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Abstract: This study aims at developing a machine for design printing on spherical shaped object. Printing of designs or 
shapes or any character on the circular object is tedious job .Manual system   is time consuming.  This machine proposes 
novel control architecture for design ball printing system based on robot system will solve the problem which is capable of 
drawing on spherical or ellipsoidal surfaces. You might say a pen plotter for spherical coordinates. Or a simple but unusual 
CNC machine. System consists of 2 motor controller with mechanical assembly with graphic user interface (GUI) and one 
host computer. If users draw a picture in GUI, a host computer commands client robots to reproduce it by drawing the same 
fashion. System holds the ball in the grip mechanism which is controlled by the software. The machine that can draw on 
spherical or egg-shaped objects from the size of a ping pong ball to that of a small grapefruit-- roughly 1.25 to 4.25 inches in 
diameter (3 - 10 cm). The machine is super adjustable, and is designed to draw on all kinds of things that are normally 
"impossible" to print on .The results demonstrate the effectiveness and applicability of the proposed control architectures. 
 
 
I. INTRODUCTION:  
 
A CNC Controlled machine is defined as a computer 
numerically controlled machine that is programmed 
and controlled through a computer that offers very 
short set up times and the flexibility. Today, they are 
widely used in manufacturing in combination with 
software programs to efficiently and consistently 
create different products for large companies or even 
single consumers. Their uses in the manufacturing 
sector include printing, engraving etc. Parts can be 
grooved and threaded with ROBOTIC turning 
centers, and they have the ability to be transformed 
into CNC lathes, CNC drill and tap area, ROBOTIC 
grinding, and in conjunction with routers to make 
CNC wood engravers and letterers [2]. As technology 
advances and people seek product more user friendly 
and accurate in lesser time period the main aim of the 
project is to design a system which can make any 
layman to operate the machine without much more 
knowledge of system software 
 
2.1Significance: 
According to existing system ball design is manually 
done in India. The machine has a rigid but adjustable 
chassis that allows you to mount spherical or egg-
shaped objects of various sizes, and rotate them about 
their axis of symmetry using a stepping motor under 
computer control. A second stepping motor moves a 
pen about an axis perpendicular to that “egg” axis and 
small servo motor raises or lowers the pen above the 
egg surface. Above, you can see how we adjust the 
machine adjusted for drawing on ping-pong balls. 
Below, a somewhat larger object: a medium-large 
“vanity” lightbulb: One of the major components of 
the chassis is this set of five individually routed 
0.100″ [2.5 mm] fibreglass shapes. These are actually 
fabricated in a circuit board process. Their thickness 
makes them significantly more rigid than normal 
1/16″ circuit boards. There are a few reasons for the 
circuit board process– the primary one is that it 
makes our robot remarkably rigid and durable. A side  

 
benefit is that we can use the copper layers to form 
integrated heat sinks for the stepper motors 
 
1.2Statement of the Problem:  
This study aims at developing a machine for design 
printing on spherical shaped object. Printing of 
designs or shapes or any character on the circular 
object is tedious job .Manual system is time 
consuming. This machine proposes novel control 
architecture for design ball printing system based on 
robot controlled system will solve the problem which 
is capable of drawing on spherical or ellipsoidal 
surfaces. You might say a pen plotter for spherical 
coordinates. Or a simple but unusual Robotic 
machine. System consists of two motor controller 
with mechanical assembly with graphic user interface 
(GUI) and one host computer. If users draw a picture 
in GUI, a host computer commands client robots to 
reproduce it by drawing the same fashion. System 
holds the ball in the grip mechanism which is 
controlled by the software. The machine that can 
draw on spherical or egg-shaped objects from the size 
of a ping pong ball to that of a small grapefruit-- 
roughly 1.25 to 4.25 inches in diameter [3 - 10 cm]. 
The machine is  adjustable, and is designed to draw 
on all kinds of things that are normally "impossible" 
to print on .The results demonstrate the effectiveness 
and applicability of the proposed control 
architectures. 
 
