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Abstract 
 
Wireless communication systems have emerged as the infrastructure for 
countless applications in the information age. Many applications are now 
becoming accessible on mobile devices and vehicular networks. With ever 
increasing demand for communication bandwidth on the go, comes the necessity 
for efficient and adequate receiver techniques. This dissertation investigates 
iterative channel estimation techniques for vehicular communication systems. 
Iterative channel estimation uses the data symbols detected at the receiver to 
enhance the estimation accuracy. The effect of iterative channel estimation and 
data detection on the channel capacity is also studied. As the estimated channel 
may be exploited as a source of secrecy between the communication ends, an 
integrated view to channel estimation and data security in vehicular networks is 
adopted. Accordingly, bounds on the secret key capacity of an estimated 
wireless channel are calculated. The main contributions of this research are as 
follows. A near-optimal and efficient channel estimation technique for fast fading 
radio channels is introduced as a replacement to the existing more 
computationally complex methods. The advantage of the proposed method is 
obtained by using a low order Kalman filter followed by a smoother. Built on the 
proposed iterative scheme, a new semi-blind approach to estimating Multiple-
input-multiple-output (MIMO) channels is introduced. This method requires very 
small pilot overhead and lends itself to large-scale MIMO channels. Compared to 
the existing methods, this technique incurs reasonable cost and exhibits a 
performance comparable to pilot-based schemes. The capacity of iteratively 
estimated channels is evaluated. It is shown that in slow fading channels, 
iterative processing provides only marginal advantage over non-iterative 
approach to channel estimation. Iterative channel estimation provides a capacity 
benefit if suboptimal pilot signaling is used to provide initial channel 
estimates. 
 
As the final part, the problem of generating secret key bits from channel 
estimates is studied. According to the principle of channel reciprocity, the 
channel impulse responses seen by the communicating parties are identical. The 
channel impulse response may be viewed as a source of randomness for the 
communicating parties to generate common secret keys. The key rate primarily 
depends on the amount of information in the random source. For an estimated 
channel, the key rate also depends on the estimation accuracy. The prior art has 
considered idealistic cases where the channel impulse response is sampled at a 
rate not less than the Nyquist rate, and where the transmission is full-duplex. In 
this dissertation, more realistic scenarios with half-duplex transmission or under-
sampled channel are investigated. It is shown that significant key rate can be 
achieved even when the low sampling rate of the channel prevents a full 
reconstruction of the channel impulse response. 
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