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Introduction

e Compact discs are typically very resistant to
damage and corruption.

e Even still, the on-disc systems for error detection
and correction (ED&C), driven by Reed Solomon
Codes, can reach the limit of their usefulness.

e Results here indicate that it may be possible to
recover additional adata by bypassing the drive’s
ED&C and doing ED&C on the host computer.

Methodology

e Using open source resources, we designed an

algorithm to correct errors that proceeded as
follows:

a. Read a sector from the CD.

b. Process the sector and output scrambled data.

c. Descramble data and perform error correction.

e A direct replica of the methodology used In a
drive, such as this, allows us to make direct
comparisons between traditional images and our
Images.

Pictured above is a view of the data side of a CD containing the European release of
Tropico, with the visualizations of dumps of the disc on the right. The top visualization is
from the control method, and the bottom is from the experimental method. Note the
identical nature, save for the sectors being offset by varying degrees, where green sectors
are good, and red sectors contain errors.
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Results

Our methodology for error correction was found to
be correct equally as often or more often than the
built-in decoders found in the CD drive.
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Graph and table showing the number of errors in images produced by control and experimental

dumping methods, by CD dumped.

Notes:

e Some insignificant results (no errors with either method) were not included in this graph.

e Certain methods of copy protection offset the number of errors making reads of damaged discs
with copy protection difficult and open to interpretation (Sims 2; Tropico)

Impacts

Though our findings show slim margins between
the two methods, they do shown that it might be
possible to recover additional data from CDs by
performing ED&C on the host computer. This has a
significant impact on the computational aspect of
archival science due to the potential for archiving a

perfect image of a disc that is no longer in perfect
condition.

In the Future

Further research might look at:
e using neural networks to search for valid data, as

Nguyen et. al. [1] have already done for general
Reed Solomon codes.

e implementing the use of non-coherent light to read
discs in a user-friendly way.
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