3oXcFj0FDOJC/edit#slide=id.p1
https://drive.google.com/file/d/1O3rxiZiyKFT_t00Z7TZ7ewe8qOXbc1LC/view
https://docs.google.com/presentation/d/1vGDIkNmM7cB_Kw_US71wYE2bCdYkYTIRSy6VDB5xhNA/edit
https://drive.google.com/file/d/1sr0L99Jiadq6W3lzc2vzgaS01PxnMSD9/view?usp=drive_web
https://drive.google.com/open?id=10Y49tMBcTjicL6Rl3wRrs0i8dUYnlHAt
https://drive.google.com/open?id=1bpe46-HipObMg86WM-H8zNj9vMuR4X65
https://drive.google.com/open?id=1RxSrhLQnJq12gdQrS4tvG_-55vogExk4
https://docs.google.com/presentation/d/18RdNDhjTPWP75yHpZ38peXY6PO3ogyWpUC03F5WkSJo/edit
https://docs.google.com/presentation/d/1HcWdkNUPRflohjS3OKv2dYeowCrUhDjltrG9IWwv9pY/edit#slide=id.p
https://drive.google.com/open?id=1ry0BQjrF8t7P_-qp4LcpfMwPJXB6EOF4
https://drive.google.com/open?id=13CnNnvzy82en8N5tW6rjEHF4NPk6Nizl0
https://docs.google.com/presentation/d/155OQj2R9kfyuXklva3FWZn-rwZHBQ9Ex8rKSyaRUmdY/edit#slide=id.g7cd36c648e_0_140
https://drive.google.com/open?id=1MCTUfgsTdRXfHBse5YpcAsOnRQriIeci
https://docs.google.com/presentation/d/1SEGXTtIrLp7UqRA6cqjvIzRSwwdaL4FwEXORKLC8eTE/edit
https://drive.google.com/open?id=1HLHfXkhFjKBtgUQtkrVOP_bIWSfQ_QL_
https://drive.google.com/drive/folders/198knglt7wY9atD5KVCJlSZktKDJu-B4B
https://drive.google.com/file/d/1MrKnDYNEkVoZrII0HLOT9alqH5rD4iLD/view?usp=sharing
https://sites.google.com/uah.edu/2020-tensorflow-technical-exch/home/resources?authuser=0
https://sites.google.com/uah.edu/2020-tensorflow-technical-exch/home/resources?authuser=0
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https://docs.google.com/presentation/d/1BAG8sDnU-_KqSnL8IIZX3oXcFj0FDOJC/edit#slide=id.p1
https://docs.google.com/presentation/d/155OQj2R9kfyuXklva3FWZn-rwZHBQ9Ex8rKSyaRUmdY/edit#slide=id.g7cd36c648e_0_140
https://drive.google.com/open?id=1MCTUfgsTdRXfHBse5YpcAsOnRQriIeci

SERVIR TensorFlow Working Group Example

Detecting Gold Mining in Ghana
Earth Observatory Article

Abena & Modou: TFWG lllegal

Mining Slides

Predicti
Study Design Workflow A . \
.‘ iy
% W, .
e Studyarea
o South-Western belt of Ghana

oy
o 20152019 -
Sentinel-2, 1C 70%Training et
o Inputs AN ) i
o Sentinel2 ‘ areas .
o Trainingdata - |

o Point feature

Model.Predict

30 % Testing
llegal and non-
Mining



https://earthobservatory.nasa.gov/images/148376/detecting-gold-mining-in-ghana
https://docs.google.com/presentation/d/1HcWdkNUPRflohjS3OKv2dYeowCrUhDjltrG9IWwv9pY/edit#slide=id.p

SERVIR TensorFlow Working Group Example

climatelinks

SERVIR Flood Mapping Service
Brings Speed to Cambodia
Disaster Management: Article

Biplov Bhandari: Flood Mapping
Slides
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Flood Extent as of 24 October 2020
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Reference
Data

1 Satelisgimagery 2. Reference Data
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y Import Tensorfiow | | Prepare Data | A
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Al platform readable Cloud bucket

Model Architecture
% VGG-19 model “backbone” (Simonyan and Zisserman, 2014)

