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ABSTRACT 

This paper represents an application of image processing over a robotic arm which can be replaced by any other device too as per 

requirement. Robotic arm being controlled by user’s gesture or which can be called as posture also, which among human beings is 

the base of communication. The two axis arm being used, which can be extended to the application required. As it is a two axis 

movement the arm closes and opens, also it has leftward and rightward movement. Color pointer which is one of the type of 

gesture is used which has color ribbons on the user’s hand which will be continuously tracked by the camera being used for the 

application. The image that is being grabbed is then applied to various image processing algorithms like blurring, thresholding, 

blob detection, vector calculation and gesture estimation. Depending upon the estimated image the required movement is given to 

the robotic arm through the microcontroller used. 
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1. INTRODUCTION 

  Acceptance for the usage of robots in the society can be 

increased with the help of direct communication with the 

robot. Both work and private life of humans can be assisted by 

the robots. For human beings postures, gestures are the base of 

communication. A posture which can also be called a gesture 

is more easily understood than a verbal language. A human to 

robot or machine interface is required which is easy to use, 

immediate and can be implemented easily. Most of the robots 

work through the fed instructions which requires a person 

trained, also if anything goes wrong then it requires time to 

recover. Implementing a system of robot and human using 

gestures will allow robot to work more rapidly in a way that it 

is easier for operation. Images play significant role in human 

perception as vision is the most advanced of senses in human. 

Living beings have limitation over the band vision, but 

machines which are used for imaging have access to the entire 

electromagnetic spectrum from radio to gamma waves.  

A modern society art, technology, science to each and every 

sector has been influenced by the digital images. Human 

beings may remember the video or the movie seen many years 

before than what was the name of the chapter of any subject in 

school that means vision plays an important phenomenon in 

human .Systems used for security, nowadays are using modern 

technologies which more accurate than the older ones which 

are being replaced by CCTV, scanner which can scan the 

fingerprint, also face recognition, eye i.e. retina scanner and so 

on. .Hand gesture recognition techniques performance in a 

general setting require dealing with temporal tracking for 

dynamic gestures. Ergonnomics is being reduced. Application 

of this to users is wide with a very fast speed and alos in real 

time. In this the arm is being controlled by the gestures given 

by the user where the camera continuously grabs the image 

and required movement is being recognized. 
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2. BLOCK DIAGRAM 

 

2.1 BLOCK DIAGRAM EXPLANATION 

Color pointer is being used, in which colored ribbons of red, 

blue, green or any dark color which can be recognized is tied 

at the fingers of the hand as shown in the block diagram 

above. The camera captures the whole image; gesture 

estimation is done in the computer through image processing 

algorithms. After that the required movement is then send to 

the microcontroller through the communication cable, then to 

the MAX232(IC), then to the microcontroller. For the 

movement of robotic arm motor driver IC’s which are 

connected to the microcontroller and then to the arm are used. 

The arm used is shown below 

  

FIG:1 ARM’S TOP VIEW 

 

FIG:2 SIDE VIEW OF ARM 

3. GESTURE FLOW 

TABLE I: GESTURE FLOW 

CAMERA  INTERFACING 

FRAME GRABBING 

BLUR(GAUSSIAN) 

RGB TO HSV CONVERSION 

COLOR THRESHOLDING 

BLOB DETECTION 

VECTOR CALCULATION 

GESTURE ESTIMATION 

POST PROCESSING 

 

3.1 Camera Interfacing: This is nothing but interfacing of the 

camera  external or internal to the computer or the laptop used 

for image processing. 

3.2 Frame Grabbing: As the gestures are continuously 

changing, a group of images are being continuously analyzed 

in order to estimate the movement required. 

3.3 Blurring: Gaussian blur is being applied. It is done 

inorder to reduce image noise and reduce the detail which are 

not required i.e. only to extract the required information. It is a 

low pass filter that reduces high components of frequency . A 

WBC image with its blurred image is shown below. 

 

    

         FIG:3 IMAGE OF WBC         BLURRED WBC IMAGE 

 

3.4. RGB to HSV: For more accurate analysis of image HSV 

model has more priority than RGB model. H (HUE),   
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S(SATURATION) and V(VALUE). Seection of color is more 

specific, also if V is being varied both S,H remains constant 

which is not in the case of RGB. An example of a RGB and 

HSV image is being shown below. 

    

FIG: 4                  RGB                                       HSV  

 

3.5. Color Thresholding: The HSV converted image is 

threshold depending upon the HSV values. 

 

         

           

      FIG:5 IMAGE OF WBC   THRESHODED WBC IMAGE 

 

3.6. Blob Detection: It is nothing but the detection of the 

required part from the image. In this red and yellow ribbons 

which are detected as blobs from the image. It refers to visual 

modules that are aimed at detecting points and or regions in 

the image that differ in the properties like brightness or color 

component to the surroundings. The figure below shows the 

WBC’s present through blob detection. 

      

          

          FIG:6 WBC’S IMAGE         BLOB  DETECTED 

 

3.7. Vector Calculation: In this the degree or the amount of 

movemen by which the arm should moove is being calculated. 

The  COG(centre of gravity) , pixel values of the blobs in 

order to estimate the distance moved is being calculated.  

 

3.8. Gesture Estimation: After all the above algorithms the 

required movement is estimated which is then send to the 

microcontroller. 

 

3.9. Post Processing: In order to make the motors move, IC’s 

which are used for IC’s are used which is then connected to 

the robotic arm. 

 

4. RESULT 

MANUAL OPERATION 

TABLE:II TIME DELAY 

OPERATION I 

(ms) 

II 

(ms) 

III 

(ms) 

AVERAGE 

(ms) 

OPEN 550 530 550 543.33 

CLOSE 490 510 490 496.66 

RIGHT 480 510 470 486.66 

LEFT 470 480 490 480 

 

COLOR POINT BASED OPERATION 

TABLE:III TIME DELAY 

OPERATION I 

(ms) 

II 

(ms) 

III 

(ms) 

AVERAGE 

(ms) 

OPEN 571 549 572 564 

CLOSE 508 529 508 515.33 

RIGHT 515 498 510 507.66 

LEFT 490 500 498 496 

 

5. CONCLUSION 

From the above result table for both manual and color pointer 

based operation the time delay is being calculated. We can 

observe that there exist time delay for both, but for ggesture 

based is somewhat more than the manual. It is because as 

programming is done in matlab software, which is not meant 

for serial communication, other software like java if used 

reduces delay to most extent. 
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