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CORO03 1174

Using Swarm Robots Based on Leader-Followers
Method for Spherical Object Manipulation

Ali Ghaffari and Mohammad Reza Esfahanian
Dept. of Mechatronics, South Tehran Br., Islamic Azad Univ., Iran

« The purpose is to design control system
for manipulating spherical object that is
placed in a hazardous environment.

* First mode: Adjust robot distances to the
centre of object and their orientations
relative to it. :

* Second mode: Adjust robot distances to
the nearest obstacle.

* The leader designs its own shortest path
to the goal using PSO algorithm.

* After the leader starts to move, two fol-
lowers keep their distances and orienta-
tions related to it and to each other.
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CORO04 1216

Software Based Modeling, Simulation and
Fuzzy Control of a Mecanum Wheeled
Mobile Robot

PouyaJamali, S. M. Tabatabaei, OmidSohrabi, NavidSeifipour
University of Sistan and Baluchestan, Zahedan, Iran

+ Designing a Fuzzy controller for a
Mecanum Wheeled Mobile Robot is
goaled.

+ A virtual numeric prototype is pro-
vided using a software package con-
sists of SolidWorks and Adams.

+ Co-Simulation technology between
Adams and MATLAB is used in order
to simulate the model.

+ Fundamental movement modes are
extracted for the vehicle.

* Fuzzy controller is designed based

| can think Fuzzy! Can
on fundamental movement modes. you?!!

« The merit of the proposed controller
is evaluated.

24 2013 RSI/ISM International Conference on Robotics and Mechatronics (ICROM)

Thursday, Feb. 14, 11:00-12:00



Wednesday, Feb. 13, 11:00-12:00 Poster Session Thursday, Feb. 14, 11:00-12:00
Cognitive Robotics

Exhibition Hall
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Design of an Architecture for human-robot Detection and Tracking of Occluded Hu-
interaction based on human perception mans in Three-Camera Network
Mohammad Rabiei, Alessandro Gasparetto Ali Aghagolzadeh
DIEGM — University of Udine- Udine (ltaly) Babol University of Technology
Concept Cognition robotic & novel perception Symbolic level Sahereh Rahimi and Hadi Seyedarabi
N X O e —— — University of Tabriz
Devices [Speech
/ Human tracking is one of the most important topics in surveillance
-4 Teta models systems. Increment of system's ability to detect and track humans in
Design S s both indoor and outdoor crowded environments leads to a safer envi-
D,,‘;I;,J;",‘,Z‘,s Configurati ronment. In this paper color and shape information are fused based on
|t particle filter framework to trqck human§. Histogram of oriented gradi-
e e e A — ent (HOG) is a shape descriptor that is used as a feature to detect
—\ humans using support vector machine (SVM) classifier. The first step of
, ntellgentbehavior , uman detection is mixture of Gaussian method that is used to fin
LA h detection is mixt f Gaussi thod that i d to find
Interaction Modellevel . X . .
3 & moving regions of the scene, then HOG feature of these regions is
Motivaton {1 perception | mmm) Emoton | Coordination |~ Tasks extracted and finally SVM is used to distinguish human from non-
< 2 human. This algorithm leads to a fewer computational complexity
' against traditional method of human detection that used sliding win-
Real-world | — dows to detect humans. Human motion is non-Linear and non-
implementation r— ommanieafion ) TR Gaussian so a particle filter framework is used to track human. Color
and HOG histograms are used to model humans. Occlusion is one of
e i, F——————— the most important tracking challenges. According to increment of
Extended Extended model tonew uncertainty surveillance requirements, three-camera system is used to handle
occlusion. Experimental results show the effectiveness of the proposed
Architecture relationship between the architecture, design and antology algorithm.
CORO7 1321 COROS8 1328
Artificia3I Bee Colony optimization of Fergu- 1,3 09,5 (55w a1 03l b b Oiby B9 ,S seovimn
son Splines for Soccer Robot Path Planning
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Mechatronics Research Lab, Islamic Azad University, Qazvin

' il xSl inico oKD we MBI 5 15L5 5 pigesolS” aonkigo 24>
Branch, Qazvin, Iran

Alireza Nikookar

Department of Mathematics, Islamic Azad University, South
Tehran Branch, Tehran, Iran

