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Abstract—This paper deals with real time video processing to track the object in the video. The video is captured by high resolution camera 

records at 30 frap. The captured video is given to the algorithm embedded in the raspberry pi board to do the operations like preprocessing, 

edge detection, etc., to identify the object in the video. The processed output is then transmitted to the remote device without delay by using 

the pi processor. 
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1. INTRODUCTION 

Face detection is a technique used to detect human faces in digital photos. It is the detection of a human image from a 

digital frame or video frame. It is used in video surveillance, human computer interface and image database 

management. It is used in biometric detection as part of facial recognition system. Digital cameras use face detection 

for autofocus [1]. It can also be used to select regions of interest in slideshows. A web camera can be integrated into a 

television and detect the race, gender and age. In the field of surveillance, face detection helps in separating human or 

prescribed faces from a group. In the current era, a face from a frame or image is captured and transferred to a 

required network after completing the required processing. In general, MATLAB is used to process the image or 

video after storing it in desktop setup. This video can be transferred in real time to a remote place or village. But 

transportation of the processing system is very difficult due to its size and complexity in setup. In the proposed 

system, Image processing and detection is carried out in raspberry pi and this supports remote access and relay of the 

image or video in real time. Usage of raspberry pi makes it easier for portability, a single setup can be used in various 

places. 

2.PRPOSED WORK 

         The block diagram shown in figure 1 explains how the real time video is captured and stored using Raspberry 

Pi. Video is a combination of audio and images in motion. The moving images are captured by the security cameras 

installed at different places. These images are stored in a portable processor Raspberry Pi. Raspberry Pi acquires this 

image and this image is processed using Haar wavelet algorithm. The required trend and fluctuations are calculated 

and the processed image is is obtained. The Raspberry Pi is used because it provides similar performance as that of the 

normal computer with low power consumption.  

This processed image is then transmitted to cloud and the transmission protocol used is the Point-to-Point Protocol. 

Point-to-Point Protocol is type of protocol that provides straight connectivity between the nodes in connection. This 

protocol is established using 3G Dongle, which is a simple device that has an USB port and is connected to the 
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Raspberry Pi to provide the wireless WiMax link to the Raspberry Pi. Then this processed image is transmitted to the 

DropBox. DropBox is a huge workspace where our files are stored in a centralized environment. In this way the 

captured image is processed and stored in the workspace. 

 

Figure I. Block Diagram of proposed system 

 

2.1 Raspberry PI 

The Pi processor is a single board computer developed to enhance the learning of basic computer science. It is 

being used in many industrial applications like robotics and engineering. It does not include peripherals, but can be 

interfaced with touch pads or any other external devices. The hardware for Raspberry Pi has evolved through several 

versions. In each version there was a significant improvement in their memory and peripheral-device support. In this 

project we use Model B which has a memory of 1Gb and supports MicroSDHC. This type uses a power supply of 5V 

via Micro USB or GPIO Header. It is the 2nd generation model processor. The Linux based Operating System named 

Raspbian, a Debian is recommended for this processor. Figure II represents the Model B of the processor. 

 

 

Figure II. Raspberry Pi Model B 

3. HARDWARE IMPLEMENTATION 

3.1 HAAR WAVELET ALGORITHM                                                        

The Haar wavelet is the simplest wavelet algorithm which is discrete in nature. It was proposed by the scientist 

Haar; whose idea was to represent the continuous functions in terms of discontinuities until we get to a closer 
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approximation of the continuous function. Continuity is one which should be present in transmission of every bit 

stream and bit changes in transmission. Haar wavelet introduces only simple mathematics in encoding and decoding 

the images. Also reconstruction of the images is perfect and implementation is easy. The ability of the algorithm to 

produce the compressed image approximately equal to the original image is measured by compression ratio. Higher 

the compression ratio, the more efficient is the algorithm used.  

 

 

Figure III Input and output image 

 

The advantage of this algorithm is that it can be used to monitor the minute variations in the signal which can be used 

to find the faults in the machines. Transforms like STFT, FFT, DFT, etc. are available for removing noise. But each 

have its own advantages and disadvantages. Drawback of DFT is that its performance is bad when the end points are 

far apart. Suppose the full Fourier transform was applied in this case, many higher Fourier components would be 

introduced to compensate for this. Drawback of DCT is that there is no way to use the DCT for lossless compression, 

since outputs of the transform are not integers[2]. Haar features are composed of either two or three rectangles. Face 

candidates are scanned and searched for Haar features of the current stage represented by Figure III [3]. The weight 

and size of each feature and the features themselves are generated using a machine learning algorithm. The weights 

