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ABSTRACT: In this paper, we propose a method that can be applied to the efficient implementation of
multi-channel active noise controller. Since the normalized MFxLMS (Modified Filtered-x Least Mean Square)
algorithm for the multi-channel active noise control requires a large amount of computation, the difficulty has lied
in implementing the algorithm using a low-cost MCU (Microcontoller Unit). We implement the multi-channel
active noise controller efficiently by optimizing the software based on the features of the MCU. By maximizing
the usage of single-cycle MAC (Multiply- Accumulate) operations and minimizing move operations of the delay
memory, we can achieve more than 3 times the performance in the aspect of computational optimization, and by
parellel processing using the auxillary processor included in the MCU, we can also obtain more than 4 times the
performance. In addition, the usage of additional parts can be minimized by maximizing the usage of the
peripherals embedded in the MCU.
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Fig. 1. The block diagram of the MFXLMS algorithm.
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Fig. 2. The block diagram of TMS320F280049 MCU.
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Fig. 3. Analog front-end for anti—aliasing and amplification.
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Table1. The number of multiplications of the multi-channel MFXLMS algorithm.

Stage # of operations by stages # of operations (multiplication) in case of J=1, K=2, M=2, N=80, L = 160
1 JKL 320
2 JKMN 320
3 KMN 320
4 JKML 640
6 JKMLA+M+2JKM 650
Total JK(L+MN+2ML)+KMN+M+2JKM 2250

Table 2. The maximum number of filter taps for real-time operation at each optimization stage.

Optimization level

Maximum order of adaptive filter for real-time processing L (N = 80)

Baseline code 98

Single cycle MAC operation 204

Move optimization for delay memory 309

First level parallel processing using CLA 352

Second level parallel processing using CLA 418
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}
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Fig. 5. Adaptation of adaptive filter coefficients with delay memory move.
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