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ABSTRACT

For effective DC-free coding in the optical storage systems, the Guided Scrambling algorithm is widely used.
To reduce digital discrepancy of the coded sequence, functions of digital sum value (DSV) are used as criteria
to choose the best candidate. Among these criteria, the minimum digital sum value (MDSV), minium squared
weight (MSW), and minimum threshold overrun (MTO) are popular methods for effective DC-suppression. In this
paper, we formulate integer programming models that are equivalent to MDSV, MSW, and MTO GS coding.
Incorporating the MDSV integer programming model in MaxMin setting, we develop an integer programming
model that computes the worst case MDSV bound given scrambling polynomial and control bit size. In the
simulation, we compared the worst case MDSV bound for different scrambling polynomial and control bit sizes.
We find that careful selection of scrambling polynomial and control bit size are important factor to guarantee the

worst case MDSV performance.
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3 3.51 166.72 442
4 147 168 4.42
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bit min Zworst max average avg var min Zworst max average avg var
3 2 15 11 4.379 182.099 2 9 7 3.508 107.58
4 2 14 10 3.964 148.806 2 6 5 3.137 85.572
5 2 13 9 3.852 139.403 1 5" 5 2.85 71.956
6 1 12 8 3.75 135.176 1 4 4 2.654 66.222
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