Inference ——

Figure: Sentinel-2 Composite Image of Cambodia  Figure: Detected Surface Water using Unet+VGG19 model

e
=
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https://www.climatelinks.org/blog/servir-flood-mapping-service-brings-speed-cambodia-disaster-management
https://docs.google.com/presentation/d/1SFa7fyVPjaTB79WwYZ0zXA_fH-akKgPAPtjifEdFMkM/edit

Model Details
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Conv2D 3x3 RelLU
Max pool 2x2
Up-Conv2D 2x2
Conv2D 1x1

Copy and Crop

‘AR

VGG-19 model “backbone”

I

Five multiple convolution layer
blocks with a distinct max pooling layer at the
end of each block

e 5 blocks custom
4o 1) bilinear upsampling layers
o  2) convolutional layers
[ (initialized with using He normal
initializer| Paper)
| Batch Normalization
[ Rectified Linear Unit (ReLU) activation
o  3) regularization layers
[ L2 reqularization (Past Slides)
to penalize overfitting
m  Gaussian noise layer after each
activation
m  dropout layer after the first
convolution within each decoder
L block
e Exit Branch:
o 2D spatial dropout and a final 1x1

convolution employing a
activation function


https://arxiv.org/abs/1409.1556
https://arxiv.org/abs/1409.1556
https://www.tensorflow.org/api_docs/python/tf/keras/initializers/HeNormal
https://www.tensorflow.org/api_docs/python/tf/keras/initializers/HeNormal
https://openaccess.thecvf.com/content_iccv_2015/papers/He_Delving_Deep_into_ICCV_2015_paper.pdf
https://www.tensorflow.org/api_docs/python/tf/keras/layers/BatchNormalization
https://www.tensorflow.org/api_docs/python/tf/keras/activations/relu
https://www.tensorflow.org/api_docs/python/tf/keras/regularizers/L2
https://docs.google.com/presentation/d/1wGeg05tNPqOenaYhb-XzCdOkzeocJ_Ie4EJeJVrnLFk/present?slide=id.g5f479a2a85_0_232
https://www.tensorflow.org/api_docs/python/tf/keras/layers/GaussianNoise
https://www.tensorflow.org/api_docs/python/tf/keras/layers/Dropout
https://www.tensorflow.org/api_docs/python/tf/keras/layers/SpatialDropout2D
https://www.tensorflow.org/api_docs/python/tf/keras/layers/Conv1D
https://www.tensorflow.org/api_docs/python/tf/keras/layers/Conv1D
https://www.tensorflow.org/api_docs/python/tf/keras/activations/softmax

Earth Engine

Workflow -- when applied

JRC Adjusted BCE_Dice: 10/3/19

JRC Adjusted BCE_Dice: 9/9/19 JRC Adjusted BCE_Dice: 9/11/19
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Hydrological Remote Sensing Analysis of Floods (HYD

 Open Access | e |

Comparing Sentinel-1 Surface Water Mapping
Algorithms and Radiometric Terrain Correction
Processing in Southeast Asia Utilizing Google Earth
Engine

by € Kel N. Markert '2* 2@ ¢} Amanda M. Markert ' ! Timothy Mayer *

ari 5 20, () ny

Martijn Kwant

] Using Landsat 8, SRTM and OpenStreetMap: A Case
Study in the Murray-Darling Basin, Australia

by € Gennadii Dor
) Nick Va

Operational Flood Detection Using Sentinel-1 SAR Data

Generic Water Mapping Algorithms

The goal of hydrafloods is to provide efficient, easily accessible surface water maps. To that
end, there are a few generic surface water mapping algorithms available that can be used with
virtually any dataset (given some customization of parameters). Here is a list of the water
mapping algorithms available:

e Edge Otsu: hydrafloo: (Donchyts et al., 2016; Markert et al., 2020)

e Bmax Otsu: hydrafloods (Cao et al.,2019; Markert et al., 2020)

e KMeans Extent: hydrafl extent (Chang et al., 2020)

