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Contact Information
Cell Phone: +201111215582
Email: abayoumi@cu.edu.eg
Webpage: https://scholar.cu.edu.eg/abayoumi
Linkedin: https://www.linkedin.com/in/abdelmoniembayoumi

Personal Record
Date of birth: May 12, 1987
Place of birth: Dokki, Giza, Egypt
Nationality: Egyptian

Scientific & Social Affiliations:
IEEE Member
Member of Gezira Sporting Club (GSC)
Member of Al-Ahly Sporting Club

Academic Positions

• [Since 08/2018 - Present] Assistant Professor
Computer Engineering Department, Faculty of Engineering, Cairo University, Egypt.

• [Since 09/2020 - Present] AI Track Head
Digital Egypt Builders Initiative - The Egyptian Ministry of Communications and Information
Technology (https://www.debi.gov.eg).

• [Since 10/2020 - Present] Co-PI
STIFA funded research project entitled ”Modelling COVID-19 Effects on Public Health and
Sustainable Development Goals Using System Dynamics”

• [Since 08/2018 - Present] Consultant
Electronic Admissions System to Egyptian Universities (i.e., Electronic Tansik).

• [10/2014 - 07/2018] Ph.D. Candidate
Headed by Prof. Dr. Maren Bennewitz, University of Bonn, Germany.

• [04/2014 – 09/2014] Ph.D. Candidate
Headed by Prof. Dr. Maren Bennewitz, University of Freiburg, Germany.

• [02/2013 – 09/2013] Assistant Lecturer
Computer Engineering Department, Faculty of Engineering, Cairo University, Egypt.

• [10/2010 – 12/2012] Research Assistant

– Research project funded by ITIDA to develop an intelligent revenue management system
for the hotel business using dynamic pricing, in cooperation with Comsys Software (the
largest hotel solutions company in Egypt).

– Headed by Prof. Dr. Mohamed Saleh and Prof. Dr. Amir Atiya, Cairo University, Egypt.

• [09/2009 – 02/2013] Teaching Assistant
Computer Engineering Department, Faculty of Engineering, Cairo University, Egypt.
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Education

• [07/2018] Ph.D. in Computer Science (Dr. rer. nat.), University of Bonn, Germany

– Humanoid Robots Lab

– Thesis’ Title: Foresighted People Finding and Following.

– 1st reviewer: Prof. Dr. Maren Bennewitz.

– 2nd reviewer: Prof. Dr. Jürgen Gall.

– Keywords: Robotics, Machine Learning, Reinforcement Learning, HMM, Monte-Carlo Sim-
ulation

• [10/2012] M.Sc. in Computer Engineering, Cairo University, Egypt

– Thesis’ Title: Stock Market Trend Prediction Using Hidden Markov Model.

– Under the supervision of: Prof. Dr. Amir Atiya and Prof. Dr. Nevin Darwish.

– We developed a hidden Markov model that models the up-trend behavior of stocks, to make
use of the pull-back effect in maximizing the profit.

– Keywords: Machine Learning, Prediction, HMM

• [05/2009] B.Sc. in Computer Engineering, Cairo University, Egypt

– Graduation Project: Stock Market Simulation, Neural Networks, Genetic Algorithms

Fields of Expertise

• Cognitive Robotics

• Robot Navigation

• Reinforcement Learning

• Monte Carlo Simulations

• Hidden Markov Models

• Deep Learning

• Dynamic Pricing

• Stock Market Prediction

Teaching Experience

• [Fall 2018 - 2020] Lecturer of Cognitive Robotics, Cairo University, Egypt

• [Fall 2018 - 2020] Lecturer of Pattern Classification & Neural Networks, Cairo University,
Egypt

• [Fall 2018 - 2020] Lecturer of Introduction to AI for Civil Engineers, Cairo University, Egypt

• [Spring 2019] Lecturer of Programming Techniques, Cairo University, Egypt

• [Spring 2019] Lecturer of Advanced Programming Techniques, Cairo University, Egypt

• [Summer 2018] Teaching Assistant for Robot Learning, University of Bonn, Germany

• [Summer 2015-2017] Teaching Assistant for Humanoid Robotics, University of Bonn, Germany