Mostafa E. Salehi
School of ECE, University of Tehran

.
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In this paper four nonlinear methods are presented to stabilize the Libme

chaos Lorenz system on a desired target point. The first controller is
based on Lyapunov stability theory, directly. The sliding mode control
approach is utilized to design of the second controller. Also, this study
proposed a decoupled sliding mode (DSM) control system in which that
the three sliding surfaces are considered in the design of this control
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system for more performances. Moreover, in this paper a neural- net- \ gl _t_- s GO Gpigen Gl 0ud ayy
work adaptive sliding mode (NASM) control system as an intelligent 1) B S0 s b Bus Llloss o o | @dlgndy
control system is presented. This proposed control system is designed - ‘ LR 0 0358 dualono Syoxia
with on line learning algorithm in the sense of Lyapunov stability theory | .

and finite converging based on Barbalat's lemma. To show the perfor-
mance and robustness property of the proposed control systems, two
different disturbance conditions are considered. Finally, the effective-
ness of these proposed controllers are shown with simulation results
under the different conditions.
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Field and Service Robotics
Exhibition Hall

FSRO1 1276

Automatic Weed Detection System and
Smart Herbicide Sprayer Robot for corn
fields

AmirHossein KargarBidehand Ali Mohammad Shirzadifar
Shiraz University

« The goal of this paper is to develop a new weed detection and
classification method that can be applied for autonomous weed
control robots. In order to achieve this goal plants must be classi-
fied into crops and weeds according to their properties which is
done by a machine vision algorithm. Plants growing between
rows are considered as weed, while inside a row, where crops
are mixed with weeds, a classification method is required. Ac-
cordingly in the initial step, plants pixels were segmented from
background with an adaptive method which is robust against var-
iable light conditions as well as plant species. After that, crops
and weeds were classified according to features extracted from
wavelet analysis of the image. Finally, based on positions of
weeds, herbicide sprayers are told to spray right on desired
spots. The whole algorithm is implemented in LabVIEW software
which is appropriate for real-time in-field purposes. In order to
evaluate the performance of the algorithm 73 corn field images
have been taken and selected, overall classification accuracy of
95.89% was achieved.

FSRO3 1360
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FSR02 1365

Numerical Analysis of a Non-Contact
Surface Adhesion System based on Vortex
Cup for Wall Climbing Robots

Ali Fallah, Mosoud Rezasoltani, Alireza Riasi
School of Mechanical Eng., University of Tehran, Iran

Hadi Moradi

Control and Intelligent Processing Center, School of Electrical
and Computer Engineering, University of Tehran, Iran

» Vortex cup is a noncontact
method that uses vortex phe- T
nomena to generate a negative
pressure at the center of the cup

« Vortex base adhesion system is 1
also used in industries where
noncontact levitation is very im-

portant -'"iz'"‘.
» Adhesion force is increased by / ). t\ ‘
iz T

Front view

increasing the inlet flow rate at
constant velocity inlet and by in- ¢ y
. X 7
serting more nozzles. 45 /
* By increasing inlet velocity at e
constant inlet flow rate adhesion
force is increased.

Top view

FSR04 1401

Determination of Optimum Number of
Ground Contact Points in Modeling a Snake-
like Robot with Maneuverability in Three
Dimensions

Siavash Sarrafan, Mohsen Malayjerdi, Majid Behboudi, Ali
Akbarzadeh Tootoonchi

Mechanical Eng.Department, Ferdowsi University of Mashhad

« Effects of number of contact points
with ground in each link for three-
dimensional modeling of a snake-
like robot are discussed.

* The snake-like robot is modeled in
Matlab’s Simmechanics toolbox.

« Linear spring-damper system is uti-
lized in order to model the ground
for each contact point.

+ Considering the increase of num-
ber of contact points in our model
leads to a more realistic perfor-
mance and consequently more re-
alistic results, we evaluated how
adding to this number affects out-
comes of position, velocity, accel-
eration and motors torque.
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Human-centered and Life-like Robotics
Exhibition Hall

HLRO1 1141

A New Approach in Gait Planningfor
Humanoid Robots

MajidKhadiv and S. Ali A. Moosavian

Center of Excellence in Robotics and Control,Advanced Robotics
& Automated Systems (ARAS) Lab.

