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Abstract--Face recognition is a computer vision based 

application which is used for identifying a person from 

an image or a video frame using raspberry-pi. The 

facial features of the  person  from  the  image  source  

will  be  compared  with  the  facial  database present. 

Face features is extracted using local binary patterns. 

Given a face in a dataset, the first step of the algorithm 
is to divide the face into 7 x 7 equally sized cells. 

Performing face recognition is done using the distance 

and a nearest neighbourclassifier: A face is presented 

to the system. LBPs  are extracted, weighted, and  

concatenated  in  the  same  manner  as the training 

data k-NN (with k=1) is perform  with  the  distance  to  

find the closest face in the training data. The  name  of  
the  person  associated  with  the  face  with  the  

smallest distance is chosen as the final classification.            

As you can see, the LBPs for face recognition 

algorithm is quite simple. In fact, it  simply  builds  on  

concepts  we  have  already  covered  inside  this  

course. Extracting Local Binary Patterns isn‘t a    
challenging task   and extending the extraction 
method to compute histograms for 7 x 7 = 49 cells is 

straightforward enough. Furthermore, we already 

know from building image search engines that the 

distance is easy to use when comparing feature 

vectors. The only novel idea that we haven‘t seen yet 

is the concept of weighting feature vectors according 

to their importance. But again, this is also quite 
simple since all we have to do is multiply each cell by 

a given scalar.   
 

1.Keywords— Raspberry-pi, Local Binary Pattern, 
histogram, IOT.  

 
I. INTRODUCTION  

Face detection takes at least characteristic of biometrics, 
surveillance and forensics. After detecting a short in the 
image using the "brief description" then to search for the 
face in the image needs 2D feature extraction methods. 
Face detection process uses the feature extraction that is 
the development of methods that previously existed, 
namely Eigen faces and Fisher faces first.  
A facial recognition system is a computer application that 
automatically identifying or verifying a person  

 

 

from a digital image or a video frame from a video source. 
One way to do this is by comparing selected facial features  

 

from the images and databases. This system can be used in 
security systems and can be aligned as well as collaborate 
with biometrics systems, fingerprint recognition system or 
Face detection in other respects developed a system that 
leads to automatic presence system, but only to the extent the 
face detection of students in the class based on the face 
position that is the position of straight forward, rotation 
parallel 150 to the right, the rotation is parallel 150 to the 
left, lift the chin 150 up and down head 150 and based on the 
distance of the object's face, which is 100 cm, 150 cm and 
200 cm, and calculate the number of students in the class. 
The testing showed seven facial images with the position and 
distance can be detected, from a total of 8 images of faces in 
the classroom, because impeded by other students. The use 
of facial recognition system can be applied in various fields, 
as well as to the process of employee absences. The project 
in the form of an identification system that is based on a 
natural human characteristic, namely the face, which is used 
for attendance purposes. The system consists of software 
with a webcam as an input to generate the input image. The 
method used to identify faces one of which is a method using 
template matching and conversion of RGB image to the gray 
level (grayscale) used for image processing and database as a 
container for a captured face image.  

II. DESIGN PROCEDURE  

In this step, the algorithm is already trained. Each 
histogram created is used to represent each image from the 
training dataset. So, given an input image, we perform the 
steps again for this new image and creates a histogram which 
represents the image. So to find theimage that matches the 
input image we just need to compare two histograms and 
return the image with the closest histogram. So  the  
algorithm  output  is  the  ID  from  the  image  with  the  
closest histogram. The algorithm should also return the 
calculated distance, which can be used as a ‗confidence 
‘measurement. Lower confidences are better because it 
means the distance between the two histograms is closer. We 
can then use a threshold and the confidence ‘to automatically 
estimate if the algorithm has correctly recognized the image. 
We can assume that the algorithm has successfully 
recognized if the confidence is lower than the threshold 
defined.  
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Alarm and SMS will be  sent through AWS  

 

A. Working methodology  

Image The image is a representation (picture), likeness 
or imitation of an object. Output image as a system of 
optical data recording can be in the form of photos, the 
analog form of video signals such as images on a television 
monitor, or digital nature that can be directly stored on a 
storage medium [10]. Digital image is as a function of the 
two-dimensional light intensity f (x, y) where x and y 
represent the spatial coordinates, and the value of f at a 
point (x, y) is proportional to the brightness (gray level) of 
the image at that point.   

