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Abstract— Hand and Face gestures are important factors for 

human computer interaction. Compared to many existing 

interfaces, hand and face gestures are easy to use, natural and 

intuitive. Successful applications of hand gesture recognition 

include computer gaming, Robotics Field and sign language 

recognition to name a few. Vision-based recognition systems 

can give computers the ability of reacting on hand and face 

gestures. This project gives an overview of the field of hand 

gesture interaction with Human-Computer and describes the 

early stages of a project about gestural command sets. 

Currently we have built a first prototype for exploring the 

centroid based menus in gesture-based interaction. The 

purpose is to make task easier without actual interface with 

the respective device. With the ever-increasing dissemination 

of computers into the society, it is widely believed that 

present popular mode of interface with computers (mouse 

and keyboard) will become a bottleneck in the effective 

utilization of information. It has the potential to be a 

powerful tool sustaining well-organized and spontaneous 

interaction between the human and the computer. 
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I. INTRODUCTION 

With the enormous influx of computers in society, human-

computer interaction has become an increasingly important 

part of day-to-day life. Existing user communication devices 

with keyboard, mouse and pen are not sufficient for 

physically disabled people.  HCI which induce many new 

types of ways of communication.  

 
Fig. 1: Block Diagram of Proposed System 

For that, a new means of entering commands or 

data into the computer was proposed. Gesture, speech and 

touch inputs are some methods of gathering user’s need to 

solve this difficulty. To achieve nature human-computer 

interaction for the disabled people, the human hand could be 

an input device. Computer vision based techniques are non-

invasive, so it has been used widely. Generally, Vision-

based gesture recognition techniques can be divided into 

two categories: appearance-based approaches and 3D hand 

model-based approaches.  We are concerned in recognition 

of hand gestures. The inputs are taken from web camera or 

any other camera. These images are subjected to modest 

MATLAB algorithms which pre-process the image and 

detect the skin region and count the number of active 

fingers. HCI is a challenging interdisciplinary research area, 

which involves computer Vision and graphics, Digital image 

processing, machine mechanism and psychology. To make a 

successful working system, there are some requirements 

which the system should have:  

 Robustness: In the real-world, visual information could 

be very complicated, distorted and incomplete, due to 

changing clarification, untidiness and vibrant 

backgrounds, occlusion, etc. Vision-based systems 

should be consumer self-regulating and robust. 

 Computational Efficiency: Generally, Vision based 

communication often require concurrent systems. The 

vision and learning techniques/algorithms used in 

Vision-based interaction should be effective as well as 

cost efficient. 

II. PROBLEM STATEMENT 

Aim of the project is to build a first prototype for exploring 

the use of Pie and marking menus in gesture-based 

interaction. The purpose interface digital devices like 

Laptop with hand gestures captured by camera to perform 

some application according to our need. With practice, 

could support the development of autonomous gestural 

command sets to solve one of important common problem 

of power management which is usually facing everyone 

through our project. 

III. DESIGN DEVELOPMENT 

Development of the project is including following factors. 

We will include following applications in our Project:  

1) Message sending using GSM 

2) Power Point Slides Control 

3) Power Management  

IV. PROPOSED SYSTEM 

The block diagram of Smart Human-Computer interaction 

and Power management using Image processing includes 

Visual camera, PC with matlab, microcontroller, LCD and 

GSM Module along with power supply. 

A. Camera (I-Ball Robo K20): 

In our project we are using camera I-Ball Robo K20 for 

capturing face and hand gestures. The camera has Maximum 

Image Resolution of 5500 x 3640 pixels. Its Frame Rate is 

18 frames per second and also has Built-in JPEG 

Compression. It has 4 LEDs for night vision, with brightness 

control. 

B. Matlab 

MATLAB is a high level industrial computing language and 

suitable software for algorithm development, data 

visualization, data analysis and mathematical computation. 

Using the MATLAB product, solving technical computing 
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problems faster than with traditional programming 

languages. MATLAB is integrated software that combines 

Mathematical computation, advanced graphics and 

visualization and high level programming language. 

C. Serial to USB Converter 

A USB adapter is an interpretation protocol which is used 

for converting USB data signals to and from other 

communications standards. 

 Commonly, USB adaptors are used to adapt data to 

standard serial port data and vice versa. Some of Serial to 

USB converter is RS232, RS485, RS422 or TTL. The older 

serial RS423 protocol is rarely used anymore, so USB to 

RS423 adaptors are less common. 

D. Microcontroller ATmega 16: 

The microcontroller is basic part of the system which 

controls its overall working. The ATmega AVR is modified 

Harvard structural design 8-bit RISC Single chip 

microcontroller, which was developed by Atmel in 1996. 

The AVR was one of the First microcontroller family to use 

on-chip flash memory for program storage, as opposed to 

single time programmable ROM, EPROM, 

or EEPROM used by other microcontrollers at a time. By 

executing dominant instructions in a single clock cycle, the 

ATmega16 achieves throughputs impending 1 MIPS per 

MHz allowing the system build to optimize power 

utilization versus processing rate. 

