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Blind Recognition of TPC Code Under Error Code Condition

YOU Hongyu WANG Yao WANG Xiang HUANG Zhitao

(College of Electronic Science and Technology, National University of Defense Technology, Changsha,
Hunan 410073, China)

Abstract: To solve the problem of blind recognition of TPC codes, the structure and subcodes of TPC codes are studied,
and a method for blind recognition of TPC codes under error code conditions is presented by using the redistribution of sub-
codes. And lists the typical subcode types and parameters of TPC codes. The differences of minimum Hamming distance
and code rate between different types of BCH codes as subcodes are analyzed. The relationship between code length and
parity of code weight is studied, and the property that the weight of subcodes is even is obtained. Using the structure of
two-dimensional TPC codes and the properties of linear system block codes, it is deduced that the parity part of three-
dimensional TPC codes has the same property. Based on the above properties, traverse different code lengths to calculate
corresponding even-digit weight ratios, and use the relationship between code length and code-word weight parity to realize
the recognition of subcode extended BCH code and even-check code length, which can be applied to two-dimensional and
three-dimensional TPC codes. The simulation results show that the derived proposition is consistent with the simulation re-
sults, and the proposed method can realize the effective blind recognition of TPC codes under the condition of high bit error
rate.
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Fig. 1 Two-dimensional TPC code structure
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Tab. 1 Some two-dimensional TPC code parameters

TPC %40 A% BN FRE %
BCH(16,11)%(16,11) 256 121 0.473
BCH(32,26)%(32,26) 1024 676 0.660
BCH(44,31)*(43,30) 1892 930 0.491
BCH(64,51)%(64,51) 4096 2601 0.653
BCH(64,57)%(32,26) 2048 1482 0.724
BCH(64,57)*(46,39) 2944 2223 0.755
BCH(64,57)%(64,57) 4096 3249 0.793

BCH(128,120)%(128,120) 16384 14400  0.879
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Tab.2 Some 3D TPC code parameters

TPC 520 A% BN FRR %
(16,11)%(16,11)%(16,11) 4096 1331 0.325
(16,11)%(32,26)%(8.7) 4096 2730 0.488
(64,57)%(32,26)%(16,11) 32768 16302 0.497
(64,57)%(128,120)%(8,7) 65536 47880 0.731
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Tab.3 Some parameters of multiplex 3D TPC codes

TPC B4 )ik, WHAR/N FER R

BCH (16,11)*(16,11)*N  256*N  121*N  0.473
BCH (16,11)%(32,26)*N  512*N  286*N  0.559
BCH (64,57)%(32,26)*N  2048*N  1482*N  0.724
BCH (64,57)%(128,1200*N  8192%N  6840*N  0.834
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Fig. 4 Overall block diagram of TPC code identification
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Fig. 6 Schematic of parity discrimination of code weight
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Fig. 8 TPC code identification flow diagram
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