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Post-doc and PhD students

Current PhD students
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Research topics

= Multi-objective optimization, multi-tasking evolutionary algorithms for solving
interdisciplinary optimization problems.

= Optimization in the transportation, drone problems: Trucks and Drones delivery
problems, Door to Door sampling services, Multi-echelon distribution system in city
logistics; Transportation Logistics Networks; Minimum routing cost problems in the multi-
domain networks.

= Network placement optimization: researching models and algorithms for wireless
network deployment in order to reduce the number of nodes that need to be installed
while ensuring the criteria on target coverage, connection assurance, latency assurance,
fault tolerance, etc.

= Charging schedule optimization: Researching wireless charging models to prolong the
life of the network; propose algorithms to optimize the cycle of the charging robot,
optimize the charging stop time.

= Path planning with energy optimization for mobile robots: optimization algorithms to
find shortest path, minimizing energy for mobile robots.

= Resource management in the cloud-fog environment optimization

= Credit scoring: Measuring how likely it is that a borrower will make payments on the
money he or she borrows.




Grants H

< - ° National Foundation
for Science & Technology Development

Research problems n

1. Multifactorial Evolutionary Algorithms for Complex Optimization
Problems

2. Minimum routing cost problems in the multi-domain networks.

3. Optimizing charging scheme in wireless rechargeable sensor
networks

4. Transportation logistics networks, Drones and its applications
5. Autonomous mobile robot

6. Minimal Relay Node Placement for Ensuring Network Connectivity in
Mobile Wireless Sensor Networks

7. Optimize resource management in the cloud-fog environment
8. Credit scoring
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Multifactorial Evolutionary Algorithms for
Complex Optimization Problems

Multifactorial Evolutionary Algorithms (MFEAS) n
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Representation
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Multifactorial Evolutionary Algorithms (MFEAS) n
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Proposes

= Design Multifactorial Evolutionary Algorithms (MFEAs) for solving Graph-based
problems.

= Design novel evolutionary many-task optimization paradigms.

= Develop efficient search framework for the Neural Architecture Search (NAS)
problems.

m Explore the effectiveness of multitasking algorithms in fog computing domain
with Reinforcement Learning.

[1] Huynh Thi Thanh Binh, Pham Dinh Thanh, Ta Bao Thang, New Approach to Solving The Clustered
Shortest-Path Tree Problem Based on Reducing The Search Space of Evolutionary Algorithm,
Knowledge-Based Systems, Volume 180, September 2019, pp. 12-25.

[2] Dinh, T.P, Thanh, B.H.T., Ba, T.T. et al. Multifactorial evolutionary algorithm for solving clustered tree
problems: competition among Cayley codes. Memetic Comp. 12 (3), 2020, 185-217.

[3] Hanh, Phan Thi Hong, Pham Dinh Thanh, and Huynh Thi Thanh Binh. "Evolutionary algorithm and
multifactorial evolutionary algorithm on clustered shortest-path tree problem." Information Sciences
553 (2021): 280-304.

[4] Thang, Ta Bao, Nguyen Binh Long, Ngo Viet Hoang, Huynh Thi Thanh Binh, Adaptive Knowledge
Transfer in Multifactorial Evolutionary Algorithm for the Clustered Minimum Routing Cost Problem,
Applied Soft Computing, 105 (2021): 107253.

[5] Tien Thanh Le, Van Cuong Le, Bao Thang Ta and Huynh Thi Thanh Binh, Multi-Armed Bandits for
Many-task Evolutionary Optimization, in 2021 IEEE Congress on Evolutionary Computation (CEC).

Awards & Recognition

= Second prize, Competition on Evolutionary Multi-task Optimization, Multi-task
Single-objective Optimization (MTSOO), 2020 IEEE World Congress on
Computational Intelligence (WCCI 2020).

= Third prize, Competition on Electric Vehicle Routing Problem, 2020 IEEE World
Congress on Computational Intelligence (WCCI 2020).

= First prize, Multi-task single-objective optimization (MTSOOQO), Competition on
Evolutionary Multi-task Optimization, 2018 IEEE World Congress on
Computational Intelligence (WCCI 2018)
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Huynh Thi Thanh Binh - No. 7% in the World in Multi-Task Optimization and Multi-Task
Evolutionary Computation in the Past Five Years.

Xu, Qingzheng, et al. "Multi-Task Optimization and Multi-Task c ion in the
Past Five Years: A Brief Review.” Mathematics 9.8 (2021): 864.
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Minimum routing cost problems in the
multi-domain networks.

Applications n

= Computer Network = Software Defined Network

WAN
épacity: 100Mbps
Latency: 5ms

Latency: 25ms

SDN

WAN
Capacity: 10Mbps
Latency: 10ms
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Applications

= Military Communication = Freight Routing
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Proposes

Metaheuristics for

= |nter-domain Path Computation under Node-defined Domain Uniqueness
Constraints

= Point to multipoint in Inter-domain path computation problem
= |nter-domain Path Computation under Edge-defined Domain Uniqueness
Constraints

Adaptive Knowledge Transfer in Multifactorial Evolutionary Algorithm for Inter-
domain Path Computation under Edge-defined Domain Uniqueness Constraints

[1] Huynh Thi Thanh Binh, Ta Bao Thang, Nguyen Binh Long, Ngo Viet Hoang, Pham Dinh Thanh,
Multifactorial Evolutionary Algorithm for Inter-Domain Path Computation under Domain Uniqueness
Constraint, IEEE Congress on Evolutionary Computation, 2020.

