
 

 
  

 

  

CO

 
Abstract: This
newly develop
floor around/n
cleaning is a
robots. This 
algorithm, vac
robot. The c
optimization of
Key words: 
algorithm, cov
 
1. INTRODU

Human fr
home service r
taken great att
since the ma
saturating. It i
robots from i
markets for ro
appliance ma
services in au
natural interfa
essential and t
on such appli
2003). The m
robots are to p
knowledge of 
a synchronize
available robo
and Trilobite 
random decisi
of this work 
mobile cleanin
solutions. The
autonomously
in Fig. 1.  

 

 

 

 

 

 

 

 

 

Fig. 1. Schema

OVERAGE

SIKK

s paper prese
ped robot whic
near the barbe
a desirable ch

paper includ
cuum suction ab
coverage perfo
of mobility in th

service robo
verage performa

UCTION 

riendly service
robots, cleaning
tention in order
arkets for co
is a step to cha
industries to h
obots from indu
arkets. In orde
utonomous robo
face between t
there have been
ications (Betke
most desirable 
provide best co

f a smooth drive
ed cleaning me
ots as the Room

by Electrolux
ions or random 
is to evaluate 
ng service robo
e proposed sys

y in particular a

atics of robot  

Barber Chair

Annals of DA

E PERFOR

KA, N[itish]; 

nts the covera
ch has been de
er’s chair in a 
haracteristic o
des the sche
bility and traje

formance analy
e last section of
ot, cleaning 
ance 

 robots such 
g robots, enterta
r to create new
nventional ind
ange the worki

homes and offi
ustrial markets t
er to provide 
ots, path plann
the robots and
n proposed sev
e, M. et al.,199

characteristic 
overage perform
e control, obstr
echanism. How
ba by iRobot, R

x are based fu
path-planning.
the coverage 

ot and to provi
stem has been

area near the ba

Ca
S

r Area 

AAAM for 2010 & 
ISBN 978-3-90

RMANCE A
CLE

KUMAR, M

age performanc
esigned to clean
saloon. An effi

of cleaning se
ematics, sched
ectory concept o
ysis suggested
f the paper.  
robot, sched

as personal ro
ainment robots 

w markets for ro
dustrial robots
ing environmen
ices, and to ex
to commercial h

efficient clea
ning constraints
d human being
eral research re
97; Seop Oh e

for such clea
mance, combin
ruction handling

wever, commerc
RC3000 by Kar
ully or partiall
 The main obje
performance o
de optimal clea

n designed to 
arber chair as sh

astor Wheel
uction Pan 

Pre 
Defined 
 Path  

Proceedings of the 
01509-73-5, Editor 

Make Harm

ANALYSIS
EANING R

  

M[anish]; SAIG

ce of 
n the 

ficient 
ervice 
duling 
of the 
d the 

duling 

obots, 
have 

obots 
s are 
nts of 
xtend 
home 
aning 
s and 
gs is 
esults 
et al., 
aning 

ne the 
g and 
cially 
rcher, 
ly on 
ective 
of the 
aning 
work 
hown 

2. 
SCH
 

T
algo
actu
dete
by p
for t
blac
be a 
of th
accu
mov
the r
bein
the a
with
robo
fron
micr
is an
part 
main
J. et
it wa
 
 
 
 
 
 
 
     
      
     

      
     

 
     

 
     

 
 
 
 
 
 
Fig. 
 
3. C
 

T
assu

21st International D
B. Katalinic, Publis

mony Between Tech

  

S OF AN AU
ROBOT 

GAL, J[agde

ROBOT SC
HEMATICS

The main obje
orithm and to 
ual cleaning rob

rmination is ba
programming a
the  light sens
k strip). Floor c
natural task fo

he floor faces 
umulated due 
vement. Along 
robot is capable

ngs or any othe
algorithm is giv

h contact sensor
ot has redundan
ntal collision a
rocontroller, an
nother importan

of the robot 
ntain stability w
al., 2003). The

aits for its clear

                      
                       
           
                        
                     

                      

                     

2. Scheduling A

COVERAGE 

The coverage p
uming that the c

Waits

No

Waits

DAAAM Symposiu
shed by DAAAM In

hnology and Nature,

UTONOM

ep] & NAGL

CHEDULING

ective of this w
evaluate the c

bot.  The robot
ased on line fo

a microcontrolle
ors to sense th
cleaning in a pa
r a mobile robo
certain problem
to various par
with its ability 
e of sensing ob
er mechanical o
ven in fig. 2. T
rs which are use

nt sensors to det
area, interrupt 
nd motor curren
nt issue along w

should be abl
while the robot 
e schematics sh
rance for duratio

                 
                        