• [Winter 2014-2017] Teaching Assistant for Cognitive Robotics, University of Bonn, Germany

• [Spring 2013] Teaching Assistant for Programming Techniques, Cairo University, Egypt

• [Spring 2011] Teaching Assistant for Intro. to Logical Design II, Cairo University, Egypt
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Undergraduate Internships

• [07/2008] IBM (Egypt Branch)

• [08/2008] Mentor Graphics (Egypt Branch)

Scholarships and Awards

• [10/2013 – 03/2018] DAAD’s GERLS Scholarship (funded by MoHE & DAAD)
Full PhD Scholarship under GERLS program.
GERLS (German-Egyptian Long-Term Scholarship) is jointly funded by the Egyptian Ministry
of Higher Education (MoHE) and the German Academic Exchange Service (DAAD).

• [2009] IEEE CIS (Computational Intelligence Society) Egypt Chapter’s Special
Award
Awarded to my graduation project, which was to build an artificial stock market. It combined
computational intelligence techniques (Neural Networks and Genetic Programming).

• [2008] 1st Prize of Mentor Graphics Higher Education Program Contest in Egypt
The target was to build a Viterbi decoder and implement it on a CPLD.

• [2006] 3rd Prize of Mentor Graphics Higher Education Program Contest in Egypt
The target was to design a wireless key-lock and implement it on a FPGA.

Research Projects

Title People Following using a Mobile Service Robot

Description In this project, we developed a reinforcement learning approach to generate efficient
navigation actions for a service robot that needs to encounter a user at designated
locations, between which a human moves on typical paths. Furthermore, we hereby
apply a particle filter based prediction about the human’s motion to deal with pos-
sible occlusions and generate effective navigation and observation actions. In simu-
lated as well as in real-world experiments, we showed that our method enables the
robot to navigate efficiently to predicted destinations and also deal with cases in
which the human is not within the robot’s sensor range. In these situations, the
robot explicitly considers to execute observation actions to re-observe the human
and update the prediction about the destination. Additionally, the experimental
results demonstrate that our framework generates significantly shorter paths and
performs with a higher percentage of successful runs compared to a baseline ap-
proach in which the robot tries to follow the human at close distance. Furthermore,
we compare the performance of our approach to that of a heuristic that depends only
on predicting the users future location and moves the robot toward it. We show in
this comparison how such heuristic suffers from prediction uncertainties and on the
other side how our approach is able to overcome such uncertainties and generate
foresighted navigation actions that lead to efficient robot trajectories.

Keywords Robotics, Reinforcement Learning; Particle Filter; Motion Prediction.

Technology Python, NumPy, ROS

Funded by The Egyptian Ministry of Higher Education (MoHE) and the German Academic
Exchange Service (DAAD)
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Title Searching for a Person Using a Mobile Service Robot

Description In this project, we developed an approach that enable a mobile robot to efficiently
find a non-stationary user in complex environments. Our method selects the best
next search goal by simulating future paths of the user. To compute the likelihood
of observing of the user, we apply simulations using a hidden Markov model (HMM)
given a graph representation of possible paths in the environment. To select a good
search location and observation actions, we consider the travel time needed by the
robot to reach the search locations and visibility constraints. As our simulation and
real-world experiments demonstrate, our approach enables the robot to find the user
within a short amount of time by selecting effective search locations. We showed
in extensive experiments that our framework outperforms two other common search
methods.

Keywords Robotics; Hidden Markov Models; Motion Prediction.

Technology Python, NumPy, ROS

Funded by The Egyptian Ministry of Higher Education (MoHE) and the German Academic
Exchange Service (DAAD)

Title An Innovative Hotel Revenue Management System

Description In this project we developed a new hotel revenue management system, which uses
a dynamic pricing approach for the hotel revenue management problem. The pro-
posed approach is based on having price multipliers that vary around 1 and provide a
varying discount/premium over some seasonal reference price. The price multipliers
are functions of certain influencing variables (for example hotel occupancy, time till
arrival, etc). We apply an optimization algorithm to determine the parameters of
these multipliers; the goal being to maximize the revenue, taking into account cur-
rent demand, and the demand-price sensitivity of the hotels guest. The optimization
algorithm makes use of a Monte Carlo simulator that simulates all the hotels pro-
cesses, such as reservations arrivals, cancellations, duration of stay, no shows, group
reservations, seasonality, trend, etc, as faithfully as possible. The simulator esti-
mates the parameters related to the reservations process. Then, it simulates the
reservations process forward in time, making use of the estimated parameters ob-
tained. We have tested the proposed approach by successfully applying it to the
revenue management problem of Plaza Hotel, Alexandria, Egypt, as a case study.

