Implementation of Fast, Low Latency 2D IIR
Digital filters using Separate Computation of
Semizero-State and Zero-Input Responses.
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This paper treats multiprocessor implementation of fast, low latency 2D digital filters using block processing. 2D data plane is partitioned into square
regions and a ring connected multiprocessor system is used for inter-region parallel processing in vertical direction, each processor filtering each
region. Vertical state variables are transfered from a processor to a processor. In a particular region, putting the bottom edge vertical state variables
to be zeroes, semizerostate responses of state variables by the left edge horizontal state variables and the input data samples are computed, then
complete responses of state variables at the upper and right edges and filter outputs of the region are computed. Computed vertical state variables
are transferred from a processor to the next upper processor. The processing progresses in vertical direction, one region at one step. The algorithm
results significant decrease in computation amount compared to the conventional block processing algorithm. The system can give high throughput
and low latency.

First, the filters expressed by an unity state equation are treated. Inter-region parallel processing is also performed. Computation is load equally
allotted to each processor so that the system works in high efficiency. The system was constructed with TI's C-40 signal processor simulator.
Secondly, the filters consisting of cascaded low-order sections are treated. the system has lower computation amount and higher achievable
throughput than the former. These are confirmed by simulation using C-40 simulator.
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