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Abstract 

Object identification and recognition by machine learning approach is capable of processing images extremely rapidly and we can 

achieve high detection rates compared to manual training. In this paper we introduce a new image representation called the 

"integral image" which allows the features used by our detector to be computed very quickly. Then using SURF algorithm we 

extract critical visual features from a larger set for object identification. The third contribution is a method for combining 

increasingly more complex classifiers in a "cascade" which allows background regions of the image to be quickly discarded while 

spending more time on computation on promising object-like regions. The cascade can be observed as an object distinct focus-of-

attention mechanism which dissimilar other precedent approaches provides statistical guarantees that discarded regions are 

unlikely to contain the object of interest. Multiple Object Identification and Recognition System aims at recognizing the object 

even if the object is perceived at an angle different from the angle from which the same object is perceived initially. The proposed 

system identifies and recognizes the objects placed in front of it, perceived through a high definition camera, which mimics the 

very functionality of a human eye, and track their positions visually on the human interaction with the machine for training it to 

recognize the objects compared to existing system. 
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I  INTRODUCTION 

 

Machine learning is getting computers to program themselves. The process in machine learning is automated when programming 

is automatic. Writing  Software  is  very  difficult  with  out  a  good  developers. It minimizes the work of people and increases 

data work. Machine  learning  makes  program  accessible  and  data  are  executed  to  create  a  program and  they  are  used  in  

traditional  programming. Machine learning is like gardening. Seeds  are  algorithm, nutrients  are  data , the  gardener  is   we  

and   plant  is  the  program .Computers has  the  ability  to  learn  without  being  explicitly programmed .It is  developed  by the  

recognition of patterns and  from the computational theory( artificial  intelligence), machine  learning  discovers  the  study   and  
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structure  of  algorithm that  learn  from  and  make  estimate  on date  and  is  employed  in   a domain  of  calculating  tasks 

.Example  applications  include  email  filtering  ,detection  of  network  stalkers  or  malicious  insiders  working  towards  a  data  

breach, learning  to  rank  and  computer vision. The existing model has the following limitation  

 The Existing model uses roughly 700 images per object for positive detection with higher accuracy, thereby making 

a huge object sample space. 

 The trained object is neither 2-Dimensional nor 3-Dimensional angle tolerated. 

 Human intervention is required for the training process, thus making object identification and recognition a very 

expensive task both in time and resource. 

 No sustainable method of input for the computers in terms of image frame or video has been developed yet; but the 

scope and need for it increases day by day, existing recognition system cannot fulfill the task. 

 Template matching is predominantly old and weak compared to feature selection and extraction. 

 Overlapped objects are not properly recognized with the use of existing system, which is a serious issue in real time 

object detection. 

The limitations are overcome by using SURF algorithm. SURF is fastest and it is used for object recognition. 

 

II BACK GROUND & RELATED WORK 

 

Dah-Jye-Lee et al introduces Evolution – Constructed (ECO) features are object detection approach using feature constructed 

method. Here features are built automatically to showcase series  of  transform  of  high discriminative by using predefined 

genetic algorithm but  other  approaches of  object  recognition requires human  intervention  to build the features . ECO  features 

has  ability  to  produce  specialized  features  from  dissimilar objects  and it has no restriction  to  any  sort of image  sources. 

ECO  features  serves  better  with  hand – crafted  state – of – the art  object  recognition  algorithm. An ECO feature also 

contains visualization of features and enhancements made to algorithm.   

 

João Carreira et al proposed a recognition on a pipeline that incorporates numerous figure-ground hypotheses with huge object 

spatial support based on object-class segmentation which is obtained by bottom-up computing techniques that do not maneuver 

knowledge of particular categories, and subsequent prioritization based on linear estimation of the spatial overlap between the 

putative class  and image segment hypotheses. It uses a feed-forward fashion from which a good object segments are obtained. 

Other than focusing on a one-vs.-all winning margin that may not sustain the ordering of segment qualities inside the non-

maximum (non-winning) set, this research methodology constructs a globally persistent ranking with immediate ties to segment 

quality, thus to the level of whole object or part hypotheses are subjected to spatially overlap under the ground truth. 

Dah-Jye-Lee et al says that current method depends on human experts. In this  paper it  automatically find features that can be 

used to classify fish into a taxonomy based on the method Evolution-COnstructed (ECO) features . By using ECO features can 

easily changed to new environments and fauna. 99.4% of cassification rate is achieved in  ECO features.  

