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Abstract -The accuracy of the robot system due to the Graphical User Interface (GUI) representation is 

proposed in this paper, in order to enrich & enhance Robotics. The user can use interactive GUI to select a target 

book and then robot system performs task autonomously. When the robot system fails to work because of some 

errors such as misrecognition, the user can teach robot system how to perform its task. The basic concepts 

behind GUI representation are introduced, and the associated irregularities in using an Open loop Robotics 

system, along with possible measures on how to tackle these shortcomings, are discussed. The main objective is 

to deliver a greater understanding of the efficiency & precision related aspects of a Closed loop Robotic System. 
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I.  INTRODUCTION 

This project consists of a mobile platform moving over a range of 500 meters in external or internal 

environment. This platform carries a manipulator over it. Manipulator is a device used to manipulate materials 

without direct human contact. Also a graphical user interface is designed which basically allows users to interact 

with electronic devices through graphical icons and visual indicators. The GUI plots the replica of the whole 

assembly containing mobile platform and manipulator thus helping operator to get the real time view of the 

robot. In short, the user can control the robot accurately from any desired viewing angle by getting the 

continuous real time view of robot. A Wi-Fi-module is used for the transmission & reception of the signal that is 

responsible for commanding and getting the feedback from the robot assembly. The multi axis motion controller 

is used for receiving the commands from the user. By using Galil’s 40x0 DMC which has on board 

microcontroller and motor drivers which are together used to control and motion the wheels, arms and other 

parts of the assembly. Thereafter using the kinematical equations the computation of position of the end-effector 

from specified values for the joint parameters can be made. A camera is also be mounted on top of the robot 

carrier. GUI controlled means that the operator Controls the robot through a Controller by virtually watching the 

Graphical User Interface (the exact replica of robot) representation on screen. 

II.  SYSTEM DESCRIPTION 

Fig.1 illustrate the image of developing system the system includes GUI, Network module, Controller & motion 

controller.Motion control module control position and posture of the robot. The manipulator & position of 

wheels is handled by the motion controller. The Operator controls the whole robot system assembly with the 

help of Controller. 

The motion controllerthat is mounted on the robot System is a DMC-40x0 motion controller which is the 

highest performance, stand-alone motion controller. It belongs to Galil's latest generation motion controller 

family, which accepts encoder inputs up to 22 MHz, provides servo update rates as high as 32 kHz, and 

processes commands as fast as 40 microseconds-10 times the speed of prior generation controllers. 
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Fig.1 

A Graphical User Interface (GUI) is designed 

through graphical icons and visual indicators. The GUI here plots the replica of the whole assembly containing 

mobile platform and manipulator thus helping operator to get the real time view of the rob

can control the robot accurately.The motion unit is interfaced to a PC with Ethernet 10/100Base

 

The robot assembly consist of a manipulator which consist 

Antenna and a Camera to get the visual view of 
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Fig.1 The image of developing model 

(GUI) is designed which allows users to interact with electronic devices 

icons and visual indicators. The GUI here plots the replica of the whole assembly containing 

mobile platform and manipulator thus helping operator to get the real time view of the rob

The motion unit is interfaced to a PC with Ethernet 10/100Base

 

Fig.2 Mobile robot 

3.Manipulator 

 

 

Fig.3 Manipulator 

The robot assembly consist of a manipulator which consist of 5 Degree of Freedom (D.O.F).A omnidirectional 

visual view of theenvironment near the robot. 
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to interact with electronic devices 

icons and visual indicators. The GUI here plots the replica of the whole assembly containing 

mobile platform and manipulator thus helping operator to get the real time view of the robot. In short, the user 

The motion unit is interfaced to a PC with Ethernet 10/100Base-T. 

 

 

(D.O.F).A omnidirectional 
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The Manipulator is nothing but a robotic arm with a gripper as its end-effector it is an ‘Articulated’ type of 

robotic arm. At its end i.e. it’s end effector is having a gripper which can grab and release any object. 

