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Abstract— this paper explores the way to act with the 

Humanoid golem exploitation the user outlined hand gesture. 

For this scan line formula is employed. We have a tendency 

to justify the way to design human-computer interface, and to 

manage and set the motion of robot golem. And so the 

planning motion sequences area unit keep within the motion 

database a period of time hand gesture recognition system is 

developed for human-robot interaction of service golem. 

Gesture-based interface offers some way to change untrained 

users to act with robots additional simply and efficiently. 

Projected system presents a human-robot interface system 

wherever golem can perform constant gesture like human 

perform. System deals with a method to acknowledge hand-

gesture in system. The system uses single camera to 

acknowledge the user's hand gesture. It is exhausting to 

acknowledge hand-gesture since a human-hand is that the 

object with high degree of freedom and there follows the self-

occlusion downside, the well-known problem in vision-based 

recognition space. However, once we use multiple pictures 

&amp; scan line algorithm to will increase the process speed, 

this will increase the human laptop interaction by exploitation 

real time hand gestures. 
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I. INTRODUCTION 

The term Gesture is outlined as “movement to convey 

meaning” or "the use of motions of the limbs or body as a 

means of expression; a movement sometimes of the body or 

limbs that expresses or emphasizes a concept. [3] the most 

purpose of gesture recognition analysis is to spot a particular 

human gesture and convey data to the user relating individual 

gesture. From the corpus of gestures, specific gesture of 

interest is often known, andon the idea of that, specific 

command for execution of action is often given to robotic 

system. Overall aim is to make the pc to grasp soma language 

thereby bridging the gap between machine and human. Hand 

gesture recognition are often wont to enhance human– 

computer interaction while not counting on ancient input 

devices like keyboard and mouse. [3]. generally, there exist 

many-to-one mappings from concepts to gestures and the 

other way around. Hence, gestures square measure 

ambiguous and incompletely such. for instance, to indicate 

the thought “stop,” one will use gestures like a raised hand 

with palm facing forward, or, Associate in Nursing 

exaggerated waving of each hands over the pinnacle. Almost 

like speech and handwriting, gestures vary between people, 

and even for identical individual between totally different 

instances. There have been varied approaches to handle 

gesture recognition, starting from mathematical models 

supported hidden Markov chains to tools or approaches 

supported soft computing. Additionally to the theoretical 

aspects, any practical implementation of gesture recognition 

usually requires the employment of various imaging and 

following devices or gadgets. These embody instrumented 

gloves, body suits, and marker based mostly optical 

following. Ancient 2-D keyboard-, pen-, and mouse-oriented 

graphical user interfaces square measure usually not 

appropriate for operating in virtual environments. Rather, 

devices that sense body (e.g., hand, head) position and 

orientation, direction of gaze, speech and sound, 

countenance, galvanic skin response, and other aspects of 

human behavior or state are often wont to model 

communication between somebody's and also the 

environment. Gestures are often static (the user assumes a 

certain cause or configuration) or dynamic (with prestroke, 

stroke, and poststroke phases). Some gestures even have both 

static and dynamic components, as in sign languages. Again, 

the automated recognition of natural continuous gestures 

needs their temporal segmentation. Often one has to specify 

the beginning and finish points of a gesture in terms of the 

frames of movement, each in time and in house. Generally a 

gesture is additionally suffering from the context of preceding 

similarly as following gestures. Moreover, gestures square 

measure usually language- and culture specific. 

II. LITERATURE SURVEY 

A. Real-Time Head and Hand Tracking 

Gesture recognition technologies area unit being wide applied 

to innumerous applications. One might notice a worldwide 

tendency to switch ancient management devices with device-

less vision-based solutions. in an exceedingly start towards 

this goal, tactile interfaces area unit already within the market 

and permit the suppression of ancient input devices like key-

pads, mouse, etc. Indeed, the mid-term objective is to get 

device-less, however additionally marker-less, gesture 

recognition systems which permit users to act as naturally as 

doable, providing a really immersive expertise. 

