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Abstract 
 
Over the recent years the interests in chaos theory has moved from the arena of research to applied 
science, to applications engineering, to commercialization. Chaotic dynamical systems possess many 
properties that are appealing for communication system design, in particular wideband communications. 
Following this, there has been an increasing interest in applying chaos theory to wideband communication 
system design. However, most of schemes developed are sensitive to noise, propagation environment and 
achieve a performance improvement at the expense of increased symbol energy and reduced data rate.   
 
In this talk, we introduce a novel chaos based wideband communication scheme called the ergodic chaotic 
parameter modulation (ECPM) that has a better performance compared to conventional communication 
systems. The developed scheme exploits the ergodic properties of the underlying chaotic system for 
signal demodulation. It is inherently simple and hence computationally inexpensive. Since the proposed 
scheme is non-coherent and avoids synchronization, the complexity is further reduced. A novel multipath 
mitigation technique is formulated that ensures an improved performance while keeping the complexity 
low. Theoretical and simulation analysis are performed to illustrate the improvement over conventional 
communication schemes. 
 
The above-mentioned advantages of the ECPM scheme have motivated investigation into practical 
implementation of a transceiver for wideband applications. In order to optimize cost of implementation 
and power consumption, the ECPM Transceiver design was targeted in the analog domain. Since the 
above implementation uses just a few off-shelf to implement the transceiver architecture on breadboard, it 
is capable of supporting low cost, low power applications. The total power consumption of the 
implemented transceiver was measured to be 320mW. 
 
However, the analog it has limitation in terms of the supportable data rate. The measured data rate was 
found to be 200kbps. This limitation arises due to the required processing gain as well as the bandwidth 
of the chaos signal generated. Given a specified bandwidth of the chaos signal generated, the data rate is 
inversely proportional to processing gain. The ECPM scheme relies on the estimated mean of the chaos 
signal and it has been found through simulations that a large processing gain is needed in order to have a 
tolerable variance in the estimated mean. A large variance in the estimated mean leads to a higher 
probability of error in the detection of the original information signal, thereby, contributing to higher 
performance degradation. Thus, in order to overcome the above drawback a new digital design has been 
proposed. This has been simulated using nclaunch and ncsim tools and verified for functionality. It is 
currently under synthesis using a Stratix DSP Development Kit form Altera. This talk will conclude with 
the presentation of the ECPM transceiver design. 
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