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1. Abstract  

Ever wanted to be able to draw something by simply waving your finger in the air? The 

definition of communication is the effect or exchange of information by speech, writing, or any other 

media. We suggest a revolutionary technique for manipulating computers by waving your fingers in 

the air. These days, a multitude of technologies may be used to do this. For real-time fingertip detection 

over the air in front of the camera, we suggest using the media pipe module. For the identification of 

handwritten patterns, we suggest using the RNN model and the Bezier curve. The suggested approach 

will achieve the following first, it will identify the hand and finger from the video frame, then it will 

identify the pattern produced by the hand and convert it into text. Furthermore, this technology enables 

real Human-System communication without the need for a character input device of any kind.  

 

Keywords:  fingertip detection, media pipe, handwritten pattern, Bezier curve, RNN 

  

2. Introduction  

Numerous intelligent applications, like smart TVs and intelligent robots, have been developed as a 

result of the fast advancement of artificial intelligence technology. Dynamic gestures are the most instinctive 

approach for people to interact with these intelligent technologies. The old form of writing is being supplanted 

by digital art in the age of the internet. Digital art refers to methods of artistic expression and dissemination 

using digital media. Air writing has emerged as one of the most common dynamic gestures in recent years. 

A high-fidelity hand and finger tracking system is MediaPipe Hands. It uses machine learning (ML) to 

extrapolate 21 3D hand landmarks from a single shot. 

The capacity to recognise the motion and shape of hands can play a key role in enhancing user 

experience across a range of technology platforms and areas. For instance, it can provide the foundation for 

hand gesture control and sign language comprehension. It can also make it possible for digital information 

and material to be superimposed on top of the actual environment in augmented reality. Although it comes 

effortlessly to individuals, a computer vision problem, robust real-time hand perception is a distinctly difficult 

challenge because hands frequently occlude themselves or each other (for example, finger/palm occlusions 

and hand shaking) and lack high contrast patterns. 

After achieving cursor movement by waving the hand in the air, we will attempt to draw on the canvas. 

http://www.jetir.org/


© 2022 JETIR November 2022, Volume 9, Issue 11                                           www.jetir.org (ISSN-2349-5162) 

 

JETIR2211308 Journal of Emerging Technologies and Innovative Research (JETIR) 

www.jetir.org 

d55 
 

Online handwriting recognition has lately gained popularity for a variety of reasons, including: (a) A growing 

number of individuals in developing economies have access to computer devices, with many relying only on 

mobile devices with touchscreens. 

Long-short term memory (LSTM) is a type of artificial neural network used in artificial intelligence 

and deep learning. Unlike traditional feedforward neural networks, LSTM has feedback connections. A 

recurrent neural network (RNN) of this type may analyze not just single data points (such as photos), but also 

complete data sequences (such as speech or video). LSTM, for example, is useful for unsegmented, linked 

handwriting recognition, speech recognition, machine translation, robot control, video games, and healthcare. 

The LSTM neural network has become the most mentioned neural network of the twentieth century. 

  
Fig.1 Direction to move fingers 

 

In the above diagram we have shown how to move your finger in the air using some direction .The 

diagram shows the basic movement of letters or numbers in a specific manner . It's just a demo to show how 

it works. We are using those basic diagrams for showing how  to do testing in future work of our project. 

These diagrams are useful to give the best path to write in air in a simple and easy way. By using  figure 

anyone can write easily and simply in air . We try to give our best to show how we work on that but after 

testing we exactly show how it works. 

 

3. Literature Survey  

 

4. Table I. Literature Survey  

Sr 

no.  

Yea

r  

Title   Methodology   Conclusion   Limitations  

1  2022  Air Writing 

Using Python[1] 

In this paper they have 

used the Techniques of 

fingertip   recognition 

dataset creation and 

fingertip detection model 

 

The framework can 

possibly challenge 

traditional writing 

methods. It denies the 

need to convey a cell 

phone in Hand to record 

-It is hard to 

utilize consoles 

will actually 

want to utilize 

the framework 

easily  
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notes, giving the 

straightforward method 

for doing the same 

-This 

framework in 

some cases 

perceives 

fingertips 

behind the 

scenes and 

alters their state. 

  

2  2021  Air Canvas 

Application 

Using Opencv 

And Numpy In 

python[2] 

The video analysis 

procedure has three 

major steps: firstly, 

detecting the object, and 

secondly tracking its 

movement from frame to 

frame and lastly 

analyzing the behavior of 

that object. The 

fingerprint detection is 

done here at which stylus 

or air pens are used.Real-

Time Gesture Control 

System is used. 

