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Combustion Diagnosis and Control of

Ignition Spark Engines

Nobuo KURIHARA and Hiroshi KIMURA

Abstract

An on-board diagnosis and control system was investigated for combustion improvements.
This system has a 32-bit microcomputer and sophisticated digital filters based FFT (Fast
Fourier Transform) algorithms. Firstly, all of resonant vibrations caused by knocking can be
detected using an vibration sensor attached at the engine block. Even a trace-knock vibration
was suspectable and controlled immediately. Secondly, misfires during combustion can be
detected. An engine speed sensor was attached after the crankshaft, and free-run counter
having 20 MHz clocks and digital filters provided misfire detection over a wide range of
operating conditions. Lastly, air/fuel ratio limit can be detected every cylinder, using the
engine speed sensor, the high resolution counter, and FFT software. In this paper, test results

prove the effects clearly.
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