E. LCD: 

A general purpose LCD with two lines of 16 characters. 

Liquid Crystal Display which is commonly known as LCD 

is an Alphanumeric Display device which can display 

Alphabets, Numbers as well as special symbols thus LCD is 

display device which can be also used for displaying 

different messages unlike seven segment display which can 

display only numbers and some of the alphabets. The only 

drawback of LCD over seven segment is that seven segment 

is robust display and be observed from a longer distance as 

compared to LCD.  

F. GSM: 

The GSM is the most popular mobile phone system in the 

world. It uses Frequency Division Multiplexing & Time 

Division Multiplexing. It is a common European mobile 

telephone standard for a mobile cellular radio system 

operating at 900MHz.  

Here the GSM module is used to replace the 

information in form of SMS between microcontroller 

assembly and users. 

V. WORK FLOW 

In the current paper, we progress a Human-Computer 

Interaction scheme using a video camera to acquire images. 

Overall chart of suggested method is depicted in below 

figure. 

In the first stage of projected method hand and face 

detection is done. After extracting particular region and noise 

removal respective application is performed according to 

user’s need. 

 
Fig. 2: System flow 

VI. WORK SIMULATION 

A. Power Management through Brightness Control: 

1) Outcome of Matlab when Human Face detected: 

Result of face detection based on Viola-Jones algorithm. For 

the task of Power management Face detection is important 

which is shown below through the MATLAB Software. 

 
Fig. 6.1: Result of MATLAB (When Human face detected) 

2) Outcome of Matlab when Human Face detected: 

When there is absence of human in front of camera it will 

give the output as no human detected. So that power 

consumption can be done via microcontroller command 

which we are going to do afterword. 

 
Fig. 6.2: Result of MATLAB (When Human face not 

detected) 

3) Output of Median Filter: 

PSNR and MSE are calculated from the Median filtered 

image. PSNR and MSE are calculated by following 

Formulae. 

https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/Atmel
https://en.wikipedia.org/wiki/Flash_memory
https://en.wikipedia.org/wiki/EPROM
https://en.wikipedia.org/wiki/EEPROM
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a) PSNR (Peak signal to noise ratio): 

PSNR=10 log(R^2/MSE) dB 

Where, R=255 for image (Mask value is always 255)  

b) MSE (mean square error): 

MSE= Σ| (I-If)|^2/ (M*N) 

Where, I: original image, If: filtered image 

M and N: rows and columns of image 

c) Steps in Filtering of image using Median filter: 

1) Select 3*3 mask of captured image. 

2) Take a center point of image. 

3) Select minimum and maximum value among the 

background pixels. 

4) If the value of selected pixel lies between minimum 

and maximum value then there is no need of filtering. 

5) If the value of selected pixel doesn’t lie between 

maximum and minimum rate that means it is noisy 

pixel. Then calculate mean of maximum and minimum 

value and allocate that value to that noisy pixel. 

 
Fig. 6.3: Output of Median Filter (For PSNR and MSE) 

B. Power point Presentation: 

1) We execute the matlab code and initiate the power 

point presentation along with tracking to control 

forward and backward movement of slides occurring 

due to hand gestures. When we move our hand from 

left to right movement of slide takes place in forward 

direction. At the same time it also keeps detecting face 

parts. 

 
Fig. 6.4: slide forwarding during ppt presentation. 

2) When we move our hand from right to left movement 

of slide takes place in backward direction. At the same 

time it also keeps detecting face parts. 

 
Fig. 6.5: slide back warding during ppt presentation. 

VII. FUTURE SCOPE 

The new advance in HCI can be categorized in 3 sections: 

wearable devices, wireless, virtual. For Examples GPS 

navigation system, Military super-soldier enhancing devices, 

PDA, Canasta keyboard (Quarty pattern) .In future it can be 

used in many application areas like Digital Signage. Due to 

this, even though system is installed inside the showcase, 

flexibility in installation location and convenience of 

operation can be achieved.   

Making the target object controllable by hand 

gestures to allow the user to avoid interruption of thought 

processes or conversation, which occasionally occur due to 

the concentration on operating the equipment, which is 

expected to increase the efficiency of meetings. Hand 

gestures may also be used to operate air conditioning, 

lighting and other home electrical equipments when this 

technology is combined with an infrared transmitter. 

Projected image tracks the hand motion while the selected 

image is moved to the destination device. 

VIII. CONCLUSION 

We offered a human-computer interaction (HCI) scheme 

using a PC and a video camera established on face and hand 

gesture recognition. A face recognition stage was used for 

viewer verification and the hand gesture recognition stage 

for monitoring computer media player. In our suggested 

method, first, we extracted the hand and face location from 

the main image by combination of skin discovery and Viola 

Jones detector. The hand gesture regarded as the input of 

computer command has caused extensive research with the 

appearance of virtual reality.  
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