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 Abstract  .  With  a  lot  of  advancement  in  technology,  there  is  an  improvement  in  transportation 
 so  as  to  make  the  humans  comfortable  with  driving.  The  idea  behind  this  is  the  development  of 
 Autonomous  cars  also  called  as  Self  driving  cars  in  which  driving  is  similar  to  humans.  The 
 challenges  faced  in  the  Autonomous  cars  are  to  provide  cooperative  driving  among  themselves 
 and  collision  avoidance  between  neighbor  cars.  The  Autonomous  cars  communicate  and  gather 
 the  road  information  from  the  Road  Side  Units  (RSU)  that  is  placed  along  the  road.  Hence  in 
 this  paper  an  efficient  data  dissemination  model  is  proposed  such  that  instead  of  making  each 
 and  every  car  to  communicate  with  the  RSU’s  which  increases  the  travel  time  the  autonomous 
 cars  moving  on  the  road  are  formed  as  clusters  based  on  certain  distance  limit  and  the  car 
 which  is  nearer  to  the  RSU  is  identified  as  Cluster  head.  The  Cluster  head  gathers  the 
 information  from  RSU  and  relays  the  information  to  all  the  other  cars  in  its  cluster.  As  the  road 
 information  is  broadcasted  to  all  the  other  cars  by  the  cluster  head  data  dissemination  becomes 
 faster  and  travel  time  of  the  vehicles  can  also  be  reduced  to  a  greater  extent.  The  Cluster  head 
 apart  from  relaying  the  information  of  RSU’s  can  also  transmit  the  information  of  object 
 detection and traffic signal information to other cars in the cluster. 
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 1. Introduction 
 The  technology  of  autonomous  driving  has  been  widely  developed  to  reduce  congestion  in  traffic  and 
 also  to  increase  convenience  to  humans.  Autonomous  cars  come  under  Intelligent  Transportation 
 System(ITS)  and  the  important  component  of  ITS  is  Vehicular  Ad  Hoc  Networks(VANET’s). 
 VANET’s  as  known  to  be  dynamic  networks  each  vehicle  will  be  having  an  On  Board  Unit(OBU)  that 
 acts  as  an  interface  to  Road  Side  Units(RSU).  RSUs  play  an  important  role  in  gathering  and  analyzing 
 the  traffic  information  and  forwards  the  same  information  to  all  the  vehicles  that  communicates  with  it. 
 Hence  VANETs  provide  two  types  of  communication:  Vehicle  to  Vehicle  and  Vehicle  to  RSU  to 
 provide  safety  applications  on  the  road[2].  The  RSUs  which  are  distributed  on  the  road  plays  an 
 important  role  for  traffic  control  and  for  dissemination  of  data  to  all  the  vehicles  that  communicates 



 with it. 

 Fig 1: Vehicle to Vehicle and Vehicle to RSU Communication 
 Autonomous  car  as  being  a  self-driving  car  supports  only  short  range  communication  and 

 hence  every  car  should  wait  at  the  RSU,  collect  the  information  from  it  and  then  proceed  for  driving 
 which  increases  the  travel  time  of  the  users.  Using  the  information  gathered  from  RSU  the  cars  will 
 optimize  their  speed  levels  in  order  to  avoid  collision  with  other  objects  on  the  road.  The  idea  of 
 Autonomous  cars  is  based  on  Swarm  Intelligence  which  is  a  natural  phenomenon  such  that  the  birds 
 which  fly  in  the  sky  manage  their  speed  to  avoid  collision  with  other  birds[1].  Autonomous  vehicles 
 with  advanced  driver  assistance  system  with  the  help  of  several  sensors  can  easily  detect  and  classify 
 objects  on  the  road  which  reduces  fatal  accidents  [4].  Object  detection  and  identifying  the  traffic 
 information  is  one  of  the  major  aspects  of  autonomous  cars.  Generally  to  detect  and  classify  objects 
 the  cars  are  equipped  with  in  built  camera.  But  cameras  may  fail  in  tricky  situations  of  smoke  and  fog 
 in  the  air.  Hence  the  current  autonomous  cars  are  built  with  several  sensors  to  detect  and  classify 
 objects  as  well  as  transmit  the  information  to  other  self-driving  vehicles  in  the  network.  Also  Artificial 
 Intelligence  and  Machine  learning  techniques  are  also  incorporated  into  autonomous  vehicles  so  as  to 
 be get trained from the huge amount human driving labelled data[5]. 

 In  this  paper  so  as  to  reduce  the  travel  time  of  the  users  instead  of  making  all  the  autonomous 
 vehicles  stop  at  RSU  and  collect  the  traffic  information,  set  of  vehicles  within  certain  distance  limit 
 forms  as  a  cluster  and  the  cluster  head  is  identified  as  the  vehicle  being  nearer  to  the  RSU.  The  Cluster 
 head  communicates  with  the  RSU  gathers  the  information  and  broadcasts  the  same  information  to  all 
 the  other  vehicles  in  the  same  cluster.  Also  the  vehicles  in  the  cluster  can  communicate  with  one 
 another transmitting the information of object detection collected through their sensors. 

