
CHAPTER7 

Conclusion and Future Directions 

7.1 Conclusion 
This work has presented and demonstrated the capabilities of the performance 

of an interactive controller based on intelligent collision avoidance. The interactive 

controller realizes suitable cooperative maneuvers for evading near collisions among 

two vehicles. In other words, some of the critical characteristics that the first vehicular 

system adopts in the face of a probable collision situation are supposed to be mutually 

agreed upon by the second system. It is obviously true, as also reflected from this 

study, that two or more systems trying to avoid a probable collision is more successful 

acting through mutual 'negotiation' rather than acting alone. Here, the collective 

participation yields rapid and effective solutions while bringing the synergetic effects 

for a better safety. To identify the hierarchy of the two vehicles, a master/slave 

concept was used. 

In this study, an ANFIS-based control has been successfully used to synthesize 

the collision avoidance controllers for vehicles. ANFIS is considered to be one of the 

most effective neuro-fuzzy formulations to be utilized as a controller. The adaptive 

nature of the ANFIS allows quickly pick-up and learn efficiently. Two separate 

controllers, one for braking and the other for steering, have been used for each vehicle. 

Apart from the controllers, few auxiliary functional entities were formulated as inputs 

to the controllers. These functions were meant to properly identify and quantify the 

complex scenarios involved in the collision situation. 

The simulation study proves the effectiveness of the interactive control method 

for intelligent collision avoidance with good results for the two vehicular systems. 

The results show that the controllers, braking and steering, act in different 

combinations to best suit the prevailing collision scenario to realize collision 

prevention actions that are very natural in that they resemble the actions that would be 

taken by an expert and alert human driver. 
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Even though, this study has been done for two vehicular systems, these results 

can be generalized even for multiple vehicles without a significant conceptual 

breakthrough. It may have to define different sizes for the secondary and tertiary 

collisions in relation to the primary collision. Additionally, an adaptive path 

generation for the vehicles to follow for evading collisions would be beneficial. 

Preliminary testing of the components was successfully concluded for 

realization of prototypes with fully autonomous interactive capability for collision 

avoidance studies. The developed algorithms for the operational modes of the 

prototypes can be used to study the interactive control of intelligent collision 

avoidance of autonomous vehicular systems. 

7.2 Suggestions for Future Directions 

In this study, the controller was not tested onboard a real vehicle in a nearly real 

collision scenario. In the future studies, the controller needs to be taken up with the 

real vehicles in order to study the effectiveness of the maneuvers it generates. It is 

also very important to do the experiments with most of the state-of-the-art equipment 

and technologies to be in par with the usage of vehicle manufacturers of today. The 

new technologies that might include consist of C A N (Controller Area Network) based 

equipment, modern M E M S applications like gyroscopes, accelerometers etc., and 

high precision DGPS sensors for navigation, etc. 

A s far as other alternative directions are concerned, an adaptive-predictive 

controller would give a more effective solution due to its inherent characteristics in 

finding a relevant solution for the problem discussed. Another positive direction 

would be to investigate on the biologi9ally-inspired intelligent controllers. It is hoped, 

this will provide some promising new solutions if coupled with adaptive-predictive 

realms. The potential field method is also a possible direction to be reckoned with. It 

can be used to get a positive solution with the consideration of dynamic constraints. 

Al l these new directions of research will enable to find a very good solution to 

the problem of vehicle collisions in the future. 
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