
Information on Doctoral thesis of Fellows Tran Thuan Hoang 

1. Full name: Tran Thuan Hoang 

2. Sex: Male 

3. Date of birth:17-04-1970  

4. Place of birth: Quang Binh 

5. Admission decision number: 3205/QĐ-SĐH, Dated 08/11/2011 of President of the Vietnam National 

University, Hanoi. 

6. Changes in academic process: No 

7. Official thesis title: Research on Sensor Fusion using for the Mobile-robot's Navigation 

8. Major: Electronic Engineering                                         

9. Code: 62 52 70 01 

10. Supervisors: 1- Associate Professor Dr. Tran Quang Vinh 

                           2 - Associate Professor Dr. Bach Gia Duong 

11. Summary of the new findings of the thesis: Summary of the new findings of the thesis: This thesis 

proposed new algorithms of sensor fusion using the extended Kalman filter. Based on this, the 

localization, mapping, path planning, obstacle avoidance and motion control problems are addressed and 

improved. 

The main contributions of this study are as follows: 

- Design and develop a real mobile robot namely Multi-sensor smart robot in which a 3D laser range 

finder was developed from the 2D one. The robot system was tested and evaluated to ensure the 

functioning operation. 

- Experimentally success in fusing up to 4 modern sensors (optical encoder, compass sensor, laser range 

finder and omni-directional camera). This result is obtained based on the use of the extended Kalman 

filter to enhance the accuracy of the localization. 

- Propose a sensor fusion method called IPaDB which allows to build a 2D map of the environment 

containing rich 3D information. 

- Propose an algorithm to improve the efficiency of the motion control by splitting this process into two 

configurations with two Lyapunov functions combined with the extended Kalman filter. 



 

- Based on the combination of less ultrasonic sensors than ordinary, we have successfully implemented 

an improved algorithm of the VFH algorithm in order to deal with the local minimum problem so that the 

robot can safely reach the target.  

12. Practical applicability: This contribution can be applied in practical applications in industry, health, 

education, and transportation 

13. Further research directions: Research results will be extended to study the autonomous-guided-

vehicles’ navigation moving on the outdoor terrain. 
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