
Car Make And Model  Detect ion System

The deployment of  highly  inte l l igent  and ef f ic ient  machine v is ion systems accomplished to achieve new 
heights  in  mult iple  f ie lds  of  human act iv i t y. A successful  replacement of  manual  inter vent ion with their 
automated systems assured safety, secur i t y  and a ler tness  in  the transpor tat ion fie ld. Automatic  number 
plate  recognit ion (ANPR) has  become a  common aspect  of  the inte l l igent  t ranspor tat ion systems. In 
addit ion to the l icense plate  information, ident i fy ing the exact  make and model  of  the car  i s  sui table  to 
provide many addit ional  cues  in cer ta in appl icat ions . Authenticat ion systems may find i t  useful  with an 
extra  confirmation based on the model  of  the vehic le  a lso. Different  car  models  are  character ized by the 
uniqueness  in  the overa l l  car  shape, posi t ion and structure  of  head l ights  etc . Major i t y  of  the research 
works  re ly  on frontal/rear  v iew of  car  for  the recognit ion whi le  some others  are  a lso there  based on 
an arbitrar y  v iewpoint . A template  matching strateg y i s  usual l y  employed to f ind an exact  match for 
the quer y image from a database  of  known car  models . I t  i s  a l so poss ible  to  se lect  and extract  cer ta in 
discr iminat ive  features  f rom the region of  interest  (ROI) in the car  image. And with the help of  a 
sui table  s imilar i t y  measure  such as  euc l idean distance i t  i s  able  to  demarcate  between the var ious  c lasses/
models .  
The main object ive  of  the paper  i s  to  understand the s ignificance of  cer ta in detectors  and descr iptors  in 
the f ie ld of  car  make and model  recognit ion. The per formance evaluat ion of  SIF T, SURF, ORB feature 
descr iptors  for  implementing a  car  recognit ion system was a l ready avai lable  in l i terature.    
In this  paper, we have studied the ef fect iveness  of  var ious  combinat ions of  feature  detectors  and 
descr iptors  on car  model  detect ion. The combinat ion of  the 6 detectors  DoG, Hess ian, Harr is  Laplace, 
Hess ian Laplace, Mult isca le  Harr is , Mult isca le  Hess ian with the 3 descr iptors  SIF T, l iop and patch 
was tested on three car  databases . Scale  Invar iant  Feature  Transform (SIF T), a  popular  object  detect ion 
a lgor i thm al lows the user  to  match di f ferent  images  and spot  the s imilar i t ies  between them. The 
a lgor i thm based on keypoints  se lect ion and descr ipt ion offers  feature  independent  of  i l luminat ion, sca le, 
noise  and rotat ion var iat ions . Matching between images  has  been executed us ing Euc l idian distance 
between descr iptors . For  the given keypoints  in  the test  image, the smal lest  Euc l idian distance between 
corresponding descr iptor  and a l l  the descr iptors  of  the tra ining image indicates  the best  match.  
O ur exper iments  were carr ied out  in MATLAB using the VLFeat  ToolBox. I t  was  found to achieve a 
maximum accuracy of  91.67% with DoG-SIF T approach in database  1 compr is ing cropped ROI of  toy 
car  images . For  the database  2 consist ing of  cropped ROI of  rea l  car  images , the Mult isca le  Hess ian-
SIF T y ie lded the maximum accuracy of  96.88%. The database  3 compr ised of  high resolut ion rea l  car 
images  with background. The test ing was conducted on the cropped and res ized ROI's  of  these  images . 
A maximum accuracy of  93.78% was obtained when the Mult isca le  Harr is-SIF T feature  descr iptor  was 
employed.  
As a  whole  these  feature  detectors  and descr iptors  succeeded in recognizing the car  models  with an 
overa l l  accuracy above 90%.   
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