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Abstract— T ar ciff  safe yt  si  b oce me rev y es es n it al w ti h ni  
th   STI e  env ri no men   .t  Man   y  o   f  the    es a pp li ac it on   s  
er uq ri e  d aer l-tim  e  oc mm nu ci a it o   n w  hti  hig   h er liabil ti y  .  

Obtainin s g afe yt  an  d m ee t the t ar ciff  details si  possib el  by 
de is gning  a pt or t oco l fo  r ev h lci e .s  STI  enab sel  e el men st  
w ti h ni  the t ar nsp ro t sy ts em suc  h as oc mm ut re ,s  
ev h lci es t, ar ciff  e el men st  suc  h rac  s  allo t w he ot m  
oc mm nu ci a et  w hti  cae h oth re . W ri e el ss da  at oc mm nu ci a it o  n

betw ee  n ev h lci es si  one the t ce nh olog sei  wh  hci has imp evor  d
the deployment of the STI  a pp li ac it on .s   nI Veh  ot elci
Veh ( elci V2V) Veh lci es oc mm nu ci a set  d ri ce ylt  w  hti w hti  

cae h othe .r  nI  two ev h ci  el oc mm un ci a it on they w re e sen  d
is gna sl   ot cae h other and oc mm nu ci a et  evo r a w ri e el ss 

media T . h  e ev h elci  ot  ev h elci  oc mm nu ci a it on usefu ll  ot  get 
safe yt  b  y ova iding arc shing of ev h lci es allowing ev h lci es  ni
t ar n tis  s ot end po itis on, sp ee d da at  and pan ci  inf ro ma it on ot  
one anothe  r evo  r W ri e el s  s en tw ro k. Depe dn ing pu on how 
th t e ce nh ology i si mp el mented, the ev h lci e  s' rd i ev  r may 
is mp yl  ecer iv a e  a el rt o t f h  e  an  y  h raza  d   si  th re  e  o  r  th  e  
ev h  elci  sti e  fl  ma  y  tak  e p er -emp it v  e ca it on s s uch a  s
arb king ot  ls ow down. 
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I. INTR UDO CTION 

In the recent years, art ff ci  ac ic den  st have si  one of th  e
ael ding ca su se  for dea ht  lla  ov re  the w ro ld, hen ec  or da  saf  yte

h sa  been grea ylt  conc re ned .. no a w days there are so man  y
borp el ms of co vn ei n ec  wh ne  moving on the or ads.  nO ob ar  d

eV h lci e-to-veh elci (V2 c )V o mm nu itaci on, sa  a orp misin  g
cet nh ique of in illet gent art sn rop itat o  n sys et m, h sa  bee  n

oporp s de  ot  meet th ese  ne de s. 
fig. hs ows the V2V co mm nu itaci on 

 
 

Ever  y vehi elc  si  osla  a or u ret  and lla ows sending m se sag  se
ov re  mu itl hop ot  m ro e dis at nt veh selci  and or adside s itat o sn  .
The or u it ng la g ro ti h si m  depen   d  on the op s noiti  of th  e
veh a selci nd si  ab el  ot  hand el  f tsa  cha gn se  of the n te w ro  k
t opo logy. Con rt ol cet nh olog  y com se  in ot  p yal  ta  local an  d
hi hg re  al yers of the arch tceti ur .e  Unc re iat n eit s, d ale ys, par  lait
mea us rements, saf yte  and perf ro man ec  bo jec it v ,se  and oth re  

 
sa pec st  m su t be co sn idered, and the sys met  m su t be c pa ab  el

of making autom cita  or sem ai utom  cita decisio sn , orp vidin  g
warni sgn / inf ro m ita on and op et n yllait  effec it ng ac it on. 