To begin, we will access optical and SAR data for a coincident time period following the example

from Using Datasets:

region

rt_time Bangkok
end_time

o
Pataya Ci

Flooding Event
Date: July 2019

ge Areas

12 ¥ Hong Zhang ** 2@, { chao Wang 2@ and { ¥ Bo

using satellite SAR and altimetry data v
empirical orthogonal function analysis:
study in Tonle Sap Lake Floodplain

Fused product 2019-12:04 Estimated Water 2019-12-04

Location:
Myitkyina,Myanmar

oods)

SERVIR



https://www.mdpi.com/2072-4292/12/15/2469
https://www.mdpi.com/2072-4292/12/15/2469
https://servir-mekong.github.io/hydra-floods/algorithms/
https://servir-mekong.github.io/hydra-floods/algorithms/
https://www.mdpi.com/2072-4292/8/5/386
https://www.mdpi.com/2072-4292/8/5/386
https://www.mdpi.com/2073-4441/11/4/786
https://www.mdpi.com/2073-4441/11/4/786
https://www.sciencedirect.com/science/article/abs/pii/S0034425720301024?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0034425720301024?via%3Dihub

Automatic Detection of Impervious Surfaces from
Remotely Sensed Data Using Deep Learning

Jash R. Parekh!, Ate Poortinga'2, Biplov Bhandari®**, Timothy Mayer>:°,

Farrukh Chishtie’*?>* David Saah!2¢

1K

Deep Learning approach for Sentinel-1 Surface Water

Nicolau'?, Kel Markert?, Nyein Soe Thwal®>®, Amanda Markert!?, Arjen
Haag™7, John Kilbride®, Farrukh Chishtie®®, Amit Wadhwa?, Nicholas

apping leveraging Google Earth Engine
Mapping leveraging C g

Timothy Mayer'?, Ate Poortinga®®, Biplov Bhandari®®, Andrea P

1 . 5 AE
Clinton'®, David Saah®*!!

Mapping sugarcane in Thailand using transfer learning,
a lightweight convolutional Neural Network, NICFT high
resolution satellite imagery and Google Earth Engine

Ate Poortinga®?, Nyein Soe Thwal??, Nishanta Khanal 2, Timothy
§ wai g 45 : 5
Mayer®®, Biplov Bhandari®®, Kel Markert®®, Andrea P Nicolau®® John
Dilger!?, Karis Tenneson 2, Nicholas Clinton”, David Saah!?*®

Y Spatial Informatics Group, LLC, 2529 Yolanda Cl., Pleasanton, CA 94566, USA
2 SERVIR-Meckong, SM Tower, 24th Floor, 979/69 Paholyothin Road, Samsen Nai
Phayathai, Bangkok 10400, Thailand
3 Asian Disaster Preparedness Center, SM Tower, 24th Floor, 979/69 Paholyothin Road,
Samsen Nai Phayathai, Bangkok 10400, Thailand
Y Earth System Science Cenler, The Universily of Alabama in Hunlsville, 320 Sparkman
Dr., Hunlsville, AL 35805, USA
5 SERVIR Science Coordination Office, NASA Marshall Space Flight Center, 320
Sparkman Dr., Huntsville, AL 35805, USA
S Department of Almospheric and Earth Sci

ity of Alabama in
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1.

Applications of ML
into Service

Capacity building
Material

Grow partnerships

Methods Transfer/
Concept Sharing

S

SERVIR Annual Global Exchange (SAGE) Goals=" AL

SERVIR

W hat are our targets with ML/DL/AI? (pick top 3)

21.2%
19.2%
17.3% 17.3% |
13.5%
7.7%
3.8%

_-_ |2 o » 0%
Greater Hub Method Application of Grow Greater exposure Publications Capacity Other

Engagement transfer/concept ML into services Partnerships to Cloud building

sharing (example Google) Computing material
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Next Steps: How to get Involved?- We meet Bi Week

Skype:
TF Working Group

O

Mattermost

MatterMost:
Messaging



https://join.skype.com/N4bsRY7xbS91
https://chat.servirglobal.net/servir/channels/event_g4g_2020_tensorflow_technical_exchange

2020 SERVIR Annual Global Exchange, Siem Reap, Cambodia
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Thanks!

Questions and
Discussion