 2. Literature Survey 
 Akira  Kojima  and  Yohei  Nose  proposed  “Development  of  Autonomous  Robot  Driving  Car”  which  is 
 based  on  FPGA  Technology  and  programmable  logic.  The  Robot  car  has  been  designed  for  a 



 competition  and  has  the  capability  of  image  classification.  Nugraha  and  Fahmizal  proposed  “Self 
 Driving  Car  using  Convolutional  Networks  and  Road  Lane  detection”  which  helps  autonomous  cars  in 
 providing  additional  information  or  decision  making  process.  The  Road  Lane  detector  with  the  help  of 
 video  frames  assists  the  vehicles  in  identifying  the  road  tracks  and  edge  detection.  Thein  Duong  and 
 MyHaLe  proposed  “Self  Driving  Navigation  Car  using  Deep  Neural  Networks”  in  which  object 
 detector  approaches  are  based  on  deep  learning  techniques  to  classify  and  identify  objects  during 
 vehicle navigation. 

 3. Problem Statement 
 Self  Driving  cars  which  are  operated  without  human  intervention  must  function  properly  by  collecting 
 time  to  time  information  from  other  vehicles  as  well  as  the  traffic  information  in  order  to  avoid 
 accidents.  Hence  to  provide  traffic  information  to  these  Road  Side  Units  are  placed  along  the  road.  The 
 autonomous  cars  should  collect  the  information  from  RSU  and  then  proceed  for  driving.  Since  there 
 may  be  may  number  of  Autonomous  vehicles  on  the  road,  all  the  vehicles  gathering  information  from 
 RSUs may take more time which may further increase the travel time of the users. 

 4. Methodology 
 Every  vehicle  in  the  VANET  is  built  with  On  Board  Unit  (OBU)  which  acts  as  an  interface  to  the  RSU 
 for  collecting  the  traffic  information.  Apart  from  that  the  vehicle  is  also  equipped  with  several  sensors 
 to  detect  and  classify  objects  moving  on  the  road  to  minimize  collisions.  As  the  autonomous  cars 
 should  collect  the  information  from  RSU  it  may  increase  the  travel  time  and  waiting  time  of  the  users. 
 Hence  to  mitigate  the  time  of  travelling  the  RSU  specifies  certain  distance  limit  for  the  vehicles.  The 
 autonomous  vehicles  which  are  under  the  distance  limit  form  as  a  cluster.  The  RSU  identifies  the 
 vehicle which is nearer to it based on the distance and declares that particular vehicle as Cluster Head. 

 The  RSU  after  detecting  the  cluster  head  transmits  the  traffic  information  of  the  road  to  that 
 particular  vehicle.  The  cluster  head  vehicle  after  receiving  information  from  RSU  propagates  the  same 
 information  through  broadcast  and  relay  mechanism  to  all  the  other  vehicles  in  the  same  cluster.  Hence 
 all  the  vehicles  within  a  cluster  need  not  communicate  with  the  RSU  for  traffic  related  information. 
 Also  the  vehicles  within  a  cluster  can  communicate  with  one  another  about  the  object  detection  and 
 classification  information  gathered  through  the  sensors  in  built  in  them.  The  RSU  takes  the 
 responsibility  of  identifying  the  clusters  and  the  cluster  head  as  the  vehicles  will  be  moving 
 continuously. 

 Architecture of proposed methodology 



 Fig. 2: Architecture of Data Dissemination of Autonomous cars 

 5. Results 
 The  proposed  method  based  on  forming  the  clusters  of  vehicles  in  which  data  dissemination  takes 
 place  within  the  vehicles  in  a  cluster.  The  waiting  time  and  travel  time  of  the  vehicles  can  be  reduced  if 
 only  one  vehicle  in  the  cluster  considered  as  cluster  head  communicates  with  the  RSU.  Hence  a 
 comparative  analysis  of  data  dissemination  among  the  autonomous  cars  before  forming  clusters  and 
 after forming cluster is given. 

 Fig. 3: Data dissemination among autonomous 
 vehicles before forming clusters 

 Fig. 4: Data dissemination among autonomous 
 vehicles after forming clusters 

 6  .  Conclusion 
 In  this  paper  an  effective  and  reliable  data  dissemination  technique  is  used  to  make  the  autonomous 
 vehicles  collect  the  traffic  information  from  RSUs  for  safety  applications  in  the  network.  Since  only 



 the  cluster  head  communicates  with  the  RSU  about  the  traffic  information  the  remaining  vehicles  in 
 the  same  cluster  need  not  wait  for  the  RSU  to  transmit  the  information.  This  drastically  reduces  the 
 waiting  time  and  travel  time  of  the  vehicles.  Also  as  the  cluster  head  being  an  autonomous  car 
 broadcasts  the  reliable  information  to  other  vehicles  the  cluster  hence  safety  of  the  information  is 
 maintained. 

