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Figure 11: Internal architecture of the PE group.

to applying the summation of the 2k x 2k window for the hierarchical data
cost; each data cost is used by the PE at each level. Data costs at each
level, computed in the data cost module, are processed and saved in the
corresponding PEs and buffers. See Fig. 13. As described in Fig. 12, the
multiplexer (MUX) selects the messages and data costs at each level from
which new messages and data costs can be updated and saved at the local
buffer. Meanwhile, the old costs in this buffer are shifted into the layer buffer.
In the four scale levels, 4-to-1 message multiplexer (MUX) is used.

For S number of states, the time complexity O(S) is needed to update
one message at each node by forward, backward, and normalization opera-
tions [8]. Normally, it needs 3S steps. As explained in Eq. (9), four messages
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