 

 

 

Fig.4Camera system 

The camera that is used is a Kinect Camera the main features of the Kinect camera are: 

a)  Camera:-It is an ordinary camera which provides the 2D RGB image of any object. 

b) Depth Sensor:-It consists of an infrared laser projector which calculates the depth of any object. 

c) Multi-array Microphone:-It is basically used for the recognition of voice. 

d)  Tilt:-The whole assembly is connected to a motor so that we can tilt the kinect to have the visual view from 

different direction.So the kinect uses the combination of all 4 different parts to give the realistic view of any 

scene[5]. 

 

III. MOTION CONTROLLER 

 
The DMC-40x0 is available with up to eight axes in a single standalone unit. The DMC-4010, 4020, 4030, 4040 

are one thru four axes controllers and the DMC-4050, 4060, 4070, 4080 are five thru eight axes controllers. 

Designed to solve complex motion problems, the DMC-40x0 can be used for applications involving jogging, 

point-to-point positioning, vector positioning, electronic gearing, multiple move sequences, and contouring. The 

controller eliminates jerk by programmable acceleration and deceleration with profile smoothing. For smooth 

following of complex contours, the DMC-40x0 provides continuous vector feed of an infinite number of linear 

and arc segments[3]. The controller also features electronic gearing with multiple master axes as well as gantry 

mode. 

 

 

 

 

 

Fig.5Motion Controller 
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Features:- 

1)Onboard Microcontroller 

2)Onboard Motor Driver 

3)Onboard Amplifiers. 

4)Can Drive 8 motors simultaneously. 

For synchronization with outside events, the DMC

digital inputs (16 inputs for DMC-4050 thru DMC

for DMC- 4050 thru DMC-4080), and 8 analog inputs for interface to joysticks, sensors, and pressure 

transducers. The DMC- 40x0 also has

encoders are not being used (2 inputs / each axis). Dedicated opto

reverse limits, abort, home, and definable input interrupts

 

IV.
 

GUI is a type of interface that allows users to

indicators .Tools through which we can interact with GUI are Computer keyboard,

touchpad, trackball, joystick, virtual keyboard, head

temporal behavior of a GUI is an important part of software application programming in the area of human

computer interaction. Its goal is to enhance the effic

stored program, a design discipline known as usability. 

viewed from any viewing angle. 

 

 

Fig.

After collecting the feedback from the robot, GUI

Thus from the changing position of the robot a decision can be taken by the operator as how to move the 

assembly further. For making the GUI 

software i.e. visual basics 2010 version with the OpenGL library.

The operator will command the robot through the controller then these command s

Wi-Fi network to the remote location of the robot The rec

controller then depending upon the commands the robot will move in the external environment as the robot 

assembly moves the encoder connected to the moving parts collect

a feedback to the Graphical User interface through the motion controller and the wifi network .Thus the GUI 

plots the exact replica of  the robot on the screen of the user so depending upon the feedback plotte

take the further decision as how to move the assembly if there are any obstacle in then then from GUI we can 
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4)Can Drive 8 motors simultaneously.  

For synchronization with outside events, the DMC-40x0 provides uncommitted I/O, including 8 

4050 thru DMC-4080), 8 high power optically isolated outputs (16 outputs 

4080), and 8 analog inputs for interface to joysticks, sensors, and pressure 

40x0 also has an additional 32 I/O at 3.3V logic. Further I/O is available if the auxiliary 

encoders are not being used (2 inputs / each axis). Dedicated opto-isolated inputs are provided for forward and 

reverse limits, abort, home, and definable input interrupts [2]. 

IV.  GRAPHICAL USER INTERFACE 

that allows users to interact with electronic devices through graphical

indicators .Tools through which we can interact with GUI are Computer keyboard, 

trackball, joystick, virtual keyboard, head-up display[4]. Designing the visual composition and 

temporal behavior of a GUI is an important part of software application programming in the area of human

computer interaction. Its goal is to enhance the efficiency and ease of use for the underlying logical design of a 

stored program, a design discipline known as usability. The GUI gives the 3D view of the object and can be 

 

Fig.6 Graphical User Interface example 

the feedback from the robot, GUI is used to update the orientation and position of the 

Thus from the changing position of the robot a decision can be taken by the operator as how to move the 

For making the GUI of robotwe use computer language C++ and C 

visual basics 2010 version with the OpenGL library. 

