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Senior Research Scientist specializing in combinatorial optimization, network science, operations research, and supply

chain optimization for large-scale automated systems. At Amazon Robotics, I design and implement scheduling,

assignment, and resource allocation algorithms for a fleet of 750,000+ mobile robots—from mathematical formulation

through high-fidelity simulation validation and toward production deployment—in close collaboration with business

programs, software development, and science teams. I build shared models, simulation tools, and production-ready

algorithmic implementations adopted as research and operational infrastructure across peer teams. I drive GenAI

adoption among Amazon Robotics scientists and technical staff, developing practical guides, tooling, and reference

implementations for AI-assisted research and development workflows.

Experience

06/2020–06/2026 Senior Research Scientist (Dec 2024–Jun 2026) · Research Scientist (Jun 2020–Nov 2024)

Amazon Robotics, Amazon.com · Remote

Working on combinatorial optimization and operations research in Amazon’s robotic fulfillment centers—part

of a 10,000+ person organization operating the world’s largest fleet of mobile robots (750,000+). Contri-

butions span algorithm design through mathematical modeling, high-fidelity simulation, and production

deployment, in collaboration with business programs, software development, and peer science teams.

• Mobile robot scheduling and assignment (US Patent 12,545,517 B1). As sole inventor and proto-

type implementor, designed and implemented a deadline- and congestion-aware scheduling and assignment

algorithm for mobile robot fleet coordination in Amazon’s fulfillment centers, accounting for operational

constraints, queue state, and order deadlines. Validated in high-fidelity simulation using a production-

grade software stack (100% of production services), demonstrating pick-rate improvements in the range of

1.6–5% across building configurations. Driving production deployment in collaboration with the owning

software team. Awarded US Patent 12,545,517 B1—Dynamic Robot Scheduler (2026).

• Workload co-assignment optimization. Originated the problem formulation from a high-level business

requirement—optimizing how orders are co-assigned to physical containers to minimize late completions

(container makespan), subject to capacity and timing constraints. Validated in simulation: ∼1 min im-

provement on a 5-min SLA gap.

• Work allocation modeling for automated delivery operations. Built a work allocation model

and custom discrete-event simulation visualizer for automated delivery station operations, delivering the

prototype in under 50 days against a 90-day plan. Algorithmic analysis of inventory placement strate-

gies demonstrated meaningful throughput improvements; results informed downstream system design and

adoption by peer science teams.

• Robotic warehouse map optimization. Developed a robot movement-aware network centrality mea-

sure for warehouse graph optimization—edge betweenness over fastest-path traversals to identify congestion

and recirculation hotspots during map design.
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• Discrete-event simulation platform. Built a fast simulation platform for networks of queues, adopted

by architects and scientists across teams; its design later inspired a higher-fidelity engineering simulation.

• GenAI adoption. Drove GenAI adoption across Amazon Robotics science and technical staff: practical

guides, LLM context frameworks, and a serverless Bedrock service prototyped and deployed in one day.

07/2018–06/2020 Warren Center Postdoctoral Fellow, University of Pennsylvania, Philadelphia, PA

Postdoctoral research at the Warren Center for Network & Data Sciences and the Department of Electrical &

Systems Engineering, with Rakesh Vohra. Published in Journal of Economic Theory (financial contagion and

systemic risk in diversified networks) and ACM EC / Networks (strategic supply chain network formation under

uncertainty). Methods: game theory, equilibrium analysis, concentration of measure, network optimization.

06/2013–06/2018 Graduate Student Researcher, University of California, Santa Barbara, CA

PhD research on analysis, modeling, and control of dynamic processes in networks. Core focus: polar opinion

dynamics in social networks, network resilience to external manipulation, and collective performance in net-

worked teams. Published in ACM KDD, IEEE Transactions on Automatic Control, IEEE ICDE, PLOS ONE.

Methods: combinatorial algorithms, spectral graph theory, graph optimization, control theory. Co-authored

an awarded DTRA grant proposal on network structure and flow inference ($1.4M, HDTRA1-19-1-0017;

PI: A.K. Singh; funded 2019–2022).

07/2016–09/2016 Research Scientist Intern, Amazon, Seattle, WA

Transaction Risk Management Systems (TRMS). Designed and implemented ML models for fraud detection,

including methods for automated model selection and optimization.

07/2014–09/2014 Research Intern, Technicolor Research, Los Altos, CA

Developed a box office revenue prediction model using cast, genre, and budget features; outperformed prior

state of the art on mean and median prediction error.

07/2012–09/2012 Research Assistant, Lawrence Berkeley National Laboratory, Berkeley, CA

Analyzed parallel communication costs for sparse Cholesky factorization; derived analytical expressions en-

abling scalability analysis for HPC algorithms.

10/2011–06/2012 Graduate Student Researcher, University of California, Santa Barbara, CA

Research on high-performance computing and parallel algorithm implementation: parallel spectral clustering

in Python/C++ for distributed memory (MPI) and shared memory (Cilk++) architectures.

10/2006–03/2010 (Senior, 2008–2010) Software Engineer, DevExpress, Tula, Russia

Developed component libraries for the ASP.NET platform (C#, JavaScript). Progressed from SDE1 to SDE3.

