
DOI:

© 201

M

M

Abstr
the re
arm d
and i
and f
indic
paper
 
Keyw
 

A r
prog
arm 
of a 
conn
as 
disp
cons
kine
and 
the 
nece
subs
 
Sinc
help
In o
cont
carry
also 
dang
error
are a

: http://dx.doi.

15-19, IJARCS A

A

Dep
Mukesh Patel S

Dep
Mukesh Patel S

ract: The purpo
esearch investig
discussed in the
ncluded researc
features of curr
cated that roboti
r also discusses

words:  Android

robotic arm 
grammable, w

may be the s
more complex

nected by join
in an artic
lacement. Th
sidered to form
ematic chain o
it is analogou
reasons why

essary are - h
stance handlin

ce early 2015, 
ps chisel into r
other recent d
trol arm tech
ying, holding,
have growin

gerous situatio
r can cause fa
also being de

.org/10.26483/

Interna

All Rights Reserve

A QUALIT

 Akash B
artment of Co

School of Tech
Engineering

Mumbai
 

Sidhant 
artment of Co

School of Tech
Engineering

Mum

 
ose of this pape
gated the positi
e paper shall co
ch, observation
rent robots, whi
ic arms are incr
s the self-design

d Application; M

I. INTROD

is a type o
with similar fu
sum total of th
x robot. The li
nts allowing e
culated robot
he links of 
m a kinemati

of the manipul
us to the huma
y developmen
human errors

ng, etc.  

the percussiv
rock has had a
evelopments, 
hnologies use
, adjusting and

ng use of such
on where any
atal losses. Com
eveloped so as

/ijarcs.v9i2.551

Vo

ational Jou

Av

ed    

TATIVE 

Bajoria, 
omputer Scien
hnology, Man

g, NMIMS 
i, India 

Birla,  
omputer Scien
hnology, Man

g, NMIMS 
mbai, India 

er is to determin
ive and negativ
ompares with th
s, and case stud
ich provided a 
reasingly being
ned robot’s capa

Micro-Controlle

DUCTION 

of mechanica
unctions to a 
he mechanism
inks of such a 
either rotation
t) or transla
f the manip
ic chain. The 
lator is called 
an hand. Area
nt of roboti

s, handling er

ve mechanism
an intermittent

we have hap
ed extensively
d precision of
h arms in ind

y control fault
mpletely autom
s to reduce hu

12 

olume 9, N

urnal of Ad

REV

vailable On

ANALYS

nce 
nagement and 

J
Departme

Mukesh Pat
Management

     M

nce 
nagement and 

ne the qualitativ
ve aspects of th
hese. The resea
dies. The analys
need for a low

g used in home 
abilities, in com

er; Robotic Arm

al arm, usua
human arm, t

m or may be p
a manipulator a
nal motion (su
ational (line

pulator can 
terminus of t
the end effec

a of concern a
c arm becam
rrors, hazardo

m in the drill th
t electrical sho
ptic and remo
y in space f
f equipment. W
dustries to avo
ts due to hum
mated industr
uman workloa

No. 2, Marc

dvanced Re

VIEW ARTI

nline at ww

SIS OFW
 

 
Jaideep Bhid
ent of Comput
tel School of T
t and Enginee

Mumbai, India
 

ve advantages 
e current robot

arch techniques 
sis used triangu

w cost yet effici
automation as 

mparison to the 

m; Wireless Con

ally 
the 

part 
are 
uch 
ar) 
be 

the 
tor 

and 
me 
ous 

hat 
ort. 
ote-
for 
We 
oid 

man 
ries 
ad. 

W
av
an
al
th
ex
O
w
ho
an
m
W
w
ha

A.

Th
pr
ro
un
Th
sp
vo

ch-April 20

esearch in C

ICLE 

ww.ijarcs.in

WIRELESS

D
Mukesh Pate

e,  
ter Science 
Technology, 
ring, NMIMS

a 

D
Mukesh Pate

and the design 
ts available on t
were mixed qu

ulation and resu
ent robot, unav
well, apart from
existing robotic

ntrol. 

