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A bit about me
● Research Scientist/Engineer, Stanford, (October, 2024)

● Postdoc, SISL and Mineral-X, Stanford, 2023-present

● PhD in Mechanical Engineering, Carnegie Mellon, 2023

● MSE, Industrial & Operations Engineering, 

University of Michigan, Ann Arbor, 2018

● BE, Industrial and Systems Engineering, Sepuluh Nopember 

Institute of Technology, Surabaya, 2014

● Native and born in Gowa, South Sulawesi (< 10 km from Kampus Teknik)
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AIs are everywhere
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Autonomous vehicles Exploratory robots Aircraft collision 
avoidance systems

● Interacting with humans more intensively and collaboratively

● Making more important, even safety-critical, decisions
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AIs are everywhere
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Geothermal energySubsurface resources Project portfolio management
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Sequential planning under uncertainty
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Uncertainty on 
mineable 

volume

How many measurements and where?

prediction uncertainty

Detected 
anomaly

Economic cut-off

~1k
m

center

https://docs.google.com/file/d/1yw5U9EFBvE9cCPQ7sSjufKLof6Wc3Twv/preview
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Planning with simulations
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Autonomous cars

Well placements

http://www.youtube.com/watch?v=OopTOjnD3qY
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AIs is repeatedly mentioned at the Indonesia Sustainability 
Forum (ISF) 2024
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This is just the beginning…
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This is just the beginning…
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but, safety engineering should catch up quickly!

Source: https://books.google.com/ngrams/graph?content=generative+design%2C+AI+safety%2C+safety+validation
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My Vision: Bring airplane-level safety to AI sustainability

141414

Efficient inspection robots for post-mining, 
warehouse, and large outdoor area

Geothermal exploration and operations 
under uncertainty
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Wisdom from SISL’s Aviation and Robot Safety
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Key lesson: The framework is general, but data and context is local
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Risk-aware planning

Collaboration opportunities

Localized data and context 
learning

Runtime monitoring and 
rigorous validation
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● How do we integrate airplane-level safety culture into the industry?

http://www.youtube.com/watch?v=XoJ2h1m9l4o&t=5
http://www.youtube.com/watch?v=rhmLQwj4mvk
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Optimized Geothermal Exploration & Operations with AI
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Geothermal landscape in Indonesia context

181818

Source: Husin Nugraha, Researchgate Source: EnergyTracker

https://www.researchgate.net/figure/Distribution-of-Geothermal-Possible-Reserves-in-Indonesia_fig1_318420449
https://energytracker.asia/geothermal-energy-indonesia/
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Unleashing the potential, managing the risk

191919

Major Human-induced Seismic Events

Swiss Seismological Service, ETH Zurich
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Geothermal AI (POMDP model)
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• Where to place 
wells?

• What rate of 
injection?

…

Reservoir model Well 
measurements

Uncertainty Decisions to  
make

Goal: 
Max NPV, 

safety

Reservoir 
simulator

• Well temp
• Well pressure

● Our AI model ties together Earth and energy sciences, AI/data science,

risk & safety, economics & business analysis

• Well temp
• Well pressure
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Geothermal AI (POMDP model)
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● We are interested in collaborations:
○ building geological models for Indonesia’s geothermal reservoirs

○ lifetime learners with mining engineering, geology, geophysics, etc. with deep 

knowledge, local context, and wisdom on Sulawesi’s geologies

○ interests in energy transition applications (critical minerals supply chains, geothermals, 

natural hydrogen, or carbon capture and storage)

● We visited institutions: ITS Industrial and Systems Engineering, ITB Mining Engineering, 

UI Industrial Engineering, and IPB BRAIN Research Group (+ hopefully Unhas, soon)



Trustworthy AI for Indonesia's Minerals and Geothermal Resources: Grand Opportunities and Major Challenges

IC-REST 2024, Hasanuddin University

Critical Mineral Exploration Around Us!
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The mines are literally in our backyard
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The geopolitics is complex

25
Alonso, Yasmine, Mansur Arief, Anthony Corso, Jef Caers, and Mykel J. Kochenderfer. "Modeling the US Path to Lithium Self Sufficiency 
using POMDPs." In AGU Fall Meeting Abstracts, vol. 2023, no. 1039, pp. SY41A-1039. 2023.
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Background
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The U.S. wants to become 
self-sufficient in lithium 
production

● National Security

● Sustainability
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Motivations
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● The desire for lithium self-sufficiency 
infrastructure is motivated by various 
factors:

• The adoption of clean energy storage 
technologies 

• Clean energy storage technologies

• EVs

• The volume of domestic lithium deposits 
is uncertain

• Acquiring social licenses to mine 
domestically is difficult

• Therefore we need to partially rely on 
international mines



Our Research 
Question

● How can the U.S. optimize its lithium supply chain to 
achieve partial self-sufficiency while balancing 
economic, environmental, and security goals?
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US Domestic Mining Locations
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Thacker Pass, 
NV, USA

Silver Peak, NV, 
USA
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Australia Mining Locations
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Pilgangoora, WA, 
Australia

Greenbushes, WA, 
Australia
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Indonesia?
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Our 
Approach
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● Formulate a POMDP
● Build an optimal policy that 

○ Delays mining in the U.S 
○ Satisfies lithium at each time step
○ Maximizes volume mined
○ Minimizes CO2 emissions
○ Minimize cost
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POMDPs
● A method to formulate sequential 

decision-making problems

Kochenderfer, M. J. 2015. Decision Making Under Uncertainty: Theory and Application. MIT Press
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● Mining 
Deposits

● Volume mined 
domestically

● Volume 
imported

● A list to keep 
track of where 
we have or not 
have mined

States

● How much 
lithium does 
each deposit 
contain?

Observation

● How much 
lithium we 
believe each 
mine to contain

Belief

Lithium POMDP Formulation

● MINE: update 
time, increment 
volumes

● EXPLORE: 
update time

Action Reward Next State

● Mining 
deposits

● Volume 
mined 
domestically

● Volume 
imported

● A list to keep 
track of where 
we have or 
not have 
mined

● encourages 
time delay for 
domestic 
mining 

● maximizes 
lithium volume

● discourages 
CO2 emissions 

● Fulfills annual 
lithium 
demand 

● Maximizes npv 
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Results
(Random Policy)
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37

Results
(Greedy Policy)
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Results
(AI Policy)
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ICREST 2024 community’s role
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What can we do?

With Pak Rachmat Kaimuddin
(Kemenko Marves)

With Pak Anindya Bakrie
(Ketua Kadin, CEO BNBR)

With Pak Pandu Sjahrir
(Ex Commissioner Bursa Efek Indonesia, CEO TBS)

At Berkeley Indonesia Club Dinner

With Pak Gita Wirjawan
(Ex Ministry of Trade, Stanford Fellow)

Let’s collaborate to turn the potentials into actual benefits!
40
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● Indonesia has potentials, but it needs us to take advantage of it.

● No matter how advanced the AI, to be trustworthy, it needs human-teaming 

and local context.

● Think about minerals and mining in a new paradigm: 

energy transition, sustainability, and community development.

Summary
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https://mansurarief.github.io/publications/ 

Related research and publications
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https://mansurarief.github.io/publications/
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Mansur Arief 
Email: mansur.arief@stanford.edu
Stanford Intelligent Systems Lab (SISL) and MineralX

Thank you!
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