
  

  139415 5  13 -24
                

    

    

     
mme.modares.ac.ir

  

    

    

    

    
                  

 

  
:  Please cite this article using:

A. Lavaei Yanesi, M. Amiri Atashgah, Three-Dimensional Constrained Optimal Motion Planning for Six-Degree-of-Freedom Quadrotor Helicopter for Urban Traffic Purposes,
Modares Mechanical Engineering Vol. 15, No. 5, pp. 13-24, 2015 (In Persian)

12*   

1-   
2-   

 * 1561-14395atashgah@ut.ac.ir  

      
  

 :17  1393  
 :26  1393  

 :15 1394  

   .

 .
-  .

 1

.    2 SNOPT 
SQP   . 

 .
  

  

 

  
  

  

  

Three-Dimensional Constrained Optimal Motion Planning for Six-Degree-
of-Freedom Quadrotor Helicopter for Urban Traffic Purposes

Abolfazl Lavaei Yanesi, Mohammadali Amiri Atashgah*

Department of New Sciences and Technologies, University Of Tehran, Tehran, Iran
P.O.B. 14395-1561 Tehran, Iran, atashgah@ut.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper
Received 08 November 2014
Accepted 15 February 2015
Available Online 04 April 2015

The issue of traffic is an international challenge in the sophisticated countries in which over
population is considered an important factor in creating this problem. Studies show that accident
reports during the minimum time are the best way to control the traffic. For this purpose, this
paper has been done in such way that after modeling the flying robot using Newton-Euler
equations, three-dimensional constrained optimal trajectory has been generated through Direct
Collocation Approach. In other words, the proposed problem in this paper is first formulated as an
optimal control problem. Afterwards, the optimal control problem is discretized through Direct
Collocation Technique, which is one of the numerical solving methods of the optimal control
problems, and it is transformed into Nonlinear Programing Problem (NLP). Eventually, the
aforementioned nonlinear programming problem is solved via SNOPT which works based on the
gradient algorithm like SQP. It should be noted that since the main objective of motion planning in
this paper is controlling the urban traffic, the urban constrains are utilized during the trajectory
optimization. In other words, all of the high-rise buildings located during the course are modeled
by the various cylinders. The efficacy of the aforementioned method is demonstrated by extensive
simulations, and in particular it is confirmed that this method is capable of producing suitable
solution for three-dimensional constrained optimal motion planning for six-degree-of-freedom
quadrotor helicopter for urban traffic purposes.
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1- Advanced Low Altitude Technique (ADLAT) 
2- Predictive Control
3- Point Mass Dynamics
4- Direct Pseudo-Spectral Collocation Method 
5- Chebyshev Orthogonal Polynomials
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