We aim to de
vailable comb
nd more withi
lready having
hat all availab
xpensive or ar

Our motivation
was our zeal 
ospitals for p
nd cannot per

make the lives
We have review
well as drawn 
ave decided th

II. SURV

. Research Pa

he paper disc
rimary input fo
obot. The m
nderstands 8 c
he ZigBee M
peech input. T
oice comman

018 

Computer 

nfo 

S ROBOT

Soham 
Department of 
el School of T

Engineer
        Mumb

S 

Artik
Department of 
el School of T

Engineer
Mumb

of a robotic arm
the online mark
ualitative metho
ulted in the disc
vailable in the e
m the existing 
c arms. 

evelop a robo
binations of m
in a smaller c

g conducted a 
ble options in
re not develop
n for taking u
to help in p

patients who a
rform simple 
s of thousands
wed a few res
conclusions 

he type of robo

RVEY OF VAR

aper 1 [1] 

cusses the imp
for the function
method used 
commands suc

Module is esse
This module i
nds or remot

 Science 

ISSN N

TIC ARM

Bhatnagar,  
Computer Sc

Technology, M
ing, NMIMS 
bai, India 

ka Singh,  
Computer Sc

Technology, M
ing, NMIMS 
bai, India 

 

m. From the pe
ketplace, and h
ods that provide
overy of a vast 
existing scenari
industrial autom

otic arm that
movement in 
cost frame, aim

market surve
n this area a

ped enough to 
up researchin
providing eas
are suffering 
actions. Simp

s simpler, and
search papers 
from the sam
otic arm we in

RIOUS ROB

plementation 
ning of a wire
is speaker 

ch as up, dow
ential to the f
is used to tra
te control m

 262

No. 0976-56

MS 

ience 
Management a

ience 
Management a

erspective of a c
how the self-des
ed cross-examin
difference in p

io. The researc
mation clientele

t performs al
the current m
ming to do so
ey and discov
are either way
sink money in

ng of robotic 
se and comfo

through weak
ply put, we a
d hopefully, b
and taken ide

me, in doing s
ntend to design

BOTIC ARMS

of using spee
eless pick and 

independent,
wn, pick, place
functioning o

ansmit the dif
made by the 

2 

697 

and 

and 

client, 
signed 
nation 

pricing 
h also 
e. The 

ll the 
market 
o after 
vering 
y too 
nto.  

arms 
ort in 
kness 
im to 

better. 
eas as 
so we 
n.  

S 

ech as 
place 

, and 
e, etc. 

of this 
fferent 

user 



Akash Bajoria, et al, International Journal of Advanced Research in Computer Science, 9 (2), March-April 2018,262-266 

© 2015-19, IJARCS All Rights Reserved       263 

(encoded in the form of 4-bit digital data) wirelessly to the 
receiver, which decodes the received 4-bit digital data and 
according to which the arm, gripper and platform moves. 

The robot aims to be user friendly in the social context, with 
user independent speech as the combining fragment for its 
popularity. However, the robot can only function in 
controlled environments, i.e., exempt on any noise interfering 
with the voice commands. The presence of persistent noise 
results in the robot not being able to differentiate between 
sounds and hence, not recognizing the commands. The build 
itself is quite poor, with no cladding provided to any parts, 
and thus is extremely vulnerable to wear and tear. 

Advantages 

● Low Cost 
●Appealing and the most user-friendly method of 
input 
 

Disadvantages 
●No cladding over the robot makes it vulnerable to 
damage 
●The voice commands do not specify a unit of 
movement in a direction, hence the robot is not 
accurate enough 
 
●Noise in the surrounding environment makes the 
input redundant as the robot cannot infer it 
●Method of communication limits its usage only to 
a range of good audibility 

 

B. Research Paper 2 [2] 

The robotic arm discussed in this paper is made from acrylic 
sheets which have been laser cut. The motors are mounted 
and connected the Arduino board allowing the robot to move. 
The robot has 4 degrees of freedom two about the base, one 
about the elbow joint and one about the grabber. The board 
can now be programmed to move the arm. Additional 
sensors can be added for more functionality. The robot can 
be controlled via a remote. 