The system might put 

conventional writing 

techniques to the test. By 

providing a convenient 

on-the-go method to take 

notes, it eliminates the 

need to carry a mobile 

phone with you. 

Additionally, it will be 

quite helpful in facilitating 

communication for those 

who are particularly able. 

The red-colored 

LED pointed 

light source is 

compulsory to 

run these 

projects without 

red coloured 

LED it gives 

errors. 

3  2021  Air-Writing 

Recognition 

Based on Deep 

Convolutional 

Neural 

Networks[3] 

  

Tracking of hand or 

fingers, segmentation of 

writing acts (or push-to-

write),  recognition can 

also be considered in 

parallel to hand gesture 

recognition in 2D/3D 

ways.these methods 

contain 3 ways trajectory 

acquisition, data 

processing, and network. 

We get one-dimensional 

and two-dimensional data 

by preprocessing the 

writing trajectory, and 

they use these data to 

create 1D-CNN and 2D-

CNN, respectively. 

The network 

complexity of 

our proposed 

neural networks 

is much lower 

than those of the 

popular 

methods, and 

our systems can 

operate in real-

time. 

 

4  2021 Deep Learning 

Based Air-

Writing 

Recognition 

with the Choice 

of Proper 

Interpolation 

Technique[4] 

 

In this paper, they 

extensively investigated 

different interpolation 

techniques on seven 

publicly available air-

writing datasets and 

developed a method to 

recognize air-written 

characters using a 2D-

CNN model. In both 

user-dependent and user-

independent principles, 

In this study, a method for 

identifying letters and 

numbers in the English 

alphabet using time-series 

data was devised. It is 

difficult to prepare sensor 

data for deep learning 

systems while ensuring 

little data loss. 

-It is much more 

challenging to 

recognition of 

an isolated 

character or 

digit 

-Sensor data 

preparation for 

deep learning 

methods while 

ensuring 

minimal data 
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our method outperformed 

all the state-of-the-art 

methods by a clear 

margin for all datasets. 

loss is a 

challenging task 

5  2020 Trajectory-Base-

d Air-Writing 

Recognition 

Using Deep 

Neural Network 

and Depth 

Sensor[5] 

 

In this paper they have 

used fingertip detection, 

data collection, 

normalization, and 

network design. 

In this study, they built 

two deep learning-based 

algorithms to recognise 

the trajectory and 

proposed a trajectory-

based air writing 

identification system 

employing an Intel 

RealSense SR300 camera 

-The analysis 

for RTD dataset 

mentioned in 

the previous 

section just 

provides an 

overview of the 

proposed model 

but not exactly 

good 

-LSTM model 

achieves 

reasonable 

accuracy 

6  2020 Air-writing via 

Receiver Array 

Based 

Ultrasonic 

Source 

Localization[6] 

 

Motion tracking 

technique is based on 

TDOA combination of 

DOA and ToA 

information. It is based 

on the Doppler effect. 

The classification 

method is used for the 

division of letters into 

two groups depending 

upon the need for 

training or not . Dynamic 

time warping(DTW) is a 

classical algorithm to 

calculate the distance 

between an observed 

sequence of data and a 

template. 

An ultrasonic air-writing 

system's base is sound 

source motion tracking. 

Phase-difference 

projection (PDP)-based 

DOA estimation algorithm 

is proposed, and it is 

utilized to derive motion 

information from multi-

frequency ultrasonic data.  

-In exchange for 

high accuracy, 

these systems 

are expensive in 

price, bulky to 

wear and 

require more 

computational 

resources  

7  2020 Fast Multi-

language LSTM-

based Online 

Handwriting 

Recognition[7] 

 

The Raw touch points 

representation is used to 

represent 5D points. 

Then the long-short-term 

memory recurrent neural 

network is required to 

train and give good 

results. Then the 

 102 languages and 26 

scripts supported by 

Google's online 

handwriting recognition 

system. The system 

replaces the previous 

Segment-and-Decode 

system and is based on an 

-The accuracy 

of the system is 

very less, 

between 20%to 

40% depending 

upon the 

language used. 

-The given 

system is only 
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decoding of the code is to 

be done using CTC 

end-to-end trained neural 

network 

supported for 

the deep neural 

network 

architecture on 

other systems it 

cannot work 

properly. 

8  2018 An Optimized 

Approach For 

Deaf And Dumb 

People Using Air 

Writing[8] 

In this paper, they have 

used hand gesture 

recognition to avoid 

typing on the keyboard. 

For the detection of 

color, they used an open 

CV source library Also, 

HSV for hue for the 

human eye can see 

saturation for purity of 

color and value for 

brightness.  The 

programming is done in 

rasp-berry pi language. 

