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Schedule
9:30 Opening,
 Prof. Eduard Yakubov, President of HIT
 Prof. Ezra Zeheb, Dean of Faculty of Science, HIT
9:45 Prof. Arie Levant, Depart. of Applied Mathematics, Tel-Aviv 

University
 Homogeneity Approach to Mathematical Black-Box Control
10:30 Prof. Yoram Halevi, Dean of Faculty of Mechanical Engineering, 

Technion
	 On	the	role	of	infinite	dimension	transfer	in	modeling	and	control	

of	flexible	structures
11:15 Coffee Break
11:30 Prof. Eli Gershon, Faculty of Engineering, HIT
	 Advanced	topics	in	the	control	and	estimation	of	state-multiplicative	

noisy	systems
12:15 Lunch at HIT cafeteria
13:30 Dr. Shai Arogeti, Faculty of Engineering, Ben-Gurion University                                                                                        
	 Unique	 Configurations	 of	 Drones	 –	 Model	 Development	 and	

Control
14:15 Dr. Hector Rotstein, Rafael and Dept. of Electrical Engineering 

Technion.
	 Vision-Based	Terrain	Aided	Navigation
15:00 Discussion and concluding remarks

Prof. Arie Levant, Depart. Of Applied Mathematics, Tel-Aviv University
Homogeneity Approach to Mathematical Black-Box Control

The most basic, and still one of the most challenging control problems is the output regulation of a black 
box with a single (numeric) control input and a single (numeric) output. The mathematical model of the 
process is not available, and only some basic assumptions are postulated.
The presented strategy is based on the theory of homogeneous sliding modes. The control can be done 
as smooth as needed. It is produced in real time basing on a number of the real-time-calculated time 
derivatives of the output. The same control is demonstrated to be efficient in keeping a car to a given 
route and regulating the blood glucose level of a living rat.
The presented strategy requires practical high-order differentiation.
A finite-time-exact arbitrary-order real-time differentiator is demonstrated that requires only two 
parameters: the differentiation order n and a fixed upper bound for the absolute value of the
(n+1) th-order input derivative. In the absence of noises it produces n exact input derivatives. The 
differentiator is robust to small noises, noises of small average values, delays and digital errors.
The proposed universal control algorithms are ready to use, do not require much calculations, and can be 
easily applied without understanding the underlying mathematical theory.

Prof. Yoram Halevi, Dean of Faculty of Mechanical Engineering, Technion
On the role of infinite dimension transfer in modeling and control of flexible 

structures
Flexible structures are described by partial differential equations which is neither common nor 
convenient starting point for control design. Seemingly that can be circumvented by finite dimension 
approximation such as Finite Element Method (FEM) or truncated modal model. However there are two 
major disadvantages to that. First, very large orders are required for reasonable accuracy, and secondly 
all physical insight is lost. In this work a different approach is taken and the system is represented by 
accurate, infinite dimension, transfer functions from actuation to measurement. These transfer functions 
are used to derive the absolute vibration suppression (AVS) which is a dedicated control method for 
flexible structures. In case of the one dimensional wave equation, the transfer function consists of 
pure time delays and low order rational terms and the AVS controller is rational. In all other cases, the 
transfer functions and consequently the controller are fractional order in both the delays and the "rational 
parts". The paper considers physical aspects of the model and the control scheme including stability, 
performance and implementation. 

Prof. Eli Gershon, Faculty of Engineering, HIT
Advanced topics in the control and estimation of state-multiplicative noisy 

systems
The field of state-multiplicative stochastic noisy systems has matured over the last three decades where in 
the last decade the control and estimation of such systems has been focused on delayed systems. In the 
latter systems,    the delay may be fixed or time-varying  and it may resides in the systems states and the 
input channel. In the time-varying case  the delay is characterized by   upper  bounds on both its size and 
its rate of change. In this talk, recent advances in the said  field will be presented starting from improved 
solutions for the problems of robust control and filtering for uncertain stochastic state-multiplicative 
systems and continued to their delayed counterparts. Both continuous and discrete-time systems will 
be considered  where the various solutions are achieved using simple Linear Matrix Inequalities (LMIs).  
Some practical engineering oriented examples taken from various fields (including aviation and process 
control) will be presented    


