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t. Geographi
al lo
ation of IRAN is on one of the most danger-ous earthquake lines, and every year earthquakes whi
h are both 
ommonand fatal, happens. One of the HANIF Roboti
s proje
ts is to design, 
on-stru
t and 
ontrol of res
ue robots. HANIF Roboti
s is divided into threesubgroups; Me
hani
al Engineering Software Engineering and Ele
tri
alEngineering. Outstanding skills of HANIF robots are dynami
al analysisbased design, positioning with sonar and en
oder data and user friendlyand full 
ontroled interfa
e.1 Introdu
tion1.1 About YSCYSC is a well known resear
h 
enter in Iran to edu
ate resear
hers in the ap-propriate �elds. In addition to training Iranian National S
ienti�
 OlympiadTeam, YSC provides the fa
ility needed for university students to do s
ienti�
resear
hes espe
ially in the �eld of Me
hani
al, Computer & Industrial Engi-neering. HANIF Roboti
s is a subgroup of YSC working on roboti
s.1.2 Proje
t Des
riptionGeographi
al lo
ation of IRAN is on one of the most dangerous earthquake lines,and every year earthquakes whi
h are both 
ommon and fatal, happens. Workingon res
ue robots is ne
essary in dete
ting vi
tims, whi
h 
ould help res
uers tores
ue more human lives.Our aim in this proje
t is design, 
onstru
t & 
ontrol of an autonomous robotwhi
h 
ould be able to move around in an unstru
tured environment and 
oulddete
t vi
tims in hazard areas. Parti
ipating in Robo
up Res
ue 
ompetition isa situation to 
hallenge ideas in this �eld. Our team is divided into three subteams:



2 HANIF Res
ue Robot.{ Me
hani
al engineering students group.{ Computer software engineering students group.{ Computer hardware engineering students group.2 Me
hani
al Ar
hite
tureHanif Res
ue Robot Team uses three robots. Ea
h robot is designed for di�erentrooms. Ea
h and every one of robots 
ontains a manipulator whi
h 
ontrols the
amera. As an example of me
hanisms, Orange room robot will be des
ribed.The orange room res
uer is a snake robot. This robot is driven using six driverwheels and ea
h wheel 
ould be 
ontrolled separately. Be
ause of the drivinggear me
hanism of the robot it 
an 
limb up steps and other obsta
les.In order to keep this movability and yet 
arry the batteries and the termi-nated laptop, the body se
tion was 
onne
ted to driving gear using a four-barlinkage. First a general 
omputer simulation of the me
hanism was done usingworking model software. In order to a
hieve the best design between servo mo-tors power and size, size optimization was inevitable. Size optimization was doneusing programs whi
h where developed by HANIF Res
ue Robot Team. A testprototype was built on results bases. Some parameters were adjusted so that therobot 
ould 
limb a step with a height greater than its own wheel diameter.3 Hardware Ar
hite
ture3.1 ControlThere are two main parameters whi
h must be 
ontrolled:1. The motion of robots. Ea
h Robot has two or more DC servo motors formovement .All motors must run at equal speed to a
hieve straight motion.To 
hange the dire
tion, di�erent speeds should be assigned to servo motors.2. The situation of the 
amera. Two stepper motors are being used to 
hangethe yaw and pit
h angle of the 
amera to a
hieve a 
omplete vision over robot.A driver 
ir
uit is designed for ea
h motor and the 
omputer manages thepro
ess through an I/O port.3.2 PositioningTwo important obje
tives to noti
e: �rst, preventing probable 
ollisions with sidewalls, and se
ond, understanding the lo
ation of the robot in order to estimatethe position of vi
tims. To perform the primary obje
tive, several infra red (IR)sensors are pla
ed on di�erent sides of the robot. The other obje
tive 
ould behandled in di�erent ways: In a 
at room (the yellow zone) an en
oder is atta
hedto ea
h wheel and it's used for 
al
ulating the relative position from the startingpoint. But this approa
h is not proper in uneven rooms (orange and red zone). Inthose 
ases, distan
e 
al
ulation from side walls would be useful and this 
ouldbe done by sonars.



Le
ture Notes in Computer S
ien
e 3
I R

sensors

C a m e r a

/DSWRS�FRPSXWHU ,�2�3RUW

sonars

0
Stepper Motors

0
Servomotors'&�0RWRU�'ULYHV

6WHSSHU�0RWRU�'ULYHV

:LUHOHVV�1HWZRUN�$GDSWRU

Fig. 1. Diagram of Hardware Ar
hite
ture4 Software Ar
hite
tureThe obje
tive of software team is to develop a software to 
ontrol robots in test�elds. There are two main obje
tives:{ The �rst obje
tive is to develop a software that 
an help operator at aremote 
omputer to simultaneously 
ontrol robots and �nd vi
tims. Themost important part in this se
tion is an interfa
e design whi
h helps theoperator to guide the mission at the fastest speed. So 
ontroller programmust be semi-intelligent. It must have the ability to perform none-
reativetasks automati
ally. The software has three main parts:1. The �rst part delivers robot vision media streams to the main 
om-puter and displays them. Although there are three robots that must be
ontrolled simultaneously, our 
ommuni
ation is based on wireless LANbandwidth restri
tions. This for
es us to perform fast video 
ompression.Sin
e the program runs under Mi
rosoft Windows Platform, using Mi-
rosoft te
hnologies is an advantage. We use IP proto
ol for 
ommuni
a-tion between robots and the operator 
omputer. For video transmissionthere are three 
hoi
es Mi
rosoft Windows Media Te
hnology, Mi
rosoftDire
tX Media (Dire
tShow) and Mi
rosoft NetMeeting API.2. The se
ond part is map management. Main goal is a map with markedlo
ation of vi
tims. This part of software 
an help operator to makea 
omputer generated map with marked lo
ation of vi
tims with higha

ura
y details.



4 HANIF Res
ue Robot.3. The third part of the software is the main 
ontroller. In addition tobasi
 motion and 
amera panning 
ommands, this part has a set of semi-intelligent 
ommands to help the operator performing tasks faster.{ The se
ond obje
tive is to develop an intelligent program that 
an 
ontrolrobots without operator espe
ially in the �rst �eld. Positioning and pathplanning in this �eld 
an be performed automati
ally and software 
an usesensors and image pro
essing te
hniques to dete
t the exa
t position of vi
-tims. In the simple �elds without 
omplex equipment using en
oder andpossibly sonar sensors 
an help the software in exa
t positioning. Dete
tionof vi
tims also 
an be performed with 
olor 
ontrast, shape analysis andprobably motion dete
tion.Referen
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