The limited amount of 

messages is overcome in 

this project by the use of 

keywords, wherein the 

recognition of just two 

characters yields 520 

options. After achieving 

our anticipated results in 

color detection and 

tracking, optical character 

recognition will receive 

more attention.. 

 

-The input 

which is given is 

in the exact 

motion 

otherwise it 

gives an error. 

-Predefined 

gestures are 

necessary to  

recognize our 

hand gestures. 

9  2018 Fingertip 

Detection and 

Tracking for 

Recognition of 

Air-Writing in 

Videos[9] 

 

The faster R CNN 

framework for accurate 

hand detection followed 

by hand segmentation  

and finally counting the 

number of the raised 

fingers based on 

geometrical properties of 

the hand. 

The paper presented a new 

framework for the 

recognition of mid-air 

finger writing using web-

cam video as input. 

-some 

characters have 

similar shape 

and appearance 

were confused 

by the system, 

such as ’1’-’7’, 

’3’-’8’, ’a’-’d’, 

’g’-’q’, ’j’-’i’, 

’l’-’1’, ’n’-’m’, 

’o’-’0’, ’r’-’n’, 

’w’-’v’.  

10  2018 Visual Gesture 

Recognition for 

Text writing in 

Air[10] 

 

The problem of gesture 

recognition includes use 

of mechanical devices 

and use of gloves for 

gestural interfaces which 

require the user to wear a 

device.The OCR system 

is used. the depth and 

color information from 

the Kinect sensor to 

detect the hand shape. 

pattern recognition of 

For producing text and 

calling up other 

programmes utilizing 

these outlined in the air 

gestures, a proposed 

system is being developed. 

The idea of using letters 

drawn in the air to unlock 

phones is being 

developed; these motions 

would be recorded and 

then matched to launch 

particular programmes. 

The OCR 

(Optical 

Character 

recognition) 

using these 

methods 

directly when a 

person writes in 

air is difficult . 

-It requires red-

coloured LED 

pointed light 

source attached 
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processed frames using 

CNN. 

to the finger for 

recognition. 

 

 

5. Methodology  

We're going to create a programme that can detect the hand-drawn pattern in the air. Our system will 

include three primary components. 1) Understanding hand movements 2) writing on canvas 3) recognise a 

pattern that was hand-drawn 4) Display the text. Our suggested system takes input as video from a web camera 

before moving on to the component. 

4.1) Hand movement recognition:  

Our initial objective is to distinguish the fingertips that we will wave in the air, using this information 

to create a pattern. We're going to use the MediaPipe’s hand model for this. 

4.1.1) Media-pipe :  

A cross-platform pipeline architecture called MediaPipe may create unique machine learning solutions 

for live and streaming video. The framework, which Google open-sourced, is now in alpha. Mediapipe 

provides a module used for hand gesture identification. A high-fidelity hand and finger tracking system is 

MediaPipe Hands. It uses machine learning (ML) to extrapolate 21 3D hand landmarks from a single shot. 

This model first detects the hand and then uses regression, or direct coordinate prediction, to accomplish exact 

keypoint localization of 21 3D hand-knuckle coordinates inside the observed hand areas. 

 

 
Fig.2 Hand landmarks 

 

4.2)Writing on canvas: 

Writing on canvas is handled in our system by waving a hand in the air to control the cursor's 

movement. We will write on the canvas using the cursor, choosing the cursor to draw since doing so will later 

enable you to execute additional mouse operations. 

4.3) Recognise the pattern:  

Recurrent neural network (RNN)-based recognition is something we are considering for real-time 

word recognition. Here, we employ bezier curves to write across the curve pattern. The recurrent neural 

network then generates a matrix, where each column represents one input curve and each row represents a 

letter of the alphabet. This matrix must then be decoded. You may think of the column for a particular curve 
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as a probability distribution over all the alphabetic letters. However, there may be many curves in a single 

letter. 

A special blank symbol is added to the output sequence from the recurrent neural network, as in the 

Connectionist Temporal Classification (CTC) algorithm, to indicate that there is no output for a particular 

curve. This corrects the discrepancy between the length of the output sequence (which always matches the 

number of bezier curves) and the actual number of characters the input is meant to represent.  

3.4)Display the text:  

 After all the recognition of patterns the actual word will print on the screen.  

 

 

 

Fig 3. Proposed System Structure 

6. Conclusion   

In order to properly understand how the system operates, we studied several strategies for air writing 

and handwriting pattern recognition in this work. To the best of our knowledge, we then presented a system. 
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