Advantages 

●Modular design 
●Low Cost 
●Reprogrammable 
●4 Degrees of freedom 
 

Disadvantages 
●The wires are exposed leading to the robot being 
fragile 
●The robot is requiring some knowledge about 
soldering for adding additional modules 

C. Research Paper 3 [3] 

This paper proposes control using haptic glove control.  

Design 

A.  Haptic gloves: This part is mainly used for controlling 
the robot arm. The design of the gloves is completely same 
as the human hand. But here we are discussing 
potentiometer-based gloves. The potentiometer used to 

control the position of the robot arm, these are connected to 
each and every finger of gloves and when we move the hand 
same output will be done by the robot arm. This sensor is the 
device that measures a physical touch into an electrical 
signal. MEMS (Micro Electro-Mechanical Systems) 
potentiometer is one frequent sensor can be used [4]. 
 
B.  Robot arm: The body complete robot arm is fixed on the 
base. The hand is made up of acrylic fiber. The pick and 
place capacity totally depend upon the kind of motors used. 
 
C.  Microcontroller AVR 8535: Every automated system 
has got microcontroller as base. This paper used AVR 
microcontroller. The AVR 8535 microcontroller has high 
performance and low cost. It is 8-bit microcontroller and it 
has a power consumption capacity with best speed. This is 
present on both side i.e. glove and robot arm side. 
 
D. RF transceiver module: This is acting as transceiver. It 
has got CC 2500 chip which 2.4 GHz transceiver.  
 
E. ST 3654 –CC 2500 ZigBee Based Transceiver Module: 
This module is installed at both the ends for input and out of 
signal. ZigBee module is used for two-way communications. 
 
F.  Zigbee Module: Zigbee is the most promising wireless 
communication technologies because of it high reliability, 
good data rate, easy to use and low cost. Zigbee is the name 
for a collection of high-level communication protocols for 
devices based on the IEEE802.15.4 standard. Zigbee is an 
RF (radio frequency) communication standard that makes it 
very simple to transmit digital information between devices. 
Zigbee modules are inexpensive components which integrate 
an antenna, amplifier, transmitter/receiver, and circuitry that 
allows you to send and receive data between the Zigbee and 
a microcontroller over a standard serial connection. Zigbee 
modules are perfect for applications like building a remote-
control unit for your robot, or allowing your robot to 
wirelessly transmit data such as sensor readings and internal 
states. Zigbee is a protocol stack based on the 802.15.4 
wireless network communication standard. It is low-cost, 
low-power and all-in-all perfectly suited for low-bandwidth 
communicationneeds. The bandwidth is on the order of tens 
to hundreds of kilobits per second, and the range is up to 
about a kilometer, depending on equipment. 

Motors  

A. Motor driver Section: The microcontroller receives the 
code for left, right, up, down of robot from PC at port 1. It 
checks the code and according to that provides the data to 
motor on port o. To run the motor, we have used L298 motor 
driver IC. Two motors on the left side of the robot are 
connected in parallel combination & other two in the right 
side are connected in parallel combination. Apart from this 
motor such as B. IC L298 motor is also used. 

