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Abstract 
 

This paper presents a methodology for both 
improvement of the CapCam prototype and its field 
tests, whose goal was to evaluate its usability and 
functionalities together with end users (engineers, 
technicians, among others). The CapCam is a 
portable and head-wearable device, which aims at 
adding relevant information to the task of thermal 
inspection in industries, using Augmented Reality 
(AR) concepts. After going through the process for 
generating solutions, whose foundation was laid 
down by the research of similar products, the most 
satisfactory solution was selected and applied. 
Finally, tests were carried out with a group of 
users, in order to assess the product’s adequacy to 
ergonomic and technical needs by using different 
evaluation methods. The results show that the 
CapCam is a well-designed solution for several 
ergonomic problems, besides being efficient to 
some tasks. 
 
 
1. Introduction 
 

When it comes to electric power transmission, 
there are issues that must be corrected periodically 
– such as failing connections, rusting or abrasion. 
In order to inspect these issues, both electronic and 
human resources are needed in continuously 
performed tasks.  

Thermal vision, for instance, is a robust tool for 
inspection of such equipment, due to its capacity to 
identify any malfunction by monitoring the 
temperature. For supporting the thermal vision task, 
it was developed the mivaTherm, a mobile and 
autonomous system which provides support for the 
execution of virtual and Augmented Reality (AR) 
applications [1].  

In order to free users’ hands, mivaTherm was 
customized to perform thermal inspections along 

with the CapCam, a helmet in which are embedded 
a webcam and a thermal camera, enabling the user 
to visualize real world and thermal imaging 
overlapped. Furthermore, to visualize this imaging, 
the user must wear a HMD – Head Mounted 
Display, a device that has an optic display, either 
monocular or binocular. 

To integrate both hardware (mivaTherm and 
HMD) considering aid to thermal inspection, the 
CapCam has been designed. This system uses AR 
technology to overlap thermal and real images, in 
order to provide the user the capability to identify 
malfunction through thermal vision and keep the 
real world perception. Through the HMD, the user 
can see the image filmed by the embedded webcam 
overlapped by the thermal vision provided by the 
also embedded thermal camera on the top of the 
helmet (Figure 1). 

 

 
Figure 1. CapCam’s screenshot: overlapped thermal 
and real images. 

 
Therefore, the goal of this paper is to evaluate 

the usability of the CapCam regarding the 
inspection task. However, in general, it is almost 
impossible to specify the usability of a system 
without first defining its actors such as the users, 
the tasks that will be performed with it, among 
other issues. In order to identify the actors it is 
necessary to perform field tests. 