Keywords Revenue Management, Dynamic Pricing, Price Elasticity, Monte Carlo Simulation,
Hotel Room Forecasting.

Technology Matlab R2007a

Funded by The Egyptian Information Technology Industry Development Agency (ITIDA)

Title Stock Market Trend Prediction Using Hidden Markov Model

Description In this project we developed a hidden Markov model that models the up-trend
behavior of stocks, to make use of the pull-back effect. We designed our proposed
model to reflect the time-varying nature of the stock market. In other words, the
transition probabilities of the proposed HMM do not remain constant with time;
however, they are altered in reaction to the stock’s price movement. Accordingly, the
proposed HMM model combines a mixture of dynamic and static probabilities; and
we propose a method for training such a model. We modified Baum-Welch algorithm
to be suitable for training our proposed model which combines the mixture of static
and dynamic transition probabilities. As a proof of concept, we have used a genetic
algorithm to train the hidden Markov model, and compared its results to those of
the modified Baum-Welch algorithm. Moreover, we developed a modified technical
indicator to support the proposed model’s decisions.

Keywords Stock Market Forecasting; Hidden Markov models; Baum-Welch algorithm; Techni-
cal indicators.

Technology Matlab R2007a
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List of Publications

[1] H. Osman, N. Darwish, and A. Bayoumi, “Placenet: A multi-scaled semantic aware architec-
ture for loop closure detection,” IEEE Trans. on Pattern Analysis and Machine Intelligence,
submitted.

[2] A. Bayoumi, P. Karkowski, and M. Bennewitz, “Speeding up person finding using hidden markov
models,” Robotics & Autonomous Systems, 2019.

[3] A. Bayoumi, Foresighted People Finding and Following. Ph.d. dissertation, University of Bonn,
2018.

[4] A. Bayoumi, P. Karkowski, and M. Bennewitz, “People finding under visibility constraints using
graph-based motion prediction,” in Proc. of the Int. Conf. on Intelligent Autonomous Systems
(IAS), pp. 546–557, Springer, June 2018.

[5] A. Bayoumi, P. Karkowski, and M. Bennewitz, “Learning foresighted people following under
occlusions,” in Proc. of the IEEE/RSJ Int. Conf. on Intelligent Robots and Systems (IROS),
pp. 6319–6324, September 2017.

[6] A. Bayoumi and M. Bennewitz, “Learning optimal navigation actions for foresighted robot behav-
ior during assistance tasks,” in Proc. of the IEEE Int. Conf. on Robotics & Automation (ICRA),
pp. 207–212, May 2016.

[7] A. Bayoumi and M. Bennewitz, “Efficient human following using reinforcement learning,” in
Proc. of the Machine Learning in Planning and Control of Robot Motion Workshop (MLCP) at
the IEEE/RSJ Int. Conf. on Intelligent Robots and Systems (IROS), 2015.

[8] A. Fouad, A. Atiya, M. Saleh, and A. Bayoumi, “A simulation-based overbooking approach for
hotel revenue management,” in Proc. of the Computer Engineering Conference (ICENCO), 2014
10th International, pp. 61–69, Dec 2014.

[9] A. Bayoumi, M. Saleh, A. Atiya, and H. AbdElAziz, “Dynamic pricing for hotel revenue man-
agement using price multipliers,” Journal of Revenue & Pricing Management, vol. 12, no. 3,
pp. 271–285, 2013.

[10] A. Bayoumi, “Stock market trend prediction using hidden markov model,” Master’s thesis, Cairo
University, 2012.

[11] A. Bayoumi, A. Atiya, and N. Darwish, “Stock market’s pull-back effect prediction using hidden
markov model,” in Proc. of the 18th International Conference on Soft Computing Mendel 2012,
pp. 482–487, June 2012.
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