1.3Objectives: 
The goal of this project is to design and build a 
Robotic controlled design printing machine for 
spherical object .At the same time, the unit will have 
a minimum cost price point compared with other 
machines of similar functionality selector to cution 
stage does all the arithmetic and logical operations 
including shift and rotate. It also sets the overflow 
flag in case of arithmetic instructions. Memory/IO-
write back stage is responsible for accessing external 
memory for data and for writing the results back in 
destination register.  
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2) Control Unit: Hardwired control approach is 
best suited for control unit of RISC processor because 
very few control signals needs to be generated for 
smaller set of instructions. Sequencing of control 
signals for various stages of processor is important 
issue and is achieved by passing them through clock 
sensitive units in succession. 

3) Hazard Detection Unit: This unit primarily 
detects the resource conflicts and generates the 
necessary signals for execution forwarding unit and 
branch forwarding unit. The source of current 
instruction may be the destination of previous 
instruction and in such case the data supplied to 
execution stage is not correct until result of previous 
instruction is written. back to destination 

4) Branch Forwarding Unit: When an interrupt 
occurs and the current instruction in execution is 
branch instruction then the return address is not the 
next sequential address but it will be the branch target 
address. This unit takes care of it. It also flushes the 
instructions following the branch instruction in the 
pipeline if branching actually takes place.  

5) Execution Forwarding Unit: When resource 
conflicts occurs this unit directly forwards the result 
of execution unit as a source to the instruction 
following the current instruction in execution stage. 
 
II. LITERATURE REVIEW 

 
Such system is to design and build a Robotic 
controlled design printing machine for spherical 
object .At the same time, the unit will have a 
minimum cost price point compared with other 
machines of similar functionality. The areas of 
technology that will be covered in this review are: 
 
 Mechanical Systems Review 
  Motor Driver Electronic Techniques 
 Hardware and Software Requirement 
 Embedded Control 
 
2.1 Finding of the Literature Review:- 
 Proposed Material: The chassis is essentially a circuit 
board; the fiberglass-copper laminate (grade G10 or 
FR4 glass-epoxy phenolic or garolite with copper 
laminate) can be used The chassis material is 
nominally 0.094" [2.4 mm] thick, but for  acrylic, 
probably use thicker material to make up for the 
difference in rigidity. Recommend 3/16" [~5 mm] 
thickness or so. 
 
2.2  Mechanical Systems Review:- 
The mechanical subsystem of a DPS provides the 
means needed to Print different designs on object.  
The choice of materials has a direct impact on 
performance, precision, repeatability, longevity, and 
mechanical noise transfer into the parts. The 
mechanical parts of machine consists of Chassis with 
complete setup of assembly and Pen arm assembly 
The DPS has a rigid but adjustable chassis that allows 

you to mount spherical shaped objects of various 
sizes, and rotate them about their axis of symmetry 
using a stepping motor under computer control. A 
second stepping motor moves a pen about an axis 
perpendicular to that object axis, and a small servo 
motor raises or lowers the pen above the object 
surface. a somewhat larger object: a medium-large 
“vanity” light bulb The DPS is robot that can draw on 
spherical shaped objects from the size of a ping pong 
ball to that of a small grapefruit-- roughly in diameter 
[3 - 10 cm]. Major components of the chassis are set 
of few routed fiberglass shapes. These can be 
fabricated in a circuit board process. Their thickness 
makes them significantly more rigid than normal 
circuit boards. There are a few reasons for the circuit 
board process– the primary one is that it makes our 
robot remarkably rigid and durable.  
 