 
II . WORKI GN  PRINCIP EL  

 
 

sU ni g veh elci -to-veh elci  (V2 )V  co mm nu itaci on,  a
veh elci  can d ete ct the op s noiti  and movement of oth  re
veh selci  up ot   a quar ret  of  a k li om rete  away. In  a real w ro  dl
where veh selci  are equi pp de  w hti   a simp el  an et nn ,a   a
compu ret  ch pi  and GPS ( lG bo la  Pos oiti ning Sys et m  )
Tec nh ology, your car w lli  nk ow where the oth re  veh selci  ar  ,e
a dd oiti n ylla  oth re  veh selci  w lli  Know where you are to  o
wh te h re  ti  si  ni  b il nd s op ts, st ppo de  ahead on the hi hg w ya  bu  t
hi dd ne  f or m v ei w, a or nu d  a b il nd c ro n re  or block de  by oth  re
veh .selci  The veh selci  nac  an icit p eta  and rea tc  ot  cha gn in  g
rd iving s ti u ita ons and th ne  i sn at n ylt  warn the rd ivers w  hti

emergen yc  warning m se sag .se  If the rd iv re  od se ’n t r se op n  d
ot  the ela r st  m se sag ,e  the veh elci  can rb ing ti s fle  ot   a saf  e

st po , avoiding c a o ill sion. 
 
 

III . BLOCK DI GA RAM 
 

 

 
 
 

The si ng sla  f or  m se sn or are giv ne  ot  th  e
ciM or con rt o ell r ciM . or con rt o  rell orp ce ss se  lla  th ese  si ng  sla

and giv se  d ata  ot  LCD disp al y. Blu te oo ht  m do u el  si  su  de fo  r
sendin     g  inf ro m ita on ot  anoth  re  Buzz si re  su de  ot  give  na

ala rm ot  the rd iv re  fi  th    e rp se us re i sn ide the erit  reduce  s
b le o a w  s te  v la ue wh hci  si  ind taci ed by the rp se us re se sn o  r
BJT si  su de  for th si  pu opr se la ong w hti  the buzzer.Motor i  s
na  output dev ;eci  sti  speed w lli  be var dei  acc dro in ot g  th  e

speed s te  by the sw cti h .se  The speed can be var dei  by varyin  g
the vo atl ge giv ne  ot  the PWM co vn er ret  ( su ing keypa )d . Th  e
spee  d  o  f   CD  moto  r   si  d eri c ylt  roporp it on la   ot  arm ta ure 
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vo atl ge and i vn er yles  roporp it on la  ot  fl xu . By m ia n iat ning th  e
flux co sn at n ,t  the speed can be var dei  by varying the arm ta ur  e
vo atl g   .e B etta r sei  st ro  e  energy b ie ng dorp uced by giv  ne
gener ita n  g sour ec  and wh ne  th si  sour ec  si  nu av alia b el  th  si
energy can be su  de by loads. The in lc su ion of st ro age ni  an  y
energy gener ita ng sys met  w lli  increase the av alia b ili ty of th  e
energy. Son ra  se sn ro s send u rtl ason  ci wav se  toward bo jec  st
and rec ie ve the ref tcel ed wav se  (echo) back f or m them. Th  ye
thereby d ete ct the rp ese n ec  of the bo jec st  and d ete rmine th  e
dis at n ec  ot  them. 

 
An son ra  se sn or can d ete rmin t e he dis at n ec  ot   na

bo ject by mea us ring the di ff eren ec  ni  it me b te ween the so nu  d
wave b ie ng art sn m detti  and the echo b ie ng rec ie v de  and  osla
c pa ture the m ta er lai  porp er a yt nd s rt u tc ure of the bo ject b  y
mea us ring the s ert gn ht  of the ref itcel on. 

 
A) IW REL   SSE  TEC ONH L   YGO  :Blu te oo   ht  I( EEE  

208 . 51 .1) 
 

Blu te oo ht  m do u el  si  su de  for sending inf ro m ita on ot  anoth  re
veh .elci  
Specif itaci on of Blu te oo ht  

1. Oper ita ng vo atl g :e  5vdc 
2. uC rr en :t  52 mA 
3. Low-cost and low- op wer 
4. P or vid se  c a o mm nu itaci on p tal f ro m b te ween  a wide 

ra gn e of “smar ”t  dev seci  
5. Not il m deti  ot  “ il ne of si hg ”t  co mm nu itaci on . 

