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Abstract—This paper investigates the problem of robust output 

feedback stabilization for a family of uncertain nonlinear systems. 
The proposed method contemplates uncertainties and results in 
asymptotic stability of system errors. The proposed method 
relaxes the debility of existing researches where the system 
nonlinearities are assumed to be bounded by a function of system 
output. In this note, the system nonlinearities under consideration 
are required to be bounded by a known function of state (not the 
system output), additionally no restrictive assumption is made on 
the system uncertainties. As some examples, the method is applied 
to two different control systems: the output feedback control of an 
atomic force microscopy as an example of chaotic systems; and 
the speed control of DC motors with only measurements of the 
armature current (not the shaft speed). 
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I. INTRODUCTION 

 Over the years, several papers have investigated global 
stabilization of nonlinear systems using output feedback. So 
far, various control methods have been suggested which can 
achieve global or semi-global stable results by using certain 
feedback structures [1]-[3]. To deal with parametric 
uncertainties, a recursive method has been introduced in 
[2].This method has been linked with the nonlinear small-gain 
theorem [4] and the concept of input-to-state stability [5]. In 
the case of dynamic uncertainties, normally statistical 
characterization of plant uncertainties is hard to attain. 
However, bounds on system uncertainties may be known. In 
such cases an accentuated method is the robust control method.  

The sliding mode control theory has provided prosperous 
means for the design of robust feedback controllers for 
uncertain systems [6],[7]. The main notion is to design an 
appropriate sliding manifold onto which the system states must 
be confined. The sliding manifold design is critical; see for 
instance [8]. Subsequently a control law should be designed in 
order to control the system states toward the designed 
manifold. 

A common approach for sliding mode control is variable 
structure control which has been successful, especially in the 
design of robust state feedback controllers [9],[10]. The main 
drawback of this approach is the so-called chattering 
phenomenon, against which different strategies have been 
proposed so far. The principal characteristic of this method is 
the so-called sliding on the switching surface within which the 

system is robust against internal parameter variations and 
extraneous disturbance satisfying the so-called matching 
condition. 

Conventional robust control methods suffer from low 
performance feature and need for system states measurements 
[11],[12]. Unfortunately, the full measurement of system states 
are very restrictive from a practical point of view, since in 
many practical applications the full state information is not 
always available and only the system output is accessible.  

In order to deal with this fact, practically either an observer 
must be designed to provide an estimate of the unmeasured 
states or the design methods must be modified to use only a 
subset of the system states in the control law.  

State estimation of nonlinear systems has been a research 
topic for decades. A survey paper on this topic can be found in 
[13]. The estimation of the system states require designing an 
observer that estimates the system states through the 
measurement of the system inputs and outputs [14],[15]. 
Observer dynamics are mostly nonlinear which magnify the 
system complexity. 

Considering these facts, many investigations have been done 
on the subject of output feedback control design for uncertain 
systems. However, the design of output feedback controller is 
rigorously challenging both from the existence condition as 
well as algorithmic point of view. 

Based upon eigenvector methods, in [16] a new output 
dependent hyper plane is designed for a class of uncertain 
systems with matched uncertainty. In [17], the necessary and 
sufficient conditions for existence of a stable reduced order 
motion in terms of the system structure are presented. They 
demonstrate that the hyper plane design problem is equivalent 
to a static output feedback problem. Linear matrix inequality 
approaches have been successfully employed within the 
context of sliding mode controller design in [18]. 

The majority of preceding methods require the restrictive 
assumption that the system uncertainty should be bounded by a 
known function of outputs. This assumption has been relaxed 
in [19],[20] by introducing simple controllers, applicable only 
to SISO systems. 

In this paper motivated by [17], a robust controller for a 
class of nonlinear systems is proposed based on the system 
output measurement. The proposed method relaxes some of the 
previous restrictive assumptions made on the norm of system 