2.3 Motor Driver Electronic Techniques:-  
Drivers of motors are to increase the current handling 
capacity of motor some of the drivers like ULN 2803 
are used which provide current upto 1Ampere 
 
2.4 Hardware software requirements:- 

 miniature Phillips-head  
 Flathead screwdrivers. 
 Motor Drivers  
 Servo motors 
 Stepper motors 
 Mechanical system  
 PC 
 USB port (Windows),  

 
2.5 Embedded control Hardware Details:-  
Processing Unit: The Board hardware consists of a 
microcontroller and two stepper drivers, along with 
some voltage regulators and USB connection 
hardware. The system requires the pause button to 
allow the user to pause plotting. Pen holder: The 
standard pen holder can be used with the system can 
be designed to fit various art pens including Sharpie 
Ultra Fine Point pens. The Diamond Engraving Tool 
makes a vibrated-tip diamond-point engraving tool, 
capable of light-duty marking and engraving on hard 
materials like glass, stone, and ceramic. The 
diamond-point tool, an extra upper pen arm assembly 
of stiffer-grade hinge, can be used with high-speed 
vibrating motor, a driver board for the motor. Motor 
Specification: stepper motor 12v operating with the 
torque of 2kg with micro stepping the stepping 
motors have a native resolution of 200 steps per 
revolution and on using 16x micro stepping drivers 
machine can achieve a resolution of 3200 steps per 
revolution in each axis of motionServo Motor: 
operating voltage 4 to 6v with 1Kg torque servo can 
operate 180° when given a pulse signal ranging from 
600usec to 2400usec. 
 
III. RESEARCH METHODOLOGY:- 
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Methodology refers to the theoretical arguments that 
researchers use in order to justify their research 
methods and design. There is an extensive range of 
well established methodologies in the mechanical  
engineering  of which a growing subset is beginning 
to be used in engineering education research in 
common parlance refers to a search for knowledge. 
One can also define research as a scientific and 
systematic search for pertinent information on a 
specific topic. My research work goes with the 
designing system for printing different designs as it is 
more of manually available. A more explicit 
engagement with methodologies, particularly those 
that are only emerging in engineering design printing 
research, is important so that engineering researchers 
can broaden the set of research questions they are 
able to address. Utilization of different software’s of 
open source so as to avoid license complication our 
system will be cheaper than the other system 
.principle. The design is simulated and then 
implemented on FPGA successfully. The maximum 
frequency of operation on the Xilinx’s Spartan-II 
FPGA is 26-MHz.  
 
IV. BLOCK DIAGRAM:- 
 

 
3.1Block details:- 
3.1.1 Software:-  
To generate the design  an open source software can 
be used  one of the software available similar to other 
graphics software is Inkscape  An Open Source 
vector graphics editor, with capabilities similar to 
Illustrator, CorelDraw, using the W3C standard 
Scalable Vector Graphics (SVG) file format. 
Inkscape supports many advanced SVG features 
(markers, clones, alpha blending, etc.) and great care 
is taken in designing a streamlined interface. It is very 
easy to edit nodes, perform complex path operations, 
trace bitmaps and much more. 
 
V. LIMITATIONS 
 
 Represented novel design which is a combination of 
robotic and mechatronics system arm assembly and 
with the help of open source software ink space 

which supports different graphical features. The 
limitation is that specific size of object is required for   
design purpose. To overcome the limitation system 
can be modified which can be usable for other shapes 
and size also by making the holders for all types, size 
of object. 
 
VI. EXPECTED OUTCOME:- 
 
In this project I represented a novel design which is a 
combination of robotic and mechatronics system 
where user defined designs can be engraved into the 
object using mechanical arm assembly and with the 
help of open source software inkspace which supports 
different graphical features. Accuracy and speed can 
be maintained by using high speed motors with high 
end drivers to drive the motor at accurate speed. 
Some issues like portability will be considered in due 
course of time by embedding batteries to achieve a 
self-contained portable system. the other important 
issue is to make system usable for other shape also by 
making the holders for all types ,size  of object. 
 
VII. WORK PLAN OF PROJECT 
 

 
 
VIII. EXPECTED OUTCOME: 
 
In this project I represented a novel design which is a 
combination of robotic and mechatronics system 
where user defined designs can be engraved into the 
object using mechanical arm assembly and with the 
help of open source software inkspace which supports 
different graphical features. Accuracy and speed can 
be maintained by using high speed motors with high 
end drivers to drive the motor at accurate speed. 
Some issues like portability will be considered in due 
course of time by embedding batteries to achieve a 
self-contained portable system. the other important 
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issue is to make system usable for other shape also by 
making the holders for all the types of object. 
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