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Rapid technological advances have drastically improved the data collec-
tion-capacity in occupational exposure assessment, However, advanced sta-
tistical methods for analyzing such data and drawing proper inference remain
limited. The objectives of this paper are (1) to provide new spatio-temporal
methodology that combines data from both roving and static sensors for data
processing and hazard mapping across space and over time in an indoor envi-
ronment. and (2) to compare the new method with the current industry prac-
tice, demonstrating the distinct advantages of the new method and the im-
pact on occupational hazard assessment and future policy making in environ-
mental health as well as occupational health. A novel spatio-temporal model
with a continuous index in both space and time is proposed. and a profile
likelihood-based model fitting procedure is developed that allows fusion of
the two types of data. To account for potential differences between the static
and roving sensors. we extend the model to have nonhomogenous measure-
ment error variances. Our methodology is applied to a case study conducted
in an engine test facility, and dynamic hazard maps are drawn to show fea-
tures in the data that would have been missed by existing approaches, but are
captured by the new method.

1. Introduction. Occupational exposure assessment refers to assessment of
the level of contaminants an employee is exposed to during their work shift. The
traditional method for occupational exposure assessment is personal monitoring
using lightweight devices that can be worn by the workers. Personal exposure
estimates are typically sought because they can be compared against regulatory
standards to ensure compliance with existing laws. However, personal monitoring
is generally expensive and requires workers to carry equipment with them dur-
ing their work. As such, it is common for a small number of measurements, on a
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