                     
                 

                     

                     

Algorithm of th

PERFORMA

performance of
cleaning area is 

STAR

 Move for

Loses tra

Collisio

s for clearance (

Resumes op

STAR

 Move for

Loses tra

Collisio

s for clearance (

Resumes op

um, Volume 21, No
nternational, Vienn
, and Your Mind wi

Annals of DA

MOUS SALO

LA, K[s] 

G ALGORI

work is to prep
coverage perfo
t scheduling an
ollowing techni
er as per the lo
he pre-defined 
articular environ
ot although com
ms: the hindran
rts of the rob
to follow a pr

bstacles on its p
obstruction. Th
The front of the
ed for collision
tect collisions: a
generating cir

nt monitoring. R
with its scheduli
le to support i
is in operating 

how that on fac
on of given the

                 

       

        

he mobile robot

ANCE 

f the robot has 
obstacle free a

RT

rward 

ack 

on 

(delay in second

peration 

Yes

No 

RT

rward 

ack 

on 

(delay in second

peration 

. 1, ISSN 1726-967
a, Austria, EU, 201
ill Fly Free as a Bir

DAAAM Internationa

OON 

ITHM AND

pare scheduling
ormance of an
nd its trajectory
ique developed
ogic developed
path (white or

nment seems to
mplete coverage
nces and errors
bot performing
re-defined path,
path like human
he schematic of
e robot is fitted
n detection. The
a very sensitive
rcuitry for the
Robot mobility
ng. The mobile
its weight and
mode (Palacin,
ing an obstacle
 given delay.  

t 

been analyzed
and is devoid of

ds) 

Yes

ds) 

Yes

 

9
0

rd
al

D 

g 
n 
y 
d 
d 
r 
o 
e 
s 
g 
, 

n 
f 
d 
e 
e 
e 
y 
e 
d 
, 
e 

d 
f 



 

 

any sort of obstruction. The suction pump used in this 
autonomous robot is quite similar to an ordinary domestic 
vacuum cleaning unit. The suction depends on the maximum 
pressure difference that the pump can create. A typical 
domestic model has a suction of about negative 20 kPa. 

The first step in the analysis is to obtain the effective area 
that the robot will cover while following the pre-defined path 
meant to be cleaned. Various path planning considerations can 
be considered. The effective area that comes under the cleaning 
hose in any directional sweep has been determined by simple 
mathematical calculations. The width of the hose in this 
particular case is about 15cm and the path length is varying, 
depending upon the design and requirement of the cleaning 
scenario. S. X. Yang et. al. concluded that the effectiveness of 
cleaning depends upon the linear velocity of the robot and the 
nature of the environment ( Yang et al., 2003). In first 
experiment it is found that the robot must move on optimal 
speed so that vacuum suction operation is accomplished 
smoothly. The optimization has been computed after 
performing series of such experiments. It has been analyzed 
that the normalized speed for effective cleaning operation is 
about 0.1m/s. It has been accomplished that its catchment area 
that comes along the path varies as per the robot trajectory. 
Running at a normalized speed, the minimum area cleaned for a 
linear drive and goes on increasing as undulations are 
introduced in the track. Further the cleaning characteristics 
have been evaluated by running it both on a linear as well as for 
a zigzag path. The characteristic graph has been plotted 
between the linear displacement and the area swept by the robot 
from the starting point is given in fig. 4. 
 

 
Fig. 3. Robot working in a saloon 
 
4. CONCLUSION 
 

In this work coverage performance of a vacuum cleaning 
robot using line following technique in a robot has been 
studied. The analysis of cleaning ability of the mobile robot 
suggests that it is better to represent the cleaned area against 
displacement of the robot rather than using an area-time scale 
as it gives a better comparison with other mobile cleaning 
robots. 

The results show that making the mobile robot to follow a 
pre-defined path gives more accurate cleaning performance and 
moreover the coverage performance can be enhanced by 
modifying the robot trajectory as per requirement. It is also 
concluded that a zigzag path provides greater catchment area to 
the mobile robot. 

The developed robot if given a commercial touch could 
prove to be of great usage as compared to other mobile cleaning 

robots based on following a random path in a particular 
cleaning area. 

This autonomous robot can be taken a step ahead by 
equipping the developed robot with an automatic sensor 
selection mechanism. Research  in this field is proposed such 
that obstacle sensing works on sensors based on infrared 
radiations other than contact sensors when light in surroundings 
is insufficient. 

  

 
Fig. 4. Area swept by the robot on two different paths 
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