Digital Image In general, digital image processing 
refers to the processing of twodimensional images using a 
computer. In a broader context, digital image processing 
refers to the processing of data every two dimensions. 
Digital image is an array that contains the values of real or 
complex which is represented by a specific bit stream. An 
image can be defined as a function f (x, y) sized M rows 
and N columns, with x and y coordinates of spatial and 
intensity of f\at the point of coordinates (x, y) is called 
intensity or gray level of the image at that point.  

Image Processing Image is information that is generally 
stored in the form of mapping bits, or commonly known as a 
bitmap. Each of the bits forming a single point of 
information, known as pixels. Or in other words, a pixel is a 
single point image that consists of one or more bits of 
information. The units of pixels is usually ignited by the 
position x, y position and the value of a pixel (color or gray). 
In one area of the image, entirely made up of pixels. 
Therefore, the file that stores the image usually very large in 
size. Image is usually saved with the name of the BMP. To 
reduce the size of the file, usually a compressed image file 
using certain techniques, for example the famous JPEG or 
GIF.   

 

Closed Circuit Television (CCTV) Closed Circuit 
Television (CCTV) camera that displays an image and video 
capture using signals that are closed, unlike the usual 
television that is broadcast signal. CCTV cameras has 
function as a picture taker, there are some types of camera 
that differentiate in terms of quality, the use and function. 
Two of the most important thing are, camera CCTV analog 
and Camera CCTV Network where analog cameras using a 
solid wires for each camera means, every camera will be 
connected to the DVR or system directly. Camera Network 
or commonly called IP Camera could use networks which 
means it will save in terms of installation because network is 
parallel and branching and it does not require a special cable 
to each camera in accessing. Live Video Acquisition Live 
Video Acquisition is one library function provided by Math 
works MATLAB, to be used in calling camera or webcam. 
The library can be used in applications that are built using 
mat lab.  

 

B. Face Detection  

Human   beings   perform   face   recognition   
automatically   every   day   and practically with no effort. 
It  is  a  complex  task  for  a  computer,  as  it  has  many 
variables that can impair the accuracy of the methods, for 
example: illumination variation,  low  resolution,  
occlusion,  amongst  other. In  computer  science,  face 
recognition  is  basically  the  task  of  recognizing  a  
person  based  on  its  facial image. It has become very 
popular in the last two decades, mainly because of the new 
methods developed and the high quality of the current 
videos/cameras.  

 It has the objective of finding the faces (location and size) 
in an image and probably extract them to be used by the 
face recognition algorithm.  

 

C. Face  Recognition   

The face recognition  with  the  facial  images  already 
extracted, cropped, resized  usually  converted  to  
grayscale,  the  face  recognition  algorithm  is responsible 
for finding characteristics which best describe the image. 
The face recognition systems can operate basically in two 
modes. verification or authentication of a facial  image 
basically compares the  input facial  image  with  the  facial  
image  related  to  the  user  which  is requiring the 
authentication. It is basically a 1x1 comparison. 
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Identification or facial recognition basically compares the 
input facial image with all facial images from a dataset 
with the aim to find the user that matches that face. It is 
basically a 1xN comparison.  

III. HARDWARE USED  

A. Raspberry pi 

The Raspberry Pi hardware has evolved through several 
versions that feature variations in memory capacity and 
peripheral-device support. This block diagram depicts 
Models A, B, A+, and B+. Model A, A+, and the Pi Zero 
lack the Ethernet and USB hub components. The Ethernet 
adapter is internally connected to an additional USB port. 
In Model A, A+, and the Pi Zero, the USB port is 
connected directly to the system on a chip (SoC). On the Pi 
1 Model B+ and later models the USB/Ethernet chip 
contains a five-point USB hub, of which four ports are 
available, while the Pi 1 Model B only provides two. On 
the Pi Zero, the USB port is also connected directly to the 
so, but it uses a micro USB.  