 7  .  Future Scope 
 As  RSU  is  acting  as  a  medium  to  transmit  the  traffic  information  this  paper  can  be  further  enhanced  to 
 incorporate  different  sensors  in  the  autonomous  vehicles  itself  to  detect  the  objects  and  traffic 
 information  simultaneously  so  that  the  vehicles  need  not  wait  for  the  RSU  to  retrieve  the  information 
 of  the  roads.  Also  if  any  of  the  RSU  fails  in  sending  the  appropriate  information  all  the  vehicles  cannot 
 travel  on  the  road  which  may  result  in  traffic  jam.  If  the  autonomous  car  itself  is  inbuilt  with  all  the 
 features  then  it  won’t  affect  other  vehicles  in  the  network.  In  future  identifying  the  clusters  and  cluster 
 head can also be done dynamically. 

 References 

 [1]  Y Anand and RAjithkumar, "Autonomous Car With Swarm Intelligence" ,(2019)  2nd 
 International Conference on Intelligent Computing, Instrumentation and Control 

 Technologies (ICICICT)  , p 1659-62. 
 [2]  VanDung Nguyen, Oanh Tran Thi Kim, Tri Nguyen Dang, Seung II Moon and C. S. Hong, 
 (2016)"An efficient and reliable Green Light Optimal Speed Advisory system for 
 Autonomouscars,"  18th Asia-Pacific Network Operations  and Management 
 Symposium(APNOMS),  p 1-4 
 [3]      A Kojima and Y Nose,(2018) "Development of an Autonomous Driving Robot Car Using 
 FPGA,"  2018 International Conference on Field-Programmable  Technology (FPT), 
 p 411-14 
 [4]      Howal S, Jadhav A, Arthshi C, Nalavde S and Shinde S, (2020) “Object Detection for 
 AutonomousVehicle Using TensorFlow  ”, Intelligent Computing,  Information and 

 Control Systems (ICICCS) Advances in Intelligent Systems and Computing  ,  1039:  86-93. 
 [5]T Okuyama, T Gonsalves and J Upadhay, (2018) "Autonomous Driving System based on Deep 

 Q Learnig,"  2018 International Conference on Intelligent  Autonomous Systems (ICoIAS)  , 
 p 201-205. 

 [6]B T Nugraha, S Su and Fahmizal, (2017)"Towards self-driving car using convolutional neural 
 network and road lane detector,"  2nd International  Conference on Automation, Cognitive 

 Science, Optics, Micro Electro- Mechanical System, and Information Technology 
 (ICACOMIT)  , p 65-69 

 [7]  T Do, M  Duong, Q Dang and M Le, (2018),"Real-Time  Self-Driving Car Navigation Using 
 Deep Neural Network,"  4th International Conference  on Green Technology and 
 SustainableDevelopment (GTSD)  , p.7-12. 

 [8] M SRamanagopal, C Anderson, R Vasudevan and M Johnson-Roberson, (2018) "Failing to 
 Learn: Autonomously Identifying Perception Failures for Self-Driving Cars,"  IEEE 
 Robotics and Automation Letters  ,  3  :3860-67. 

 [9]L Hulse, H Xie, and E Galea,(2018)"Perceptions of autonomous vehicles: Relationships with 
 roadusers, risk, gender and age."  Safety Science  102  :  1-13. 



 [10]R  Ben Abdessalem, A Panichella, S Nejati, L C Briand and T Stifter, (2018) "Testing 
 Autonomous Cars for Feature Interaction Failures using Many-Objective Search,"  33rd 
 IEEE/ACM International Conference on Automated Software Engineering (ASE)  , p143- 
 154. 

 [11]     E Aria,JOlstam, and CSchwietering,(2016)"Investigation of automated vehicle effects on 
 driver'sbehavior and traffic performance."  Transportation  Research Procedia  15  : 761-70. 

 [12] M. Cunningham, M. A. Regan, (2015)"Autonomous vehicles: human factors issues and future 
 research."  Proceedings of the Australasian Road Safety  Conference 

 [13] Moore, M & Lu, B.,(2011) “Autonomous Vehicles for Personal Transport: A Technology 
 Assessment”  Social Science Research Network  . 

 [14] “Autonomous Vehicle Technology: A Guide for Policy makers”, RAND Corporation, 2014. 
 [15] “Autonomous Cars-Self-Driving the New Auto Industry Paradigm”, Nov 6, 2013. 
 [16] Laugier,Christian, Martinet Philippe, and NunesUrbano,(2014)"Editorial for special issue 

 on Perception and Navigation for Autonomous Vehicles.",  IEEE Robotics and Automation 
 Magazine 


