Proceedings of the 5th Conference on Sensors, MEMS and
Electro-Optical Systems (SMEOS) Skukuza, South Africa, 8-10
October 2018

Flight hardware verification and validation of the K-line fire sensor
payload on ZACube-2

Donovan Cogan?, Derek J. Griffith?, Edwin Magidimish?, and Robert van Zyl?

aFrench South African Institute of Technology (F'SATI), Cape Peninsula University of
Technology (CPUT), P O Box 1906, Bellville 7535, South Africa

bOptronic Sensor Systems (OSS), Defence, Peace, Safety and Security (DPSS), Council for
Scientific and Industrial Research (CSIR), P O Box 395, Pretoria 0001, South Africa

Abstract

With the launch of the ZACube-2 nanosatellite, a new technique of wildfire detection and
monitoring from space will be evaluated. Potassium is an essential plant macronutrient and
all vegetation biomass fires exhibit characteristic spectral ¢K-line;, emissions in the near
infrared (NIR), which can be isolated and observed with suitable optical filtering. However,
as a new technique, the effectiveness of this kind of sensor from a space platform is
unknown. The magnitude of the K-line emission signal seen from space is contingent on
many factors, including the concentration of potassium in the biomass fuel, fire size and
intensity as well as atmospheric state. The architecture and preparation of the flight model K-
line sensor hardware is described, together with the approach to verification and validation of
the sensor characteristics and performance on-orbit.