» Designing stable gaits with smooth tra- ,
jectories for 18 DoFs humanoid robot Moving
named Bioloid. N (1 P

+ Developing a new path planning ap-
proach which reduces undesired fluctua-  +|
tions on CoM during motion. 1%

« Showing performance of the proposed |

algorithm by comparing it with another ~—f
reliable approach in this field.
Fixed
IMP
x: \
Movmg ZMP vé ﬂ>.(>ed>:ZMP

method in path planning

HLRO3 1266

New and Accurate Analytical Analysis and
FEM Simulation of Corrugated Diaphragm

Mehdi Taybi and Bahram Azizollah Ganji
Electrical & Computer Engineering Department, Babol
Universityof Technology,lran
Reza Akbari Alashti

Mechanical Engineering Department, Babol Universityof
Technology,lran

¢ Understanding the deflection behavior
of micro-machined diaphragms is nec-
essary for designing MEMS sensors
and actuator such as acoustic sensors
and pressure sensor.

e In this paper we present a new and|
accurate analytical analysis for the
equilibrium stress, load-deflection and
mechanical sensitivity of corrugated
diaphragm.

e The equilibrium stress in corrugated
diaphragms is calculated using a geo- Comugated diaphragm
metrical model and effect of different
parameters of diaphragm corrugation.

HLRO2 1253

LOKOIRAN- A Novel Robot for
Rehabilitation of Spinal Cord Injury and
Stroke Patients

A.Taherifar
Mechanical Department, Sharif University of Technology

M. R. Hadian, F. Ghiasi
Faculty of Rehabilitation, Tehran University of Medical Sciences

M. Mousavi, A. Rassaf
Mechanical Department, KNTU University of Technology, Iran

This paper will focus on the design
and development of a new gait
training robotic device
(LOKOIRAN) for patients with bal-
ance and locomotion disorders.
The system consisted of several
subsystems following: Driving and
transmission system, back sup-
porting system, leg exoskeleton,
body weight support system and
control system.

A virtual reality environment was
also designed and integrated to
the system in order to motivate pa-
tients during rehabilitation protocol.
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Exhibition Hall

HLRO5 1372

Stable Adaptive Time-Variable Delayed
Bilateral Teleoperation for a Surgery Robot

Zahra Boroujeni, Mostafa Mohammadi, Aliakbar Jalali

Electrical Engineering, Iran University of Science and
Technology, Iran

« Time variable delay beside uncertainties in dynamic model
of teleoperated surgery robot.

» Extended wave variable combined bilateral teleoperation
control scheme.

» Adaptive feedback linearization control scheme for local
controller.

Motion Planning and Coordination
Exhibition Hall

MPCO01 1107

Variable Speed Q-Robot for Navigation in
Dynamic Environments

Omid Mirzaei
Departmentof Computer Engineering, Islamic Azad
University,Mashhad, Iran
MohammadReza AkbarzadehTootoonchi

Department of Electrical Engineering, Ferdowsi University of
Mashhad,Iran

* AQ-Learning based algorithm for
mobile robot path planning mov- b
ing in a dynamic environment. TX

« *The velocity of robot is dynamic .
along the navigation with re-
gards to environment’s status.

« Three radii have been incorpo-
rated to help the robot in the task Lot
of navigation.

Obmde

a5

R3y R4

All main distancesand ra-
dii
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MPCO02 1145

Motion Planning and Steering of Flexible
Steerable Tip Needles Using Robust
Sampling-based Roadmap of Trees

Mohammad Motaharifar, Iman Sharifi, H Ali Talebi, Ahmad
Afshar, Mohammadreza Dehghan

Amirkabir University of Technology

In this paper a novel approach is proposed for steerable
needle insertion in which accurate steering is guaranteed
despite tissue deformation and modelling uncertainties. In
order to have an efficient path planning scheme with less
computational complexities than similar approaches, a
sampling framework is built based on Robust Sampling-
based Roadmap of Trees (RSRT) at the beginning.

This framework is a modified version of traditional Sam-
pling-based Roadmap of Trees (SRT) which can tolerates
the uncertainties in the position of the obstacles.
Subsequently, dynamic programming is used to find opti-
mal path between all feasible paths based on a proposed
criterion. Simulation and experimental results are presented
to illustrate the enhanced efficiency of the proposed meth-
odology.
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MPCO03 1238

Modeling, Path Planning and Control of a
Planar Five-Link Bipedal Robot by AFCTC

Babak Imani’, Ahmad Ghanbari'?, S.M.R.S. Noorani?
'School of Engineering Emerging Technologies,
2Faculty of Mechanical Engineering,
University of Tabriz, Tabriz, Iran.

