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Abstract: Real Time Face Detection using Raspberry Pi 

is required to detect the expression of a user and to return 

with the associated expression result. The proposed 

system comes with a cheap setup of a computer, 

Raspberry Pi board and a camera interfaced with it. 

Designing a personalized detection system involves large 

sets of labelled data. The proposed system provides a 

solution to this by designing a framework for 

personalizing classification models and eliminating the 

need for labelled data. The system uses a regression 

framework that utilizes source data to learn the relation 

between user specific data and parameters of 

corresponding classifiers. The paper finally evaluates the 

proposed system by testing against different databases 

and basic classifiers also with user independent 

approaches. 
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1. Introduction 

 

The real-time face detection system using Raspberry Pi 

emerges as a novel solution to the problem of collecting g 

and maintaining huge data sets when designing a 

personalized system. The system adopts a framework that 

works regressively, eliminating the need for labelled data 

at all. In today’s day and time, speed and accuracy are of 

utmost importance. With emerging technology, scientists 

are looking towards different approaches to human 

computer interaction and this system aims to fulfil this 

search. The system adopts a regression framework that 

utilizes the source data to learn about the relation 

between user specific data and parameters of 

corresponding classifiers. The advantage to this system is 

that it is cost effective, efficient and can be incorporated 

with several other technologies. 

 Automated face detection system provides 

personalization in the face of generalization. The 

framework eliminates the need for a large database of 

labelled data thereby reducing the load on the processing 

and works more efficiently.In the system, the raspberry pi 

board is interfaced with the computer and a USB camera 

to capture input. The board is also provided with a source 

of power. The camera captures the image of the user and 

returns the expression being shown by the user. The 

system can detect up to six different emotions. The 

captured image is digitized (converted into a matrix of 

bits). The matrix is subjected to image processing to 

identify the person specific sample distributions.in the 

process of image processing, the image is subjected to 

several processes that extract the required features. 

  

 
 

Figure 1.1. Architecture Diagram 

 

In existing method, the system is implemented 

using several labelled data sets that lead to tedious and 

time consuming systems. In this paper, Section 1 gives 

the compendium of our proposed system. In Section 2, 

the distinct ideologies proposed by various authors are 

discussed. Section 3 provides the implementation details 

of the proposed system. And finally, the last section 

concludes the paper. 
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2. Experimental study 

 

A. Literature Survey: 

Over years many innovators developed various sensor 

based technologies to enhance the utility of face detection 

systems.As claimed byAleixMartinez [1] the task of 

identifying the emotions from human face is a tough task. 

The author states that there were two models that were 

combined to create a model known as C continuous 

spaces. This new system aids in identifying emotions that 

lie in the continuum such as happily angry and angrily 

surprised. Author Michel F. Valstar [2] discusses the 

problems that arise when detecting a facial expression 

and analyzing it. The paper mainly describes an 

evaluating protocol that can be used to measure the 

efficiency of a face detection algorithm. Author 

NicuSebe [3] describes an approach similar to that 

described in the paper but for still images and detection 

of pain expression only. The system in the paper also 

deals with a regression framework but is limited to a 

single expression and still image detection only. Author 

Sebastian Kaltwang [4] describes a more detailed 

approach towards identifying intensity of pain expression 

by learning individual regression functions with different 

face shapes and combining them later to achieve results. 

Author Jixu Chen [5] shows a new method of learning 

known as the transfer of knowledge. It helps recognizing 

a new user face with minimum information of the user 

and using information learnt prior. 
 In conclusion, this survey of existing and 

proposed ideologies implies that majority of these 

proposed systems are associated with still images rather 

than dynamic input. These systems employ ideas to 

detect a face in a general algorithm or identify a single 

expression only. 

3. Design of RFID Based IOT System 

Implementation Details 

1. Image Acquisition:  

By using Raspberry pi camera, the video 

preview mode is enabling and every 10 seconds 

it will capture a frame. 

2. Preprocessing:  

From the input image if the image is 

other type of data here we will convert to RGB 

format of image. Resize of image for face 

detection also done. 

3. Face detection: 

First, you must detect the face. Use the 

vision Cascade Object Detector System object to 

detect the location of a face and a trained 

classification model for detection. 

4. Feature extraction:  

The next step is to extract features and 

we use sift descriptor features.  

5. Classification: 

The final step is classification in which we use multi 

class SVM classifier to train and test the images. The 

final output will be the classification result which says 

what type of action it is. 

 

 

 
 

Figure 1.2.  Flow Diagram 

 

The MATLAB software is interfaced with Raspberry pi 

II model and Raspberry Pi camera is interfaced with the 

raspberry pi. The facial expression detection concept is 

done using MATLAB. Gabor features are extracted and 

used to classify emotions. The system is trained using a 

database in the beginning moving on to real time 

expression detection. 

4. Conclusion 

 

This study described a method to detect faces in real time 

using Raspberry Pi by utilizing Transudative Parameter 

Transfer, a framework for building personalized 

classification models. The study has also demonstrated its 

effectiveness on three different phases. The proposed 

method is based on a regression framework which is 

trained to learn the relation between the unlabeled data 

distribution of a given person and the parameters of 

her/his personalized classifier. We experimentally 

showed that our system outperforms both user 

independent and previous domain adaptation approaches 

and achieves state of the art performance on public 

benchmarks. The main advantage of our method is that, 
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using a pre-trained regression function, its computational 

cost is much lower than other domain adaptation 

algorithms. This makes the system an appealing 

candidate for building personalized systems. By 

involving Raspberry Pi board the system can be extended 

towards many more hardware oriented applications. 
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