B. Visual Interpretation of Hand Gestures for Human-

Computer Interaction: A Review 

This paper surveys the various approaches to modeling, 

analysis, and recognition of hand gestures for visual 

interpretation. The discussion acknowledges 2 categories of 

models utilized in the visual interpretation of hand gestures. 

the primary depends on 3D models of the human hand, 

whereas the second utilizes the appearance of the human hand 

within the image. The 3D hand models supply an upscale 

description and discrimination capability that would permit a 

large category of gestures to be recognized leading to natural 

HCI. However, the computation of 3D model parameters 

from visual pictures below period of time constraints remains 

AN elusive goal. Appearance-based models area unit easier 

to implement and use for period of time gesture recognition, 

however suffer from inherent limitations which can be a 

downside for natural HCI. 
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C. Hand Gesture Recognition: A Survey 

Gestures square measure purposeful body movement 

involving movements of fingers, hand with the intent of 

transference info or interacting. Gesture recognition may be 

a simple and natural manner to move with laptop. A main 

drawback hampering most approaches is that they place 

confidence in many underlying assumptions that may be 

appropriate in an exceedingly controlled work setting 

however don't generalize to arbitrary settings. To ameliorate 

these issues there's a requirement for the institution of 

customary information for the analysis and comparison of 

technique. By eliminating these issues and increasing 

accuracy gesture recognition may well be an awfully great 

way to communicate with laptop 

III. SYSTEM DESCRIPTION 

A. Gesture Modelling 

In order to consistently discuss the literature on gesture 

interpretation, it's vital to initial contemplate what model the 

authors have used for the hand gesture. In fact, the scope of a 

gestural interface for HCI is directly associated with the 

proper modeling of hand gestures. the way to model hand 

gestures depends totally on the supposed application within 

the HCI context. For a given application, a very coarse and 

easy model could also be adequate. However, if the purpose 

may be a natural-like interaction, a model must be established 

that allows several if not all natural gestures to be interpreted 

by the pc. The subsequent discussion addresses the question 

of modeling of hand gestures for HCI. 

B. Definition of Gestures 

Outside the HCI framework, hand gestures cannot be simply 

defined. The definitions, if they exist, are notably connected 

to the communicative side of the human hand and body 

movements. Webster’s lexicon, for instance, defines gestures 

as”...the use of motions of the limbs or body as a method of 

expression; a movement typically of the body or limbs that 

expresses or emphasizes a plan, sentiment, or perspective.” 

Psychological and social studies tend to narrow this broad 

definition and relate it even additional to man’s expression 

and social interaction. However, in the domain of HCI the 

notion of gestures is somewhat totally different. In a pc 

controlled surroundings one desires to use the human hand to 

perform tasks that mimic each the natural use of the hand as 

a manipulator, and its use in human-machine communication 

(control of computer/ machine functions through gestures). 

Classical definitions of gestures, on the opposite hand, are 

rarely, if ever, concerned with the previous mentioned use of 

the human hand (so known as sensible gestures).  

Hand gestures are a method of communication, 

similar to spoken language. The assembly and perception of 

gestures can therefore be delineate employing a model 

usually found in the field of speech recognition. An 

interpretation of this model, applied to gestures. In line with 

the model, gestures originate as a gesturer’s mental thought, 

presumably in conjunction with speech. They’re expressed 

through the motion of arms and hands; an equivalent means 

speech is created by air stream modulation through the human 

vocal tract. Also, observers perceive gestures as streams of 

visual pictures that they interpret victimization the data they 

possess regarding those gestures. 

1) Vision Based 

Computer vision primarily based techniques are invasive and 

based on the manner people in general understand info 

concerning their surroundings. Though it's troublesome to 

style a vision primarily based interface for generic usage, 

however it's possible to style such associate interface for a 

controlled atmosphere. As shown within the figure one the 

gesture recognition system is split into four components. 

First unit is information acquisition unit within 

which image acquisition is done, second unit is gesture 

modelling within which gesture modelling is done, third unit 

is feature extraction during this necessary options are 

extracted from the image and also the fourth unit is gesture 

recognition unit during this gesture is recognized from the 

image this unit is additionally accustomed forward the 

commands generated as per the users gesture. 

 
Fig. 1: Block diagram for gesture recognition system 

C. Spatial Modelling of Gestures 

Gestures are discovered as hand and arm movements, actions 

in 3D house. The outline of gestures, hence, additionally 

involves the characterization of their special properties. In a 

HCI domain this characterization has to this point been in the 

main influenced by the type of application that the gestural 

interface is meant. As an example, some applications need 

simple models (like static image templates of the human hand 

in television receiver management in), whereas some others 

need additional refined ones (3D hand model employed by 

[56], for instance). 

1) Appearance based approach 

It is based on look of hands/arms within the visual pictures. 

This implies that the model parameters aren't directly derived 

from the 3D spatial description of the hand. The gestures area 

unit sculptured by relating the looks of any gesture to the 

looks of the set of predefined, guide gestures. 