B. Processor  

The Raspberry Pi 2B uses a 32-bit 900 MHz quad-core 
ARM Cortex-A7 processor. The Broadcom BCM2835 SoC 
used in the first generation Raspberry Pi is somewhat 
equivalent to the chip used in first modern generation 
smartphones (its CPU is an older ARMv6 architecture), 
which includes a 700 MHz ARM1176JZF-S processor, 
Video Core IV graphics processing unit (GPU), and RAM. 
It has a level 1 (L1) cache of 16 KB and a level 2 (L2) 
cache of 128 KB. The level 2 cache is used primarily by 
the GPU. The SoC is stacked underneath the RAM chip, so 
only its edge is visible. The earlier V1.1 model of the 
Raspberry Pi 2 used a Broadcom BCM2836 SoC with a 
900 MHz 32-bit quad-core ARM Cortex-A7 processor, 
with 256 KB shared L2 cache.   

 

C.Ram  

On the older beta Model B boards, 128 MB was allocated 
by default to the GPU, leaving 128 MB for the CPU. On the 
first 256 MB release Model B (and Model A), three different 
splits were possible.  

The default split was 192 MB (RAM for CPU), which 
should be sufficient for standalone 1080p video decoding, or 
for simple 3D, but probably not for both together. 224 MB 
was for Linux only, with only a 1080p frame buffer, and was 
likely to fail for any video or 3D. 128 MB was for heavy 3D, 
possibly also with video decoding (e.g. XBMC). 
Comparatively the Nokia 701 uses 128 MB for the Broadcom 
video Core IV. For the later Model B with 512 MB RAM 
initially there were new standard memory split files released(  
arm256_start.elf,arm384_start.elf,arm496_start.elf) for 256 
MB, 384 MB and 496 MB CPU RAM (and 256 MB, 128 
MB and 16 MB video RAM).   

D. Peripherals  

The Model 2B boards incorporate four USB ports for 
connecting peripherals. The Raspberry Pi may be operated 
with any generic USB computer keyboard and mouse. It may 
also be used with USB storage, USB to MIDI converters, and 

virtually any other device/component with USB capabilities. 
Other peripherals can be attached through the various pins 
and connectors on the surface of the Raspberry Pi.  

E. Video 

The early Raspberry Pi 1 Model A, with an HDMI port 
and a standard RCA composite video port for older displays. 
The video controller can generate standard modern TV 
resolutions, such as HD and Full HD, and higher or lower 
monitor resolutions as well as older NTSC or PAL standard 
CRT TV resolutions.   

As shipped (i.e., without custom overclocking) it can 
support these resolutions: 640×350 EGA; 640×480 VGA; 
800×600 SVGA; 1024×768 XGA; 1280×720 720p HDTV; 
1280×768 WXGA variant; 1280×800 WXGA variant; 
1280×1024 SXGA; 1366×768 WXGA variant; 1400×1050 
SXGA+; 1600×1200UXGA; 1680×1050 WXGA+; 
1920×1080 1080p HDTV; 1920×1200 WUXGA.  

 Higher resolutions, such as, up to 2048×1152, may work 
or even 3840×2160 at 15 Hz (too low a frame rate for 
convincing video). Note also that allowing the highest 
resolutions does not imply that the GPU can decode video 
formats at those; in fact, the Pis are known to not work 
reliably for H.265 (at those highresolutions), commonly used 
for very high resolutions (most formats, commonly used, up 
to Full HD, do work).  

Although the Raspberry Pi 3 does not have H.265 decoding 
hardware, the CPU is more powerful than its predecessors, 
potentially fast enough to allow the decoding of H.265-
encoded videos in software. The GPU in the Raspberry Pi 3 
runs at higher clock frequencies of 300 MHz or 400 MHz, 
compared to previous versions which ran at 250 MHz . The 
Raspberry Pi is can also generate 576i and 480i composite 
video signals, as used on old-style (CRT) TV screens and 
less-expensive monitors through standard connectors – either 
RCA or 3.5 mm phonon connector depending on models. 
The television signal standards supported are PALBGHID, 
PAL-M, PAL-N, NTSC and NTSC-J.  

 

IV. TEST RESULTS  
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V. CONCLUSION  

This paper represents the right mix of technology and human 
face features for security purpose at gate premises since 
home safety is an important issue. Machine learning provides 
high level of home and office security with free risk 
assessment using visual surveillance. It is low cost and easy 
to set up.  
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