 Advantages 

● Gives the real-time action with objects 
● It works continuously and won’t take any rest 
● Precise control of tool during operation  
●Controlling is also very easy as it is controlled by 

haptic gloves 
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Disadvantages 

● Implementation cost of Haptic technology is very 
expensive 
●   Debugging issues 
● Haptic applications can be very complex design 
and it’s also required   specialized hardware and 
accordingly processing power  

 

D. Research Paper 4 [4] 

The paper presents the design of a robotic arm with 3 
Degrees of Freedom. The design is influenced by a number 
aspect, such as geometry of the manipulator, dynamics, 
structural characteristics of the manipulators and actuator 
characteristics. The arm resembles a human arm, with the 
stationary part of the arm being the shoulder. The arm is 
designed such that it is slender. This is done to reduce 
weight, which is crucial in reducing power consumption 
during its operation. The end of the arm has a carry end-
effector, which takes the role of a gripping mechanism.  
 
The motion of the arm is given by kinetic modelling. To 
perform kinetic modeling of the robotic manipulators the 
Denavit-Hartenberg convention and the screw theory 
technique is used. The method involved in using the 
cartesian coordinates of the arm link to find the desired joint 
space for generation of trajectory. The force and the torque 
of the arm is determined by the Euler-Lagrange formula. The 
analytic simulations of the results were done on Robo-
Analyzer software. 

Advantages 

● The robotic arm is designed for joint fault 
tolerance. The arms are slender thereby reducing 
the weight of the joints and also the overall power 
consumption during operation  
● The arm also uses efficient mathematical formula 
to calculate and determine accurate movement of 
the robot 
 

Disadvantages 
● The robot although accurate in movement does 
not have enough strength to carry objects that are 
big and heavy 

E. Research Paper 5 [5] 

 
The paper discusses an android application that provides an 
interface for controlling the arm via two mechanisms; 
Smartphone Tilt and Remote, using either of the wireless 
networks, a boosted- Bluetooth or Wi-Fi. The paper focuses 
on methods of control and communication at length rather 
than the construction of a robotic arm. 

Wireless Communication Mechanisms 

A. Wi-Fi: 
B. The arm uses an ESP8266 Wi-Fi module with integrated 

TCP/IP protocol stack that can give any microcontroller 
access to an open WIFI network. 

B.   Bluetooth: 
The arm uses a HC-05 module which is an easy to use 
Bluetooth SPP (Serial Port Protocol) module. It usesCSR 
Bluecore 04-External single chip Bluetooth system with 
CMOS technology and with AFH (Adaptive Frequency 
Hopping Feature), enabling the Bluetooth to work over much 
larger distances than usual. 

Control Mechanisms 

A. Phone Tilt: 
B. The phone tilt control works on the change in 

orientation of the phone which can be measured by the 
inbuilt accelerometer in the phone; the change of axis 
detected by the accelerometer will be transmitted via 
Bluetooth or Wifi to the microcontroller. 
 

C. Remote Control: 
D. A simple interface is made in the android application to 

transfer commands to the arm; using touch buttons. The 
command can be transmitted to the microcontroller via 
Wifi or Bluetooth. 

Advantages 

●Offers two modes of communication for varied 
distances 
●Uses an Android application to control the robot 
●User friendly, easy to use 

Disadvantages 

 
●Quite expensive 
●Only at prototype stage 

 

III. COST AND VERDICT 
 
 
We performed a thorough market survey on the pick and 
place robots available for the public (Robokits, Amazon 
India, Robotworx- the leading online retailers of pick and 
place robots). [6] The high-end pick and place robots 
available in the market are have great features such as 6 
degrees of freedom, high picking strength, and a 
combination of soft and hard grips. These robots though, 
cost upwards of  � 25,000 and are not affordable for large 
masses of the public. The cheapest ones, starting at  � 
7,000, have extremely few features such as 1 or 2 degrees of 
freedom, no wireless connectivity, poor build quality, and 
low to none reprogramming ability. We aim to bridge the 
gap between the features provided by the low end and high-
end robots, and still cater to the market of the masses. We 
estimated our cost of production to be  � 9,000, which fits 
perfectly into the low to medium cost bracket for robotic 
arms, while housing features found nowhere in the same 
price bracket, and develop it in accordance with the highest 
safety standards. 
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