* The equations of motion for a planar

Five-link bipedal robot at a manageable

level have been derived.

* The joint angle profiles with respect to

locomotion constraints were planned.

« A new adaptive control method con-

sisting of two discrete parts: traditional

Computed Torgue Controller and Fuzzy

Controller, has been used.

» The robot's dynamics is divided into

two parts, linear and non-linear, which

the former is controlled by CTC and the

latter is adjusted by using the Fuzzy

Control.

*The method of Adaptive Fuzzy CTC
was successfully applied to guide the
simulated biped robot in swing phase.
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MPCO04 1329

Genetic Algorithm Based Trajectory
Generation for a System of Cooperative
Serial Manipulators

Saeed Ebrahimi and Kambiz Ghaemi Osqouie

Sharif University of Technology International Campus, Iran

* Optimal trajectory
generat'on for a SYS' Manipulator 1 ::::;L?:::::E“ﬂmu
tem of two cooperative \ /

Manipulator 2
5

serial manipulators is
studied.

* By using Pontryagin’s
Minimum Principle the
optimal path to resolve
system redundancy is =™ S
achieved. : >

Base Frame

* Tailor’s iteration loop and genetic algorithm are used to find
the optimum answer.
* Genetic algorithm proves to be more reliable and faster.
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Solving forward kinematics problem of
Stewart robot using soft computing

Yaser Salehinia, Farid Najafi, S. Hossein Sadati, Mohsen
Shiee

Mechanical Engineering, K. N. T. University of Technology,Iran

Saeed Salehinia

Mechanical Engineering, Shahid Rajaee Teacher Training
University, Iran

ANFIS

» In the last 30 years, parallel manipula- YerdNetrors
tors have been among the most consid-
erable research topics in Robotics. |
These robots are now applied in real-life
applications such as force sensing ro-
bots, fine positioning devices, and medi-
cal applications.

* In this paper we applied the feed for-
ward network structure, ANFIS and
NARX to the forward kinematics prob-
lem for a Stewart Platform.

* The comparison between ANN, Fuzzy-
Neural Network and NARX shows that
the NARX has better performance. As a
result the position and orientation angle
is very precise.

NARX

MRMOS5 1083

Dynamics and Control of a Novel 3-DOF
Spatial Parallel Robot

Mohsen Asgari, Mahdi A. Ardestani, Mersad Asgari
Dept. of Mechatronics Eng., Islamic Azad Univ. of Qazvin, Iran
Dept. of Electrical Eng., Qom University of Tech., Iran
Dept. of Control Eng., Imam Khomeini International Univ., Iran

+  New structure of translational spatial

parallel manipulator with 3-DoF.

* Inverse kinematic model demonstrate -

that, in general, there are two possible - ey oA

poses for each limb. X

+ By employing the principle of virtual

work, inverse dynamic model has been

established.

+  For improving efficiency and accuracy

of conventional PID controller, supervisory

control has been employed to re-adjust

the PID gains.

+ Supervisory controller consists of

fuzzy controller for scheduling the PID

gains. A :

« The designed asymmetrical version of T® designed asymmetrical
version of Delta parallel

Delta parallel robot robot

Mobike plafom

MRMO04 1081
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A Mechatronic Approach to Robot Manipula-
tor Design using Hardware-in-the-loop Sim-
ulation

M. Reza Emami and Robin Chhabra
Institute for Aerospace Studies, University of Toronto, Canada

o This paper discusses concurrent engineering of robot ma-
nipulators, based on the Holistic Concurrent Design (HCD)
methodology and by using a hardware-in-the-loop simulation
platform.

o The methodology allows for considering numerous design
variables with different natures concurrently. It redefines the
ultimate goal of design based on the notion of satisfaction, re-
sulting in the simplification of the multi-objective constrained
optimization process. It also formalizes the effect of designer’s
subjective attitude in the process. To enhance modeling effi-
ciency for both computation and accuracy, a hardware-in-the-
loop simulation platform is used, which involves physical joint
modules and the control unit in addition to the software mod-
ules.