 
Fig. 2: Appearance based approach 
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A large style of models belongs to the present 

cluster. Some are based on deformable 2nd templates of the 

human hands, arms, or maybe body. Deformable 2nd 

templates area unit the sets of points on the define of associate 

object, used as interpolation nodes for the thing define 

approximation. The simplest interpolation perform used may 

be a piecewise linear perform. The templates carry with it the 

common point sets, purpose variability parameters, and 

supposed external deformations. Average purpose sets 

describe the “average” form inside a definite cluster of 

shapes. Point variability parameters describe the allowed 

form deformation (variation) inside that very same cluster of 

shapes. These two styles of parameters area unit sometimes 

denoted as internal. For instance, the human hand in open 

position has one form on the common, and every one 

alternative instances of any open posture of the human hand 

are often shaped by slightly varied the common shape. 

Internal parameters area unit obtained through principal 

component analysis (PCA) of the many of the coaching sets 

of information. External parameters or deformations area unit 

meant to explain the global motion of 1 deformable guide. 

Rotations and translations area unit wont to describe such 

motion. Template- based models area unit used largely for 

hand-tracking functions. They'll even be used for easy gesture 

classification supported the multitude of categories of 

templates. Trajectories of external parameters of deformable 

templates have conjointly been used for easy gesture 

recognition. Extensions of the 2nd guide approach to 3D 

deformable models have conjointly been recently explored. 

as an example, 3D purpose distribution model has been used 

for gesture tracking [4]. 

2) Model based approach 

The 3D hand and arm models have often been a choice for 

Hand gesture modelling. They can be classified in two large 

groups: 

 volumetric models and 

 Skeletal models. 

Volumetric models area unit meant to explain the 

3D visual appearance of the human hand and arms. they're 

normally found within the field of laptop animation, but have 

recently additionally been employed in laptop vision 

applications. In the field of laptop vision volumetrical models 

of the material body area unit used for analysis-by-synthesis 

chase and recognition of the body’s posture. Briefly, the idea 

behind the analysis-by-synthesis approach is to investigate 

the body’s posture by synthesizing the 3D model of the 

human body in question then varied its parameters until the 

model and also the real material body seem because the same 

visual pictures. Most of the volumetrical models employed in 

computer animation area unit advanced 3D surfaces (NURBS 

or no uniform rational B-splines) that enclose the elements of 

the material body they model. even supposing such models 

have become quite realistic, they're too advanced to be 

rendered in period. A lot of appealing approach, appropriate 

to real-time laptop vision, lies within the use of 

straightforward 3D geometric structures to model the material 

body. Structures like generalized cylinders and super-

quadrics that include cylinders, spheres, ellipsoids and hyper-

rectangles area unit often won’t to approximate the form of 

straightforward body elements, like finger links, forearm, or 

upperarm. The parameters of such geometric structures area 

unit quite simple. as an example, a cylindrical model is totally 

delineated with solely 3 parameters: height, radius, and color. 

The 3D models of a lot of advanced body elements, like 

hands, arms, or legs, area unit then obtained by connecting 

along the models of the less complicated elements. 

Additionally to the parameters of the easy models, these 

structures contain the information on connections between 

the fundamental parts. The knowledge can also embrace 

constraints that describe the interaction between the 

fundamental elements within the structure. There area unit 2 

potential issues in victimization such elaborate hand and arm 

models. First, the spatiality of the parameter area is high 

(more than twenty three ´ three parameters per hand). Second, 

and a lot of significantly, getting the parameters of these 

models via laptop vision techniques may persuade be quite 

advanced. 

IV. ALGORITHM 

A. Scan Line Algorithm 

This algorithm works by intersecting scanline with polygon 

edges and fills the polygon between pairs of intersections. 

The following steps depict how this algorithm works. 

 
Fig. 3: Scan Line Algorithm 

 Step 1 − Find out the Ymin and Ymax from the given 

polygon. 

 Step 2 − ScanLine intersects with each edge of the 

polygon from Ymin to Ymax. Name each intersection 

point of the polygon. As per the figure shown above, they 

are named as p0, p1, p2, p3. 

 Step 3 − Sort the intersection point in the increasing order 

of X coordinate i.e. (p0, p1), (p1, p2), and (p2, p3). 

 Step 4 − Fill all those pair of coordinates that are inside 

polygons and ignore the alternate pairs. 

V. CONCLUSIONS 

Gestures area unit pregnant body movement involving 

movements of fingers, hand with the intent of conveyance of 

title data or interacting. Gesture recognition could be a 

straightforward and natural manner to act with pc. A main 

drawback hampering most approaches is that they believe 

many underlying assumptions that may be appropriate in an 

exceedingly controlled laboratory setting however don't 

generalize to discretionary settings. To ameliorate these 

issues there's a desire for the institution of a regular info for 

the analysis and comparison of technique. By eliminating 

these issues and increasing accuracy gesture recognition 

might be an awfully great way to communicate with pc. 
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