
Deep Reinforcement Learning 

 

Reinforcement learning is a field of machine learning, in which an agent learns to perform tasks 

by trial-and-error, while receiving feedback in form of reward signals. Solving such tasks involves 

dealing with high-dimensional state and action spaces, sparse reward signals, and uncertainties in 

the agent’s observations. In recent years, much of the successes of scaling up reinforcement 

learning to more complex tasks has come from leveraging the successes of deep neural networks, 

coining the term deep reinforcement learning. 

Research 

Some of the main areas of research into deep reinforcement learning we focus on at the are the 

following: 

 Deep Model-Based Reinforcement Learning: In model-based reinforcement learning, the 

agent learns a model of its environment and uses this to efficiently learn to act optimally, 

instead of directly learning optimal behaviour. We are developing methods to do model-

based reinforcement with deep neural networks, using methods such as look-ahead tree 

planning. 

 Robust Reinforcement Learning: We are developing new reinforcement learning methods 

that are robust to significant rare events, i.e., events with low probability that nonetheless 

significantly affect expected performance.  For example, some rare wind conditions may 

increase the risk of crashing a helicopter. Since crashes are so catastrophic, avoiding 

them is key to maximising expected performance, even though the wind conditions 

contributing to the crash occur only rarely.   

 Active Perception: We are developing decision-theoretic methods for helping perception 

systems, such as multi-camera tracking systems, to make efficient use of scarce resources 

such as computation and bandwidth. By exploiting submodularity, we can efficiently 



determine which subset of cameras to use, or which subset of pixel boxes in an image to 

process, so as to maximise metrics such as information gain and expected coverage. 

 Multi-Agent Deep Reinforcement Learning: Multi-agent systems can be naturally used to 

model many real world problems, such as network packet routing and the coordination of 

autonomous vehicles. We are developing new algorithms that enable teams of 

cooperating agents to learn control policies for solving complex tasks, including 

techniques for learning to communicate and stabilising multi-agent experience replay. 

We work on applications such as: 

 Simulating Complex Environments Using Reinforcement Learning: A Case Study of 

Multimedia Data Sharing 

 Students Attention-aware Deep Reinforcement Learning Model Using Facial Expression 

and EEG Brain Signals 

 Radiology Auto Report Generation for Chest X-ray Images using Transformers 

 Fake News Detection Using Transformer based Learning 

 Deep Reinforcement Learning approach-based Grammar Error Correction 

  Qualitative Analysis of Visual Attention Using Affective Computing in Smart Learning: 

A Case Study of Students Attention 

 Reinforcement Learning in Game Design and Integration 

 Reinforcement Learning in Task Flow Design 

 Reinforcement Learning and Task Flow Transformation 
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UNDERGRADUATE PROJECTS SUPERVISED 
 

1. Smart Education Assistant: Machine learning based web application 

2. Smart Dental App, Desktop and Android Application 

3. JAM Movies: Movies’ recommendation system based on facial expression 

4. VR Shopping: Virtual reality-based application 

5. Virtual Operation Theater: Leap motion-based application for the learning of medical students 

6. Kids tutor: Augmented reality-based application for the learning of kids 

7. Brain Race: A desktop game for the training of vehicle driving 

8. Children Learning System in Augmented Reality 

9. Online Blood Bank Management System 

10. Assistive Hand Technology for Perceptual Disabilities 
11. Sentence Level Lip Reading Software 

12. Smart Home Automation with Android Application: Hardware based Solution 

13. Doctors Online: Web Application 

14. Automated Career Counseling: Machine learning based solution 

15. Online Shopping Store: Web Application using C# and MVC 5 

16. Online Job Portal: Web Application 

17. Hotel Reviews Analyzing System  

18. Android based Employee Tracking system: Web and Android Integrated Solution 

19. Social Services Ranking: Web Application 

20. Market Watch: Android Application 

21. Smart Rescue (Saving World by Saving Lives): Web and Android Integrated Solution 
22. Parental Control: Web and Android Integrated Solution 

23. Tutor Finder: Web Application 



24. City Road Construction Game (CRCG): Multi-platform Application 

25. AL-SALAT: Android Scheduling Application 

26. ANDROBOT: Android Based RC Robot 

27. Auto Make-up: A systematic way of makeup (Research work + Desktop based Prototype) 

28. Automated Biometric Vote Casting System: Android Application 
29. Automated Price Control System: Web and Android Integrated Solution 

30. Blind Teacher’s Assistant (BTA): Desktop Application 

31. Books Network for Library: Web Application 

32. Campus Virtual 3D Tour: Multi-Platform Application 

33. Cell Post: Ad Posting Web Application 

34. COMSATS Independent Student: Web Application 

35. Conference Calls & Chatting System: Web Application 

36. Date Sheet Generator and Clash Removal System: Web Application 

37. ECS Guard: Android Application 

38. Furniture Visualization in Augmented Reality (FVAR): Android Application 

39. Human Voice Controlled Home Automation: Hardware and Software Integrated Solution 

40. iMagic: Computer Mouse Control using Webcam and a Small Ball: Desktop Application 
41. Norani Qaida Virtual Teacher: Android Application 

42. Online Career Counseling: Web Application 

43. Online Nursery Management System: Web Application 

44. ReCall: Android based Task Scheduling Application 

45. Sahiwal City Explorer: Web Application 

46. Sales and Inventory System for Domino Pizza Shop: Desktop application 

47. School Management System: Desktop Application 

48. Semantic Search Helper (An Intelligent Search Assistant): Web Application 

49. Smart Classrooms (SCR): Web Application 

50. User Crime Portal Management System: Web Application 

51. Smart Health Diagnosis: Hardware and Software Integrated Solution using Microsoft wrist band 
52. Socio Political Traitor: Android Application 

53. Space Shooter (3D Video Game): Multi-Platform Application 

54. Speech and Image Recognized Drone: Hardware and Software Integrated Solution 

55. Tahir Shopping Center: Desktop based MIS 

56. Task Manager: Class Management System for CRs and GRs: Web Application 

57. Test Case Management System: Web Application 

58. Unified Cloud Storage Drive: Web Application 

59. Video Lectures Analysis Tool: Research based Prototype and Desktop Application 

60. Virtual Android Application Generator 

61. Virtual Wardrobe: Microsoft Kinect based Desktop Application 

62. And many more… 
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