e The resulting overall architecture is applied to redesigning
kinematic, dynamic and control parameters of an industrial ro-
bot manipulator.
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A Comparison of DVL/INS Fusion by UKF
and EKF to Localize an Autonomous Un-
derwater Vehicle

M. Karimi, M. Bozorg
Department of Mech. Eng., Yazd University, Yazd, Iran

A. R. Khayatian
Department of Elect. Eng., Shiraz University, Shiraz, Iran

« The position of an autonomous under-
water vehicle (AUV) has been estimat- " L
ed by fusion of sensors data. B il i

« The sensors used: Doppler velocity log ™ | ‘
(DVL) and inertial navigation system=— ="

(INS).

* Extended Kalman Filter (EKF) and Un- !
scented Kalman Filter (UKF) have been jp o
used and compared.The filters are im-
plemented using nonlinear model of a
sample AUV (NPS AUV II).

* The results show that despite the linear-
ization approximations, the EKF results
are closer to the real path of the vehicle
than to the UKF estimates.

N i

MRM13 1138

Practical Tracking Control of Industrial Ro-
bots Using Optimal Inverse Dynamics De-
sign
Rasoul Rajaei, Mojtaba Barkhordari Yazdi, Ali Akbar

Gharaveisi
Electrical Engineering, Shahid Bahonar Univ. of Kerman, Iran

An optimal technique
for motion control of in-;,
dustrial robots is orga-—* "

nized as:Complete

Practical Robot Dynam-
ics Modeling regarding
constraints on actua-
tors, saturation  phe-,
nomena and friction -~

Using SQP Optimiza-g,
tion Method \)

Simulations on an ex- proposed optimal controller structure
perimental direct-drive

robot arm, built at

CICESE Research
Center, Ensenada,
Mexico.

MRM12 1132

Stable Grasp Planning of Mobile Manipula-
tors by MAG index

Farzad Cheraghpour, Hamed Mesgari, S. Ali A. Moosaian

Advanced Robotics and Automated Systems Lab., K.N. Toosi
University of Tech., Iran

In this paper a stable grasp planning method for Mobile
Manipulators (MMs) is presented, which is based on two
newly proposed performance indices: Minimum Height Sta-
bility (MHS) index for stability analysis of mobile robots, and
Multi Aspects Grasp (MAG) index for optimal grasp plan-
ning.

For finding the best grasping point on the surface of the

manipulated object, the MAG index is maximized in such

manner that the MHS index remains in less than 0.8 bound
as a constraint.

* The task scenario is performed for three various symmet-
rical and asymmetrical objects and also for the different
type of the task weighting factors.

* Results show that with increasing the weight of the manipu-

lated object, the grasping points further to the object center

of mass are the most critical points which exerted more
torque to the base of manipulator and make the system un-
stable.

MRM14 1152

Stable Stair-Climbing of a Quadruped
Robot

Mahdi Khorram, Ali Zamani, S. Ali A. Moosavian
Dept. of Mech. Eng. K. N. Toosi Univ. of Technology.Tehran,Iran.

« Designing a stable gait for stair climbing a quadruped robot

« Planning the robot for spinning gait

Transition between different gait with considering appropriate
stabilitimargin, collision avoidance and with a reasonable high
speed

2013 RSI/ISM International Conference on Robotics and Mechatronics (ICROM) 33



Wednesday, Feb. 13, 11:00-12:00

Poster Session

Mobile Robotics and Manipulation
Exhibition Hall

MRM15 1154

Comparative Controller Design of an Aerial
Robot in Take off Maneuver

Payam Zarafshan and S. Ali. A. Moosavian
Department of Mechanical Eng., K. N. Toosi Univ. of Tech.

 Two sets of lateral and longitudinal mo-
tion equations in a tree dimensional
analysis were considered to perform
take off maneuver. ‘

* A comprehensive routine was devel- )
oped for the operating inspection of the k- aR—d
designed controller for the actual system

based on PD-Fuzzy controller method. e
* The achieved results of simulation show 1

the optimizing of performance of aerial

robot in take off operation versus chang- e e
ing dynamic parameters of system can ‘

result in converging to zero of state var- ' |
iables errors in PD-Fuzzy controller. ‘

MRM17 1159

Dynamics Modeling and Control of an
Armed Ballbot with Stabilizer

Pouya Asgariand S. Ali. A Moosavian

Department of Mechanical Engineering, K. N. Toosi Univ. of
Technology, Iran

« Ballbot is Equipped with a manipulator
to handle objects.