are constants generated by the learning algorithm. Each Haar feature has a value that is calculated by taking the area 

of each rectangle, multiplying each by their respective weights, and then summing the results. For this, Haar features 

shown in figure IV are used. The area of each rectangle is easily found using the integral image. The coordinate of the 

any corner of a rectangle can be used to get the sum of all the pixels above and to the left of that location using the 

integral image[4]. By using each corner of a rectangle, the area can be computed quickly. Since L1 is subtracted off 

twice it must be added back on to get the correct area of the rectangle. The area of the rectangle R, denoted as the 

rectangle integral, can be computed as follows using the locations of the integral image: L4-L3-L2+L1. Then the 

algorithm extracts the features from the face to perform the edge detection. For this, Haar features shown in figure IV 

are used. They are just like our convolutional kernel. Each feature is a single value obtained by subtracting sum of 

pixels under the white rectangle from sum of pixels under the black rectangle. 
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Figure IV Image representing various Haar features 

 

Here the noisy pixels are identifying the value of the pixel in the corresponding horizontal row or vertical column or 

in diagonal elements. With the help of trend and fluctuation coefficients, the horizontal and vertical edges are found 

out and represented as matrix form. Each time the decomposition occurs, the signals are down sampled in order to 

decrease the data size or compress the picture[5]. At the end the inverse of the discrete wavelet Transform is applied 

and the signals are up sampled, so that resolution is increased and hence aliasing effects are reduced. 

3.2   FACE DETECTION 

All Face detection is a computer technology being used in a variety of applications that identifies human faces 

in digital images. Face detection also refers to the psychological process by which humans locate and attend to faces 

in a visual scene. HAAR Cascade Haar-like features are digital image features used in object recognition. They owe 

their name to their intuitive similarity with Haar wavelets and were used in the first real-time face detector. 

Here we will work with face detection. Initially, the the algorithm needs a lot of positive images (images of faces) and 

negative images (images without faces) to train the classifier. Then we need to extract features from it. For this, haar 

features shown in below image are used. They are just like our convolutional kernel. Each feature is a single value 

obtained by subtracting sum of pixels under white rectangle from sum of pixels under black rectangle. Now all 

possible sizes and locations of each kernel is used to calculate plenty of features. For each feature calculation, we need 

to find sum of pixels under white and black rectangles. To solve this, they introduced the integral images. It simplifies 

calculation of sum of pixels, how large may be the number of pixels, to an operation involving just four pixels. 

 

3.3 FACE RECOGNIZATION 

 

The histogram of oriented gradients (HOG) is a feature descriptor usedin computer and image processing for the 

purpose of recognition The technique counts occurrences of gradient orientation in localized portions of an image. 

This method is similar to that of edge orientation histograms, scale-invariant feature transform descriptors, and shape 

contexts, but differs in that it is computed on a dense grid of uniformly spaced cells and uses overlapping local 

contrast normalization for improved accuracy. The essential thought behind the histogram of oriented gradients 

descriptor is that local object appearance and shape within an image can be described by the distribution of intensity 

gradients or edge directions. The image is divided into small connected regions called cells, and for the pixels within 

each cell, a histogram of gradient directions is compiled. The descriptor is the concatenation of these histograms. For 

improved accuracy, the local histograms can be contrast-normalized by calculating a measure of the intensity across a 

larger region of the image, called a block, and then using this value to normalize all cells within the block. This 
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normalization results in better invariance to changes in illumination and shadowing. The final step in object 

recognition using histogram of oriented gradient descriptors is to feed the descriptors into some recognition system 

based on supervised 

 

Figure IV. faces recognition  for each individual. 

4.CONCLUSION 
 

     Thus this paper has discussed about Implementation of RealTime Video Processing and object recognizition .The 

real time video was captured and processed inside raspberry pi using haar wavelet algorithm. This captured image was 

transmitted using 3G dongle and saved in drop box. Thus this prototype model was successfully developed and tested. 

The system can be used in several places like banks, hospitals, labs and other sophisticated automated systems, which 

dramatically reduce the hazard of unauthorized entry. Evidence can be given to the security department if any robbery 

issue occurs. The design of the face recognition system using Raspberry pi can make the smaller, lighter and with 

lower power consumption, so it is more convenient than the PC-based face recognition system. Because of the open 

source code, it is freer to do software development on Linux.. The system was programmed using Python 

programming language. Both Real time face detection and face detection from specific images, i.e. object recognition, 

was carried out. The efficiency of the system was analyzed in terms of face detection rate. The analysis revealed that 

the present system shows excellent performance efficiency and can be used for face detection even from poor quality 

images 
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