 
 
B) PIC 61 F 78 7 : 
 

The si ng sla  f or  m se sn or are giv ne  ot  the ciM or con rt o ell r  .
ciM or con rt o rell  orp ce ss se  lla  th ese  si ng sla  and giv se  d ata   ot

LCD disp al y. 
 

SPECI CIF ATI NO  FO  PIC 61 F 78 7 
 

uC rr en :t  52 mA si kn /sour ec  p re  I  O/

Oper ita ng vo atl g :e 2.0V ot  5 

Oper ita ng spe de : CD  – 20 zHM  lc o kc  input 
 

CD  – 02 0 ns i sn rt u itc on cy elc  
 

pU  ot  8K x 14 w dro s of alF sh P or gr ma  Mem ro y  ,

pU  ot  63 8 x  8 by set  of ataD  Mem ro y (RAM), 

pU  ot  52 6 x  8 by set  of EE PR MO  ataD  Mem ro y 
 

Pinout comp ita b el  ot  oth  re 28-p ni  or 04 /44-pinPIC 61 C XXX  
and PIC 61 XXXF  m ci or con rt o ell rs 

 
fleS  P or gramming 

 
 
C) S RANO  S NE S RO  

 
Son ra  se sn ro s sen  d u rtl ason ci  wav se  toward bo jec  st

and rec ie ve the ref el c det  wav se  (echo) back f or m them. Th  ye
thereby d ete ct the rp ese n ec  of the bo jec st  and d ete rmine th  e
dis at n ec  ot  them. 
An son ra  se sn or can d ete rmin t e he dis at n ec  ot  na  bo ject b  y
mea us rin t g he di ff eren ec  ni  it me b te ween the so nu d wav  e
b ie n  g  art sn m detti  an  d  th  e  ech  o  b ie n   g rec ie v a  de n  d   osla
c pa ture the m eta r lai  porp er a yt nd s rt u tc ure of the bo ject b  y
mea us ring the s ert gn ht  of the ref itcel on. 
Son ra  se sn ro s art sn m  ti u rtl ason  ci wav se  in ot  the ria  and 
d ete ct ref tcel ed wav se  f or na m  bo jec .t  There are man  y
a pp itacil on  s for son ra  se sn ro s, us hc  sa  ni  in rt su io ala n r  m
sys et ms, autom  cita ood r po eners and bac uk p se sn ro s fo  r
autom bo eli s. 

Sonar s ne so sr  ( osla  nk own sa  transceivers wh ne  th  ye
ob     ht  sen     d  an  d     rec ie v      ,e bu     t  m ro     e  gener  ylla

ca dell  transduce sr ) w ro k on a rp incip el  sim rali  ot  rad ra  o  r
sonar, wh hci  ev la u eta  tta ribu set  of a at rg te  by in et rpr ite ng th  e
echo  se f or m rad oi  or so nu d wav se  r se pec it v le y.A itc ve son  ra
se sn ro s gener eta  high frequen  yc so nu d wav se  and ev la u  eta
the echo wh hci  si  rec ie v de  back by the se sn ro , mea us ring th  e
it me in et rv la  b te wee  n sendin t g he si ng la  and rec ie ving th  e

echo ot  d ete rmin t e he dis at n ec  ot  na  bo jec .t  P sa sive son  ra
se sn ro s are b yllacisa  m ci por hon se  th ta  d ete ct ul rt ason ci  nois  e
th ta  si  rp ese nt nu d re  c re niat  cond oiti sn . 
 

 
iF g:son ra  se sn or 

Th  e ra gn e of the at rg si te  d ete rmin de  by the " it me al gg i gn  "
b te ween art sn m detti  pulse and the rec ie v de  "echo". eG ner  ylla
m ci or wave and u rtl ason  ci frequen seic  are su de  ni  RADAR  S
Our CH -SR0  4 son ra  se sn or w ro ks simi ral  ot  th  e  RADA  R
mechanism but ni  a simp il f dei  ma nn er. Th si  se sn or co sn is  st
of four PI .SN  
 
PIN DE RCS IP IT ON OF RANOS  SE SN OR HC- RS 04 
1 cV. c ----------------- -co nn ect ot  5V dc 
2.Tri gg er ------------- -pulse input th ta  irt gg ers the se sn or 
3 cE. ho --------------- -ind taci es the recep it on of echo f or m th  e
at rg te  