* A stabilizing pendulum is added to the
system to satisfy the stability of the sys-
tem.

+ Dynamic equations of motion are ob-
tained by to analytical method and they
are verified.

* A control algorithm is proposed to con-
trol this underactuated system on
planned trajectory.

MRM16 1157

A Tethered Aerial Robot for Rescue
Operations Dynamic Modeling and Control

Mojtaba Rostami Kandroodi*, Faezeh Farivar, Hadi Moradi

Control and Intelligence Processing Center of Excellence, School
of ECE, College of Engineering, University of Tehran, Iran

+ A tethered aerial robot is a small aeri-
al vehicle which is connected to a
hovering platform, such an airship,
through a tether.

* An accurate dynamic model of T-SAV
is presented. It is modeled as a
spherical (two DOF) pendulum with its
weight centered at the tethered point.

* A nonlinear control system is de-
signed to control the maneuvers of
the tethered aerial robot.

* The validity and feasibility of the pro-
posed model and control method are
confirmed through numerical simula-
tions.

T-SAV Schematic

MRM18 1180

UAV Guidance for Tracking Control of
Mobile Robots in Presenceof Obstacles

Azade Aghaeeyan, Farzaneh Abdollahi, Ali Talebi

Department of Electrical Engineering, AmirKabir University of
Technology, Iran

This paper investigates coop-
eration among heterogeneous
agents which should move in
an unknown environment.

UAV, due to its peripheral vi-
sion, takes the role of leader for
ground vehicles.

UGVs are supposed to make a
square formation whose center :
is planar position of UAV and 3 D schematic of agent coopera-
avoid pop up obstacles. tion in presence of obstacles
UAV may be faced aerial ob-

stacles, too. Both UAV and

UGVs use limit cycle approach

to avoid obstacles.
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Formation Control and Obstacle Avoidance
of Cooperative Wheeled Mobile Robots

Adel Abbaspour, S. Ali A. Moosavian, Hadi Zare
Faculty of Mechanical Engineering, K. N. Toosi University of
Technology, Tehran, Iran
Khalil Alipour

Faculty of Mechanical and Industrial Engineering, Islamic Azad
University, Qazvin Branchlran

ePotential-based  method
with formation control is
used to avoid collision with
obstacles.

*MIC law is incorporated
with formation control to
handle anobject through the
desired path.
*Formationfeedback takes
the coordinated maneuver
feasible.

Robots handle an object

MRM20 1219
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MRM23 1247

Kinematics of a Spherical Mechanism Using
Linear Implicitization Algorithm and
Euclidean Geometry

Sarvenaz Chaeibakhsh
Faculty of Mechanical Engineering, K.N. Toosi University,Iran

Mohammad Hadi Farzaneh Kaloorazi, Mehdi Tale Masouleh
Faculty of New Science and Technology, Univ. of Tehran,Iran

- This paper is devoted to investi-
gating kinematic expressions of 3-
DOF parallel mechanisms with iden-
tical limb structures.

- The forward kinematic and con-| «
straint expressions were explored in |, . .
seven dimensional space by the |~
means of Study parameters. B
- This new approach is the so-
called linear implicitization algorithm
- The working and assembly
modes are obtained upon writing
the kinematic expression in Euclid-
ean space.

MRM25 1272

Semi-Active Vibration Suppression in a 3-
DOF Spherical Joint

Mohammad Mehdi Naserimojarad, Ali Tadayoninejad,
Mohammad Eghtesad

School of Electrical and Computer Engineering Shiraz University

o This paper presents a new method for motion control and vi-
bration suppression in 3-DOF systems. In this research a novel
spherical MR damper for vibration suppression in pitch, yaw and
role angels is developed and fabricated.

o The dynamics of the system will be investigated and vibration
equations in each direction will be developed in this paper and it
will be shown that control strategies for 1-DOF and 2-DOF sys-
tems are valid for 3-DOF systems. The fabricated spherical
damper is controlled by a power electronic converter and vibra-
tions are recorded in 3 directions.

o The performance of the vibration suppressor is compared ex-
perimentally when the system is activated and when the system
is passively excited.
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Adaptive Impedance Control of
Manipulators using Force Estimator

Seyed Ali Mohamad Dehghan, Mohammad Danesh,
Farid Sheikholeslam

Department of Electrical and Computer Engineering
Department of Mechanical Engineering
Isfahan University of Technology, Isfahan, Iran

* A sensorless impedance control
using a position based adaptive
force estimator is developed.