V. RECOGNITION 

The operator will command the robot through the controller then these command signals are transmitted over 

to the remote location of the robot The received commands are processed by the motion 

controller then depending upon the commands the robot will move in the external environment as the robot 

assembly moves the encoder connected to the moving parts collect the information and gives this information as 

a feedback to the Graphical User interface through the motion controller and the wifi network .Thus the GUI 

plots the exact replica of  the robot on the screen of the user so depending upon the feedback plotte

o move the assembly if there are any obstacle in then then from GUI we can 
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40x0 provides uncommitted I/O, including 8 opto-isolated 

4080), 8 high power optically isolated outputs (16 outputs 

4080), and 8 analog inputs for interface to joysticks, sensors, and pressure 

an additional 32 I/O at 3.3V logic. Further I/O is available if the auxiliary 

isolated inputs are provided for forward and 

interact with electronic devices through graphical icons and visual 

mouse, pointing stick, 

Designing the visual composition and 

temporal behavior of a GUI is an important part of software application programming in the area of human-

iency and ease of use for the underlying logical design of a 

The GUI gives the 3D view of the object and can be 

 

is used to update the orientation and position of the robot. 

Thus from the changing position of the robot a decision can be taken by the operator as how to move the 

language C++ and C # in graphic based 

ignals are transmitted over 

ands are processed by the motion 

controller then depending upon the commands the robot will move in the external environment as the robot 

the information and gives this information as 

a feedback to the Graphical User interface through the motion controller and the wifi network .Thus the GUI 

plots the exact replica of  the robot on the screen of the user so depending upon the feedback plotted the user can 

o move the assembly if there are any obstacle in then then from GUI we can 
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come to know it and thus operator can take accurate decision such as to move the robot assembly in the reverse 

direction so that it can avoid the obstacle and move ahead.

mobile platform where controlling operator's command actions correspond directly to actions in the device.is 

also plotted on GUI. The mobile platform offers 

Depending upon the feedback received the GUI plots the exact replica of robot the position and orientation of 

mobile robot and robot arm in real time can be viewed from 

situational awareness of the surrounding environment during day as well as night & the robot can be controlled 

from a remote location by the user & accurate measurement of various movement is obtained.
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come to know it and thus operator can take accurate decision such as to move the robot assembly in the reverse 

can avoid the obstacle and move ahead.The robotic arm i.e. manipulator mounted over the 

controlling operator's command actions correspond directly to actions in the device.is 

The mobile platform offers unlimited workspace to the manipulator. 

 

Fig.7 Real view of robot on GUI 

VI.  CONCLUSION 

 
Depending upon the feedback received the GUI plots the exact replica of robot the position and orientation of 

mobile robot and robot arm in real time can be viewed from any viewing angle as well the camera gives the 

situational awareness of the surrounding environment during day as well as night & the robot can be controlled 

from a remote location by the user & accurate measurement of various movement is obtained.

 

REFERENCES 

Assistance Robotic System Using Interactive GUI" SICE Annual Conference 2008

controllers/multi-axis/dmc-40x0#info=0 

40X0 User Manual (Rev.1.0i) by Galil Motion Control, Inc 

http://en.wikipedia.org/wiki/Graphical_user_interface 

5)http://www.academia.edu/7151040/Indoor_Human_Tracking_Application_Using_Multiple_Depth

International  Journal of Emerging Trend in Engineering and  Basic Sciences (IJEEBS) 

www.ijeebs.com328 | Page 

come to know it and thus operator can take accurate decision such as to move the robot assembly in the reverse 

The robotic arm i.e. manipulator mounted over the 

controlling operator's command actions correspond directly to actions in the device.is 

 

 

Depending upon the feedback received the GUI plots the exact replica of robot the position and orientation of 

any viewing angle as well the camera gives the 

situational awareness of the surrounding environment during day as well as night & the robot can be controlled 

from a remote location by the user & accurate measurement of various movement is obtained. 
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