Ted Hollinger and the Hardware Implementation
of the Viterbi Algorithm

Introduction to the Viterbi Algorithm

The Viterbi Algorithm, developed in 1967 by Andrew J. Viterbi,
was a revolutionary advancement in error correction for digital
communications. It enabled efficient decoding of
convolutionally encoded signals, which became crucial in
applications such as satellite communication, deep-space
telemetry, mobile networks, and digital storage devices.
Initially, the algorithm was implemented in software due to
hardware limitations. However, as technology progressed, there
was a push to develop hardware-based implementations that
could process data in real-time.

One of the early pioneers in this effort was Ted Hollinger.

Ted Hollinger’s Early Involvement

While Andrew Viterbi’s algorithm provided the mathematical
foundation, it required engineers to translate its theoretical
design into a working transistor-based circuit. Ted Hollinger, an
innovative engineer with a deep understanding of semiconductor
physics and digital signal processing, took on the challenge of
developing the first transistor circuit implementation of the Viterbi
Algorithm.

Hollinger’s work in this domain was contemporaneous with the
growing need for efficient decoding circuits, especially in military
and aerospace applications.



Hollinger’s designs focused on parallel computing
architectures, which allowed for faster computations in
decoding convolutional codes. His hardware implementation
enabled signal processing to be performed at higher speeds
than software implementations at the time, marking a critical
milestone in the practical application of the Viterbi Algorithm.

Analysis of the Historical Document

One of the key artifacts from Ted Hollinger’s work is a
specifications schedule that details the electrical characteristics
of an early hardware Viterbi decoder. This document outlines key
parameters such as:

Logical input and output voltage levels

Power consumption and capacitance

Clock pulse width and repetition rate

Test conditions involving pseudo-random number
generators

The presence of pseudo-random number generators in the test
conditions strongly suggests that the circuit was designed to
process encoded signals, confirming its role as a hardware
Viterbi decoder.

Historical Context and Comparison with Other Implementations
To fully appreciate Hollinger’s contribution, it is important to

compare his work with contemporary efforts in Viterbi decoder
design:

1. Early software-based decoders were used in deep-space
missions but had limitations due to processing speed.



2. Bell Labs and NASA were exploring hardware-based
solutions, but transistor circuit implementations were in their
infancy.

3. Ted Hollinger’s circuit design introduced innovative
transistor-based approaches that could handle higher
speedswhile maintaining low power consumption.

4. Later developments in CMOS technology eventually led to
highly integrated VLSI (Very Large Scale Integration)
implementations of the Viterbi Algorithm, but these built
upon the pioneering work of engineers like Hollinger.

Impact Assessment

Hollinger’'s work laid the foundation for real-time signal
decoding in military, space, and commercial
telecommunications. Without early hardware-based
implementations, modern wireless communication, including
cellular networks and satellite communications, would not
have been possible at the scale we see today. His contributions
influenced:

 Advancements in semiconductor design, paving the way
for modern DSP (Digital Signal Processing) chips.

* More efficient error correction techniques, which improved
data transmission reliability.

 The development of integrated circuits for high-speed
telecommunications.

Conclusion



Ted Hollinger’s contributions to the hardware implementation of
the Viterbi Algorithm deserve recognition in the history of digital
communication. His pioneering efforts in transistor-based circuit
design helped transform a mathematical breakthrough into a
practical engineering solution, influencing technologies that
continue to power modern communication networks, deep-
space missions, and defense systems. As research into early
Viterbi implementations continues, it is critical to preserve and
document the contributions of engineers like Hollinger, whose
work bridged the gap between theory and real-worid
application.