» The proposed controller has two
main loops: First, position/velocity
controlled loop and second, the im-
pedance control loop. a

« The first loop estimates force for its N
accurate position/velocity control.

« The second loop modifies the trajec- - =
tory of the first loop using the esti-
mated force and the desired imped- Robot interaction with the
ance equation. environment.

« The compliance behavior of the robot
can be defined by adjusting the im-
pedance gains
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Safe joint mechanism using passive
compliance method for collision safety

Omid Zebardast

Department of Mechatronics Engineering, University of Tehran
International Campus, Iran

Hadi Moradi’, Farshid Najafi’
'School of Electrical & Computer Eng.,Univ. of Tehran, Iran
2Department of Mechanical Engineering,University of Tehran

* In this paper, the design and implemen-
tation of a novel passive safe joint is re-
ported.

» The main goal of designing this safe
joint is to reach a nonlinear perfor+ =5
mance, using mechanical elements.  EES

« This joint benefits from acceptable size,
weight and production cost. »

+ The 360-degree joint together with posi- Safe JOInt sample used in
tion encoder helps to determine arm's  air hockey robot.
position after collision, without pausing.

MRM28 1296

Optimization of a Planar Parallel
Manipulator with Kinematically Redundant
Degrees of Freedom

Ali Morovati Pasand and Davood Naderi
Mechanical Engineering Department, Bu-Ali Sina University, Iran

* A planar parallel manipulator
with  kinematically redundant
degrees of freedom is investi- o/ N
gated. /

* Inverse dynamics problem is UR~d: 2
solved by Kane’s method and b/
equation of motion is obtained.

* Energy optimization and singu- D,
larity avoidance optimization
are done for a 6-DOF manipu-"]/, 4G - B\
lator. A'%— 1 5§ &

* Torque and force of all actua- 6-DOF 3-PRRR planar parallel ma-
tors of the manipulator are ob-

tained and compared.

nipulator

MRM30 1315

Mobile Robot Odor Localization Using New
Zigzag Algorithm

Arman Zalpour
Qazvin Islamic Azad University, Iran

Alireza Mohamad Shahri
Iran University of Science and Technology

+ Odor source localization robots are used in hazardous areas where
it is dangerous for human beings to enter. They can detect toxic
and inflammable gases. There are various ways to find the odor
source such as spiral, zigzag and step algorithms which are used
in windy environments. Other algorithms such as differential and
predictive algorithms are used in environments without wind.

In this work an odor locali-zation algorithm is developed using a
new algorithm which is a combination of big and small Zigzag algo-
rithms.

The robot is able to map the environment with an odor sensor, a
wind direction sensor, and an IR sensor.

In the proposed algorithm it is possible to decrease the search time
and the probability of the lost odor source.
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Modelling and Decentralized Adaptive
Tracking Control of a Quadrotor UAV

Mostafa Mohammadi and Alireza Mohammad Shahri
Electrical Eng., Iran Univ. of Science and Technology, Tehran

« Conceptual and accurate mathematical model

* well structured and extendable control scheme for mechanical
underactuated unnamed aerial vehicles

ralizedadaptivetrajectory tracking based on based on model

ce adaptive control.

MRM33 1332

Kinematics and Jacobian analysis of a three
DOF actuated large-scale cable-driven robot

Saeed Ebrahimi and Kambiz Ghaemi Osqouie, Mehdi Nejati
Sharif University of Technology International Campus, Iran

* Design of a new cable-driven robot with
reduced number of cables for large
scale manipulation is presented.

* A novel mechanism is used in order to
keep the cables in tension condition and
increase the volume of the workspace.

* A numerical analysis on the motion of
this robot is conducted to study the rela-
tion between winches’ revolute angles
and the position of the end-effector.