4 G. nd ---------------- -g or nu d 
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D) LCD DISP AL Y  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

iF g dcl:  disp yal  

4[ ] .H  aH r et sn a niet nd .K  P. Laber aet xu , “A Tut ro  lai
Surv   ye o  n  eV h ci u   ral A  d  Ho  c  teN w ro sk ”,  IEE  E
Co mm nu . Mag ,.  vo .l  64 , no. 6, pp . 61 4– 171 , J nu . 

.8002  
5[ ]Ad ti hy  a B. “veh ot elci  veh elci  w  sseleri

co mm nu itaci o  n orp toco ”l  in et rn ita on la  journ la  o  f
s eic n ec  and r aese r hc  I( JSR) , 8002 . 

6[ ] tciV or Gradin cse u  , Cris ait nG ro g ro in  ,
R la uca aiD oc n cse u laV      , en it nCris  aet
“Po etil nh ”aci  Univers  yti Buchar    tse  Compu  ret

eicS n ec  eD partmen  .t A“ dap it ve Traff ci  Li hg  st
sU ni g Car-to-C ra  co mm nu itaci on” 7002. . 

7[ ]    nitiN     .H  iaV dy    a  Univers     yti o    f  I ill no    si   ta
U br ana- hC amp ia g  n .“ A eV h lci e-to- eV h  elci
Co mm nu taci io  n P or tocolfor C poo er ita ve Co ll isio  n
Warni gn ” 5002. . 

8[ ]  .X  aY gn  ,  "  A  eV h lci e-to- eV h  elci  Co mm nu itaci on 
P or tocol for C poo er ita ve Co ill sion Warni gn ", P or .c  

LCD's are very simp el  ot  in et rface w hti  the con rt o rell  sa  w lle  
sa  are cost effec it ve T. h  e LCD requ ri se  3 control il n se  (R  ,S

R & W/  )NE  & 8 o( r 4) d ata  il n .se  The un mb  re on d ata  il n  se
depends on the m do e of po er ita on. I  f po er deta  ni  8-b ti  m do  e
th ne  8 d ata  il n se  + 3 con rt o il l n .i se e. to  lat 11 il n a se r  e
requ eri d. And  fi po er deta  ni  4-b ti  m do e th ne  4 d il ata n se  +  3
con rt ol il n se  .i e. 7 il n se  are requ eri d. Ho  w do we decid  e
wh  hci m do e ot  su ?e  It’s simp el  fi  you have us ff eici n  t d  ata
il n se  you can go for 8 b  ti m do e & t fi here si  a it me co sn  niart
.i e. disp  yal hs ou dl  be f retsa  th ne  we have ot  su e 8-b ti  m do  e

beca su e b yllacisa  4-b ti  m do te w eci  sa  m ro e it me sa  compar  de
ot  8-b ti  m do e 

 
 

I .V  C CNO L NOISU  
 

Th si  orp ject si  Overv  wei of di ff erent veh ci u  ral
co mm nu itaci o  n w hti  regard ot  In illet gent Tra sn rop itat o  n
Sys et m osla ,  the eV h ot elci  eV h elci  (V2 )V  co mm nu itaci o  n
su ing SD RC S at ndard si  d se cribed. Th si  osla  disc ssu de  som  e

of the a pp itacil o c n h ella gn se  and oporp s se  a n we  orp toco  l
wh hci  orp vid se  co gn tse io c n on rt ol op .secil  Th si  orp toco  l
defin se  co gn tse io c n on rt ol op seicil  for emergen yc  warnin  g
m se sag se  so th ta  l a ow emergen yc  warning m se sage de il ver  y
d yale  can be ach ei v a de nd a al rge un mb re  of co-exis it n  g
abn ro m la  veh selci  can be us ropp et d. It osla  in rt do uce  a s
m te hod ot  ile min eta  red nu dant emergen yc  warning m se sag  ,se
explo iti ng the n ta ur la  ch nia  effect of emergen yc  events. 
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