Hiroshi motoda  et al proposed Feature  selection is a process that  feature  space   is  optimally  reduced  to  a  certain  criterion 

and the subset are chosen from the original features.  Feature  extraction  is a  process  that  the  new  features  are  created  and  
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are  used  either  in  isolation  or  in   combination. All  try  to  improve  the  accuracy,  visualization  and comprehensibility  of  

learned  knowledge. Basic  approaches  for  this  three  are reviewed  giving  pointer  to reference  for  further  studies 

III EXISTING MODEL 

 

The Existing model uses either classifiers or templates to match the sample object with the object in the scene, the current system 

achieves an acceptable degree of accuracy in detection or identification of the object. Template matching or the use of classifiers 

is the simplest way to achieve object detection or recognitions in the machines. The source image is converted into matrix for 

further transformations and application of filters. Use of appropriate filters and matching the matrix coordinates with the template 

yields the position of object in the source image, provided a sample object image already. 

The above system can be scaled for identifying multiple objects, but the use of classifiers or templates is computationally 

expensive if done for each frame of the source video or multiple images for multiple objects. The disadvantages of the system are 

as follows 

 It requires human intervention to train the system to detect and identify the objects 

 Higher degree of accuracy is not obtained with the current system 

 Intolerant to angle variance 

 

 Large sets of XML data generated by the training images 

 The entire object should be visible in the scene for it to be detected 

                   

IV SYSTEM MODEL 

LIST OF MODULES 

 Feature Extraction from the object image  

 Creating a descriptor for the object image  

 .Feature detection from the scene image for single object  

 Feature detection from the scene image for multiple objects  

 

 

 

 

 

 

 

 

 

Fig 1- system architecture 

 

The above Fig  1 shows the system architecture how the raw input frame is transformed into a useful data without the user having 

to analyze the footage for hours. 

 

Feature Extraction from the object image  
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A pre defined object is used as training image for the descriptor. From the image, the key points are extracted. These keys points 

are used to generate a descriptor which is later used with the matcher to match key points with the scene image. 

 

 

Creating a descriptor for the object image  

The descriptor for the training object is obtained using the extracted key points. A KN matcher which is a K-neighbourhood 

matcher is used for key points matching. Number of neighbours is fixed as 2. 

Feature detection from the scene image for single object  

The camera view is opened using the OpenCv functions and each frame is fetched and converted into matrix from which the key 

points are extracted and are stored in a vector. Using the key points of the scene image, the descriptor for the scene image is 

obtained. Both object image and the scene image descriptors are given to KN matcher which uses a KD tree to obtain the best 

match for each key point of the object image in the scene image. This is repeated for every frame fetched from the camera. The 

object is detected when the number of inliers in the scene image is more than or equal to 10. This process is done only for a single 

image. 

Feature detection from the scene image for multiple objects  

Multiple objects are trained by providing the images of different object images from which the key points are extracted and are 

stored in vectors. The process for the multiple object detection is as same as that of a single object detection except that many 

descriptors are used. 

 

V EXPERIMENTAL RESULTS 

 

 

Fig 2– Detection of  objects 

 

 

Fig 3– Detection of multiple objects 
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Fig 4 – Detection of objects when they are overlapped. 

 

The above Fig 2,3,4 shows the result obtained for a trained object under the openCV functions 

 

 

Fig 5 – Precision graph for various objects 

 

The above Fig 5 shows the precision graph for 5 different trained objects  

 

 

 

Fig 6 – Average Precision graph for various categories of objects 

Fig 6 shows the Average precision graph of a single object, multiple objects and overlapping objects 
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VI CONCLUSION 

 

We have introduced a simpler yet powerful object detection method using SURF feature detection algorithm. The simplicity lies 

in the process of adding any object with ease and no prior knowledge of the object is a prerequisite for the machine to identify or 

recognize the object. The scope and application of this paper does not simply end with the detection or recognition of the object, 

but the undeniable fact that machines can finally look into the real world closer to how human beings view it. This work serves as 

a generic application which can be further transformed into object specific detection application, for instance traffic cameras 

connected to a central server may use a modified version of the detection application with back-end processing to detect, 

recognize and track the registered vehicles, which makes the search for the required vehicle much more easier than the traditional 

lookout. 
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