
 

Simulating the Capabilities of QOGI Camera Technologies 
 

 

Michael C. Nagorski, Rodrigo B. Miguel, Sina Talebi-

Moghaddam, Kyle J. Daun 

Department of Mechanical and Mechatronics Engineering, University of 

Waterloo 

 

Abstract 

Industrial and government stakeholders need instrumentation that can quantify methane and 

other greenhouse gas emissions in order to mitigate the impact of oil and gas extraction on 

climate change, and to develop policy that safeguards the environment without unduly penalizing 

industry. In this regard quantitative optical gas imaging (QOGI) is appealing since it permits 

standoff measurements, particularly under hazardous conditions, and can be used to quantify 

methane concentrations and fluxes over large areas. The pixel intensity of images obtained from 

mid-wavelength infrared (MWIR) cameras are related to the column density and temperature of 

methane (or other species) along a corresponding line-of-sight through a plume, while the 

velocity field can be inferred from the apparent evolution of a sequence of images. Column 

densities are then combined with the velocity field to obtain mass flux estimates.  

Current and emerging QOGI camera technologies consist of: single-channel cameras wherein a 

bandpass filter isolates a single range of wavelengths to be measured; multispectral cameras 

which use filters to obtain images integrated over different wavelength ranges; and hyperspectral 

cameras which obtain a highly-resolved spectrum for each pixel. This work focuses on the 

advantages offered by multispectral cameras over single-channel cameras. A camera 

measurement model/QOGI algorithm is developed and validated using images of methane vents 

captured with a FLIR GF320 camera. Mass flow rates inferred from this model are compared to 

values obtained using a QL320 QOGI tablet. The model is then used to analyze simulated data 

generated with a CFD-large eddy simulation of a methane plume, with the goal of assessing the 

impact of uncertain gas temperature and filter blackbody emission on inferred methane flow 

rates. The results highlight the improved accuracy that may be obtained using cold-filtered 

multispectral cameras, which are emerging as an alternative to traditional single-channel 

cameras. 