Skills

Combinatorial optimization · operations research · algorithm design · mathematical modeling · network science ·
graph algorithms · discrete-event simulation · scheduling, assignment, and allocation under constraints · robotic
systems · supply chain networks · queueing theory · stochastic modeling · integer programming · Python (numpy,

scipy, pandas) · Java · C++ · Matlab · production algorithm deployment · GenAI/LLM-assisted R&D workflows
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Publications in Refereed Journals and Conference Proceedings

[1] Amelkin, V., Venkatesh S., Vohra R., “Contagion and Equilibria in Diversified Financial Networks” �
Journal of Economic Theory, 2024. [ssrn], [doi].

[2] Amelkin, V., Vohra R., “Yield Uncertainty and Strategic Formation of Supply Chain Networks” � Networks,

Sep 2023. [pdf], [doi].

[3] Amelkin, V., Vohra, R., “Strategic Formation and Reliability of Supply Chain Networks” � In Proc. of ACM

Conf. on Economics and Computation (EC’20), July 2020, pp. 77–78 (acceptance rate 20%). [pdf].

[4] Amelkin, V., Singh, A.K., “Fighting Opinion Control in Social Networks via Link Recommendation” � In

Proc. of ACM KDD’19, August 2019 (acceptance rate 14.2%). [pdf], [doi].

[5] Amelkin, V., Bogdanov, P., Singh, A.K., “A Distance Measure for the Analysis of Polar Opinion Dynamics

in Social Networks (Extended Paper)” � ACM TKDD 13(4), 2019. [pdf], [doi].

[6] Amelkin, V., Bullo, F., Singh, A.K., “Polar Opinion Dynamics in Social Networks” � IEEE Transactions

on Automatic Control (TAC) 61(11), 2017. [pdf], [doi].

[7] Amelkin, V., Askarisichani, O., Kim Y.J., Malone T.W., Singh, A.K., “Dynamics of Collective Perfor-

mance in Collaboration Networks” � PLOS ONE 13(10), 2018. [pdf], [doi].

[8] Amelkin, V., Bogdanov, P., Singh, A.K., “A Distance Measure for the Analysis of Polar Opinion Dynamics

in Social Networks” � In Proc. of IEEE ICDE’17, May 2017 (acceptance rate 17.7%). [pdf], [doi].

Working Papers

[9] Amelkin, V., Vohra R., “Strategic Formation and Reliability of Supply Chain Networks” � Working pa-

per. [pdf], [arxiv].

Patents

[10] Amelkin, V., “Dynamic Robot Scheduler” � US 12,545,517 B1, granted 2026-02-10. Assignee: Amazon

Technologies, Inc..

[11] Amelkin, V., Preiswerk, F., Nikitin, S., Labick P., Sheintsvit, A., “[title confidential]” � filed Sep

2022..

Theses and Technical Reports

[12] Amelkin, V., “Analysis, Modeling, and Control of Dynamic Processes in Networks” � PhD Thesis, University

of California, Santa Barbara, June 2018. [pdf].

[13] Amelkin, V., Ng, E.G., “Parallel Communication Analysis for Sparse Cholesky Factorization Algorithms” �
Tech. Report, Lawrence Berkeley National Laboratory, Sep 2012. [pdf].

[14] Amelkin, V., “Fejér Problem for Polynomials on a Sphere” � MSc Thesis, Tula State University, June 2008..
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Education

09/2011–06/2018 PhD, Computer Science, University of California, Santa Barbara, CA

Dissertation: “Analysis, Modeling, and Control of Dynamic Processes in Networks”

Advisor: Ambuj Singh

Committee: Ambuj Singh, Francesco Bullo, John Gilbert, Xifeng Yan

09/2006–06/2008 MSc, Applied Mathematics and Computer Science, Tula State University, Tula, Russia

Thesis: “Fejér Problem for Polynomials on a Sphere”

Advisor: Valeriy Ivanov

09/2002–06/2006 BSc, Applied Mathematics and Computer Science, Tula State University, Tula, Russia

Teaching

09/2015–09/2015 Instructor, UC Santa Barbara, US

(grad.) Linear Algebra and Graphs, Spectral Clustering (Data and Network Science Bootcamp, Summer’15)

10/2012–09/2015 Teaching Assistant, UC Santa Barbara, US

(ugrad.) Foundations of Computer Science

(ugrad.) Object-Oriented Design and Implementation in C++

(grad.) Numerical Simulation (Numerical Methods for ODEs and PDEs)

09/2007–06/2008 Teaching Assistant, Tula State University, Tula, Russia

(ugrad.) Assembly Language (x86/TASM) Programming

Mentor: two research scientists at Amazon; one undergraduate student at an external university.

Professional Service

Peer reviewer for 100+ submissions across CS, engineering, economics, and sociology venues (KDD, ICDE, TAC,

Automatica, Journal of Economic Theory, Networks, and others); annual reviewer for Amazon’s major internal

research conferences.

Editorial Board, Journal of Mathematical Sociology (2018–present).

Organizer, CS Theory Seminar, University of Pennsylvania (2018–2020).

References

Available upon request: Rakesh Vohra (UPenn, Depts. of Economics, ESE, and CIS); Ambuj Singh (UC Santa

Barbara, PhD Advisor); Francesco Bullo (UC Santa Barbara); Noah Friedkin (UC Santa Barbara).
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