MRM32 1331

Decentralized Adaptive Stabilization Control
for a Quadrotor UAV

Mostafa Mohammadiand Alireza Mohammad Shahri
Electrical Engineering, Iran University of Science and Technology

»  Well Adaptive Stabilization Control for a Quadrotor UAV
platform and modular avionic system

»  well structured and extendable control scheme Decentral-
ized adaptive

+  Stabilization based on model reference adaptive control.

MRM34 1334
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MRM35 1335 MRM36 1341
Path Planning for Localization of an RF Using a Fuzzy PID Controller for the Path
Source by Multiple UAVs on the Crammer- Following of a Car-like Mobile Robot
Rao Lower Bound
Hassan Talebi Abatari

Seyyed M. Mehdi Dehghan, Mohammad SaberiTavakkoli, Department of Mechatronics Engineering, Islamic
Hadi Moradi AzadUniversityof Science and Research Branch, Iran

School of Electrical and Computer Eng., Univ. of Tehran, Iran Abdolreza Dehghani Tafti

Departmentof Electrical Eng., Islamic Azad Univ. of Karaj, Iran

ePath planning approach of
several UAVs for RF source

localization in NLOS condition « A path following control system for a
using the RSSI. car-like mobile robot.

» The Cramer-Rao Lower Bound « Wheeled cars are a very effective class
(CRLB) of the estimation of vehicle and the archetype for most

should be minimized at any
time.
« The values of CRLBs in cur-
rent waypoint and next proba-

ground robots.
* A Fuzzy PID controller is presented to
improve PID controller performance
: . * Using MATLAB robotic toolbox, the
ble waypoints are used in the proposed fuzzy PID for the path follow-
steepest decent approach. ing of a car-like mobile robot is simulat-

* The proposed approach has ed and results are acceptable.
been compared with bio-

inspired approach of going to-
ward the sensed direction.

A car-like mobile robot

MRM37 1344 MRM38 1352
Genetic Algorithm and Adaptive Model On the Inverse Dynamic Problem of a
Reference Controller in Tracking Problem of 3-PRRR Parallel Manipulator, the Tripteron

PUMA 560 Arm Robot

Iman Yahyapour, Milad Hasanvand, Mehdi Tale-Masouleh

Atta Oveisi, Miad Jarrahi, Mohammad Mehdi Mohammadi Mojtaba Yazdani, Siavash Tavakoli
Dep. of Mech. Eng., IranUniv. of Science and Technology, Faculty of New Sciences and Technologies, University of Tehran,
Tehran, Iran. Tehran, Iran
Mohammad Gudarzi * Inverse dynamic analysis of an &
Dep. of Mech. Eng., Islamic Azad Uni., Tehran, Iran overconstraint parallel mechanism, _ o8
the Tripteron e
* In this paper, by considering the « Detaching the manipulator into 7 |
dynamic equation of motion of PU- subsystems; 3 legs and the end- [&
MA 560 arm robot, an integrated effector s

solution based on adaptive control- « Establishing the expressions of the

ler approach is proposed for robotic kinematic constraints
trajectory tracking problem. « Obtaining the dynamic model of
* The proposed controller includes a each legs

GA-aided adaptive model reference
Lyapunov-based nonlinear algo-
rithm for position regulation prob-

« Deriving the dynamic model of the
end-effector
» Solving the equations of the dy-

lem. namic model

* The proposed approach is evaluat- - Different categories of forces; "fi -
ed by implementing the designed Transmitted, Constraint and break- h‘,
controller on the easily accessible ing forces -
six DOF robot model PUMA-560. « Comparing results with MD-Adams
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Observer—FIQBaEetlelm p_ed:lalntce Control of ax AL gL ol 5l gass Jae (woSkre Syiloiww Jo
obot Manipulators T e 1as K
P Ol IS 55k 45 5015
Mohamadreza Homayounzade and Mehdi Keshmiri
Mechanical engineering, Isfahan University of Technology (IUT), e guatxe o 93155 sliils

Isfahan, Iran
e oy Ol o puokigee 5 5 oS
+ Control of robots in contact
with the environment is an
important problem in real life
and industry applications.
* In this paper, an observer-
based impedance controller
for robot manipulators during
a constrained motion is de-
veloped.
» The proposed controller re- 1
quires the measurements of £ 4%
link position and interaction
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* A filtering technique is applied G Sopiue S odd &)
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