[2] Do Tuan, A., Hoang, L. N., Bao, T. T, Binh, H. T. T, & Su, S, A two-level strategy based on
evolutionary algorithm to solve the inter-domain path computation under node-defined domain
uniqueness constraint. In Atrtificial Intelligence and Machine Learning for Multi-Domain Operations
Applications I (Vol. 11746, p. 1174620), 2021.

[3] Do Tuan, A., Hoang, L. N., Bao, T. T,, Binh, H. T. T,, & Su, S, A Two-level Genetic Algorithm for Inter-
domain Path Computation under Node-defined Domain Uniqueness Constraints, IEEE Congress on
Evolutionary Computation, 2021 (Accepted).
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Optimizing charging scheme in wireless

rechargeable sensor networks

Wireless rechargeable sensor networks

(WRSNSs)
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Applications

[ Smart city | Military surveillance |

Charging schedule in single point charging

= Charging schedule in single point charging
= Charging schedule in multi-point charging

= Charging schedule for large-scale WRSNs

6/6/21
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Transportation logistics networks
Drones and its applications

Trucks and Drones Delivery

Client location

---2___, Drones pickup test kits from clients/technicians

=y Technicians visit clients to get sample

Door to Door sampling services

11



Transportation logistics networks
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Multi-echelon distribution system in city logistics

Quang Minh HA, Yves Deville, Quang Dung PHAM, Minh
Hoang HA, On the min-cost traveling salesman problem with
drone, Transportation Research Part C - Emerging
technologies, vol. 86, 2017, Pages 597- 621.

OpenCBLS https://github.com/dungkhmt/OpenCBLS

Containers Transportation

Autonomous mobile robot

6/6/21
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https://github.com/dungkhmt/OpenCBLS

Applications

Exploring £

Delivery

= Military

Mobile Robot
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Mobile robot path planning

Coverage Path Planning (CPP)
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Coverage Problems in Wireless Sensor
Networks

Coverage Problems in Wireless Sensor Networksn

Data center

Coverage maximization with connectivity

Barrier coverage model tolerance model using mobile sensors mode!

6/6/21
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Problems H

= Minimal Relay Node Placement for Ensuring Network Connectivity in
Mobile Wireless Sensor Networks

= Minimal Node for Ensuring Q-coverage and Q-connectivity in Wireless
Sensor Networks

= Minimum exposure path in loT

Optimizing resources management in the
cloud-fog environment

6/6/21
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Offloading and Autoscaling in Mobile Edge 31
Computing

= |nput: = QOutput:
= Workload = Number of Edge servers
= Energy harvesting = Number of workload to cloud
= Transmission rate = Objective: Minimize energy and delay process

Decision-making model with PPO

Cloud
Proximal policy

,,,,,,,,,,,, optimization (PPO)

Edge server
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[1] Huynh Thi Thanh Binh, Phi Le Nguyen, Binh Minh Nguyen, Thu Hai Trinh, Quang Minh Ngo and Do Bao Son, “A
Reinforcement Learning Algorithm for Resource Provisioning in Mobile Edge Computing Network”, 2020 International Joint
Conference on Neural Networks (IJCNN), Glasgow, United Kingdom, 2020, pp. 1-7.

Node selection for task offloading in 32
Vehicular Fog Computing
= |nput: = Qutput:
= Workload (tasks) = Number of Edge servers
= System status (Nodes position, = Node — task mapping
waiting time) = Objective: Minimize Delay process

No
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[2] Do Bao Son, Vu Tri An, Trinh Thu Hai, Binh Minh Nguyen, Nguyen Phi Le, Huynh Thi Thanh Binh, "Fuzzy Deep Q-learning
Task Offloading in Delay Constrained Vehicular Fog Computing". In: 2021 International Joint Conference on Neural Networks
(IJCNN), 2021, pp. 1-8. (accepted)
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Task Scheduling in Cloud-Fog Computing 33
Environment

= |nput: = QOutput: Node — task mapping
Set of task from devices = Objective: minimize delay and cost process
Set of nodes (fog-cloud)

Time-Cost aware Scheduling
Task scheduiing . (TCAS) ba.sed on Genetic
algorithm ! Algorithm (GA)
\
4 |

Initialize Population

Calculate fitness of
individuals

Cloud
layer

Device layer

[3] Nguyen Binh Minh, Huynh Thi Thanh Binh, Tran The Anh, Do Bao Son (2019), “Evolutionary Algorithms to Optimize Task
Scheduling Problem for the loT Based Bag-of-Tasks Application in Cloud—Fog Computing Environment”. Applied Sciences 2019,
Volume 9, Issue 9.

[4] Huynh Thi Thanh Binh, Tran The Anh, Do Bao Son, Pham Anh Duc, Nguyen Binh Minh, “An evolutionary algorithm for solving
task scheduling problem in cloud-fog computing environment”, Proceedings of the Ninth International Symposium on Information

|_and Communication Technology, 2018 (pp, 397-404)

Credit Scoring
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Credit scoring
Measuring how likely it is that a borrower will make payments
on the money he or she borrows

= Credit scoring is a statistical analysis
performed by lenders and financial

35

institutions to determine a person’s or a 2 b [
small, owner-operated business’ ] " e
creditworthiness. | B
= Credit scoring is used by lenders to help | N ﬂ
decide whether to extend or deny credit. A
credit score can impact many financial
transactions, including mortgages, auto Credit score ranges
loans, credit cards, and private loans. e R

Ref: www.investopedia.com Source:FICO
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