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Abstract 

3D texts drawn by fingers using Leap motion sensor can be provocative for existing text recognition framework. We present a 

method of Human-Computer-Interaction (HCI) through 3D air-writing. Previous system worked on pen-paper based system. The 

3D gestures are recorded in air they produce often non-uniform text style and jitter-effect while writing. Air writing, characters, 

words, and lines are usually connected by continuous stroke that makes it difficult to recognize. In this, we will present 3D text 

segmentation and recognition using leap motion sensor. In this system we will use Feature Point Extraction Algorithm and 

Cosine Similarity Algorithm. It can be differentiated from it’s neighbouring points. Feature with similar co-ordinate in both text 

will be compared. Cosine similarity in measure of similarity between two non-zero vectors of an inner product space that 

measure cosine of angle between them. It recognizes words and characters and 3D sequences of segmented words. For this we 

are creating a dataset. Using 3D text segmentation and recognition it reduce pen-paper based system. 

Keywords: Text segmentation, Feature point Extraction, Cosine Similarity algorithm, leap motion sensor, Air writing 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Nowadays the advancement in technology of Sensor and control device, there are several devices that produce faster and 

efficient interaction of humans with computers. Sensor technology vision is low cost opened-up new ways of research in Human-

Computer-Interaction (HCI).It gives a robustness and high accuracy to devices. This type of application develop from some 

commercial sensor which are available like Microsoft Kinect Sensor. It provides easy way to interact with the computer system 

as it is not more expensive. This sensor provides 3 Dimensional points which is useful for representing various movements. The 

sensor motion is being successfully used by various researchers to develop applications like 3D games, word segmentation, 

hand-writing recognition, smart-room environment, human computer interface, upper limb rehabilitation, palm rehabilitation, 

security. It reduces pen paper based technology. Using leap motion camera, we are writing text on air and that will record in 3D. 

After that segmentation of words can be carried out and this will storse into the database. For this, we are using feature point 

extraction and cosine similarity algorithm for recognizing 3D text. We are presenting comparative analysis of these two models 

using a large dataset.   

II. LITERATURE SURVEY 

 Study of Text Segmentation and Recognition using Leap Motion Sensor 

Pradeep Kumar, Rajkumar Saini, Partha  Pratim Roy and Debi Prosad Dogra[1] This system describes that words, lines, 

characters and air writing are connected continuously without any gap between them .using leap motion device the text is sensed 

and it is different from traditional online and offline system. User writes on air using finger is a new way of handwriting in 3D 

space.In this system they have used Bidirectional Long Short Term Memory-Neural networks( BLSTM-NN) model and Hidden 

Markov Model( HMM) model for recognizing  such type of text. Using these two models accuracy has been obtained is 78.2% 

.using BLSTM-NN model recognition result  in both side. and using HMM model result is carried out in one side. 

 3D Text Segmentation and Recognition using Leap Motion. 

Pradeep Kumar1, Rajkumar Saini1, Partha Pratim Roy1, Debi Prosad Dogra2 [2], The words consists of only one stroke .hence 

gaps between contiguous text are absent. In this system, the way of interaction is done without pen and paper. In 2D system, start 

and end positions are fixed. In 3D System, there is no specific start and end positions. In 3D co-ordinate system, they do not get 

distinct start positions for same word written by different writers. User write text on air is facilitated using fingertip within leap 

motion device. They have used HMM model. They have used dynamic and simple features when words or texts are not correctly 
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recognized by HMM model. Accuracy has been obtained is 80.3%.  Using leap motion sensor they have proposed 3D 

handwritten text segmentation and recognition methodology. 

 Segmentation and Recognition of Text Written in 3D using Leap Motion Interface 

Chelsi Agarwal, Debi Prosad Dogra, Rajkumar Saini, Partha Pratim Roy[3], 3D gestures are recorded in air hence they produce 

jitter effect and non-uniform text style. The pause of stroke-flow between word is missing due to  constraint of writing in air. For 

segmented words which are written in air they have used simple but effective heuristic. Start and end position of successive text 

lines heuristically finding the large gap information of separation of text lines. for recognizing text and words they have used 

Hidden Markov Model (HMM) .Accuracy has been recorded is 77.6%. 

 A study about Honey Bee Dance and Serious game for kids using Hand Gesture  

Ok-Hue cho and Sung-Tae Lee [4], hand gestures is a form of non-vocal communication and speechless communication in 

which visual bodily communicate in particular messages. Hand motion is a good interaction way for kids using computer. In this 

paper, they have developed the game for kids using leap motion sensor based on honey bee dance. The dances are perform by 

labor that have returned to the honeycomb. Kid’s brain development is good due to movement of hand. They have proposed this 

system for the purpose of Entertainment. The new development direction of serious games they have proposed in this. 

 Handwriting and Gestures in the Air Recognizing on the Fly 

Sharad Vikram, Lei Li, Stuart Russell [5], in this, for capturing movements and 3D finger positions there are recent 

developments in vision sensors are available. By moving fingers in the air, they have proposed a new way for interact and 

control with the particular system. For detecting hand motions and different types of body shapes in kinect games, there are 

recent technology are available. The stream of 3D points from and online recognition of characters they have introduced. the 

process of segmentation of data coordinates is difficult to determine so data driven approaches and unsupervised learning 

algorithm are introduced. In this dynamic time warping is used to recognize.  

 Online Handwriting Recognition using Depth Sensor  

Rajat Aggarwal*, Sirnam Swetha*, Anoop M. Namboodiri, Jayanthi Sivaswamy and C. V. Jawahar[6],data is captured from 

online handwritten solutions with the help of depth sensors.They employed natural interfaces like gesture and speech the devices 

is used like mouse and keyboard. In Presense of depth images the handwritten data is robust this is main contribution of 

representation.Using feature representation this method recognized while writing in air into the real time.This method uses 

efficient fingertip tracking approach and ease the need of pen up/pen down switching. They validate the method on leap  motion 

controller and kinect. 

 Airwriting: a wearable handwriting recognition system 

Christoph Amma, Marcus Georgi ,Tanja Schultz[7], In this system,3D handwritten recognition which enables interaction through 

wearable input system. Using virtual blackboard users can write text in the air. To limits with the search space statistical 

language model is used in this. Accelerometers and gyroscopes which are attached to the behind of the hand for capturing 

handwriting gestures. They have proposed a two-stage approach for detecting and recognition of hand motion. The detected 

stage uses a support vector machine to recognize those data segments which contain handwritten text in this system. They have 

used Hidden Markov Model (HMM) for recognizing words and characters. 

III. CONCLUSION 

By referring above surveys, we can conclude that, In 3D Text Segmentation and recognition using leap motion, they have got 

maximum result up to 80.3% using Hidden Markov Model (HMM) and  Dynamic and simple feature. so we will try to increasing 

accuracy using Feature Point Extraction and Cosine Similarity Algorithm. 
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