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This project breaks away from the radial distortion model and
proposes a high-performance wide-angle lens image correction
algorithm that uses neural network to fit distortion surface. This
approach doesn’t use the distortion center to fit polynomial and
change the coordinate system between the Cartesian coordinate
system and polar coordinate system that can reduce the loss of
the calculation. The neuron array uses to replace the polynomial
hardware that is more than six orders. The parallel neurons
can replace the polynomial hardware, and the neuron was

implemented by less width multiplier.

The neural wide-angle lens distortion correction subsystem
immediately uses the back-propagation neural network
accelerator and microprocessor subsystem to train and modify
the parameter of the neural network in the SoC. In the training,
the forward operation of the back-propagation neural network
generates the association result of the distortion, and the back
operation uses the mean square error to modify the weights of
the neurons. The neural wide-angle lens distortion correction
subsystem can independently correct the distortion after the
training. To integrate the other subsystems use to verify this SoC,
this project finally implements a neural wide-angle lens distortion

correction SoC that bases on neural network.
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High-Speed Adaptive Receiver Design
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Chip A: A 20Gb/s Digitally Adaptive Equalizer/

DFE with Blind Sampling.

As data rates increase, the backplane communication systems
suffer from serious inter-symbol interference (ISI). Due to
different channel lengths, loss, and environment variations, an
adaptive equalizer is an attractive and robust circuit to equalize
the received data in high-speed data communications. Several
techniques are presented for adaptive equalizers. A spectrum
balancing method is presented for an analog equalizer.
However, this method is valid only for the random data with
fixed data rate. An eye-opening-monitor (EOM) method adopts
a two-dimensional map to detect the signal quality. This
EOM method needs a synchronous sampling clock and high-
speed comparators. It results in high power consumption and

furthermore it requires accurate analog circuits.

Chip B: A 6Gb/s Receiver with 32.7dB Adaptive DFE-IIR
Equalization.

Conventionally, a multiple-tap DFE is adopted to compensate the
inter-symbol interference (ISI), which is induced by postcursors
due to the non-ideal channel impulse responses. To avoid the
power and area penalty due to many postcursors, a DFE with
infinite impulse response (MR) filter feedback has been presented.
In [B. Kim et al, 2009], no adaptation scheme ensures that such
MR filter cancels the postcursors precisely, i.e., its RC time constant
and amplitude need to be manually adjusted. In this work, a 6Gb/
s receiver using a DFE with an adaptive continuous-time MR filter
and a clock/data recovery (CDR) circuit is presented. In a high loss
environment, a conventional digital qaudricor relator frequency
detector (QFD) may fail due to the significant data dependent
jitter. To integrate an adaptive DFE with a CDR circuit, a proposed
frequency sweeping frequency detector (FD) and a lock detector

(LD) are presented in this work.



