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Overview



▪ Poverty reduction and resilience
▪ Data-dependent issues in 

data-scarce places
▪ International field presence

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

▪ Major research portfolio
▪ Societal benefit from space

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

Who is SERVIR?

Hub Consortium Members:

Regional Hub Host Institutions:

Private sector collaborators:



SERVIR Focuses on Asia, Africa, and the Americas



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



Agriculture and Food Security

Water and Water Related Disasters

Land Use and Ecosystems

Weather and Climate





NASA Capacity Building Program:
NASA SERVIR
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Capacity Building and Trainings

NASA Capacity 
Building program

Collaboration with 
universities, civil 
society, governments, 
and other institutions 



NASA SERVIR: 
TensorFlow Working Group (TFWG)
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SERVIR: Review of Efforts [in recent memory] in the ML/AI Sector

Sep 2019

Geo For Good 2019

Sep 2019

2019 TensorFlow Technical Exchange

Jan 2020

Establishment of the TensorFlow 
Working Group (TFWG)

Sep 2020

2020 TensorFlow Technical Exchange 

Oct 2020

Geo For Good 2020

March 2021

ML/AI/DL SAGE 
2021

August 2019

State-of-the-Art Land Cover 
Change Methods workshop



SERVIR TFWG: Who Are We (to name a few)



1. Build capacity 
2. Applications
3. Knowledge sharing

TFWG Goals



TensorFlow Working Group Efforts and Examples

● 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 AI; 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): Illegal 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

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


Capacity Building and Knowledge Sharing



SERVIR TensorFlow Working Group Examples

● Tanuja Shrestha: Impervious Surfaces 
Slides

● Katie Strattman: Mangrove Mapping 
Slides; Video

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 Examples

Detecting Gold Mining in Ghana 
Earth Observatory Article

Abena & Modou: TFWG Illegal 
Mining Slides

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 Examples

SERVIR Flood Mapping Service 
Brings Speed to Cambodia 

Disaster Management: Article

Biplov Bhandari: Flood Mapping 
Slides

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

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

● 5 blocks custom decoder
○ 1) bilinear upsampling layers
○ 2) convolutional layers 

■ (initialized with using He normal 
initializer| Paper)

■ Batch Normalization
■ Rectified Linear Unit (ReLU) activation

○ 3) regularization layers
■  L2 regularization (Past Slides) 

to penalize overfitting
■ Gaussian noise layer after each 

activation
■ dropout layer after the first 

convolution within each decoder 
block

● Exit Branch: 
○  2D spatial dropout and a final 1x1 

convolution employing a Softmax 
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


Workflow -- when applied



Hydrological Remote Sensing Analysis of Floods (HYDRAFloods)

Flooding Event
Date: July 2019

Location:  
Myitkyina,Myanmar

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


In the works



What's Next for the TFWG?



1. Applications of ML 
into Service

2. Capacity building 
Material

3. Grow partnerships

4. Methods Transfer/ 
Concept Sharing

SERVIR Annual Global Exchange (SAGE) Goals 



Next Steps: How to get Involved?- We meet Bi Weekly 

Skype: 
TF Working Group

MatterMost: 
Messaging

All experience levels may apply;

In search of Remote Sensing 

collaborators focused on Machine 

Learning, Deep Learning, and 

Artificial Intelligence applications to 

contribute to the ongoing TensorFlow 

Working Group  capacity building 

discussions

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


Capacity: Power & Depth of the SERVIR Network

2020 SERVIR Annual Global Exchange, Siem Reap, Cambodia



Tim Mayer, NASA SERVIR Hindu Kush Himalaya
Regional Science and Coordination Lead

Let's follow-up at the bi-weekly TFWG

Thanks to Google Earth 
Outreach Team and the 
SERVIR TFWG teams!



Thanks! 

Questions and 
Discussion


