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Utilizing an Unmanned Aerial Vehicle for 
Surveying As-Built Roads  
Alex Forrester, R.P.F., P.Eng. 
Understanding how as-built road conditions 
compare to geometric road designs is important 
to ensure forest roads are built in a safe, 
environmentally responsible and cost effective 
manner. Surveying constructed roads is not a 
common practice of the forest industry, unless a 
specific safety or environmental concern is 
identified. There are several reasons for this. 
First, conducting an as-built survey can be 
costly. The expense of surveying, analyzing 
data and creating as-built drawings may cost 
over $5,000 for a one kilometre-long section of 
road. Second, it is not uncommon for as-built 
road conditions to deviate from the road design 
due to site conditions and/or construction 
constraints, making it difficult to determine if 
there was an issue with quality control or if the 
road was simply built to suit the terrain. 

New, cost effective technologies such as 
unmanned aerial vehicles (UAVs) are a tool that 
can be used to survey logging roads. UAVs can 
be used to document as-built road conditions 
and identify safety or environmental issues. 
Data collected also can be used to determine 
whether work was completed as per contract. 
Further, UAVs can be used to track and 
document progress or, in the event that site 
conditions require a change to the geometric 
road design, UAVs could be used to quickly 
survey the area and provide the designer with a 
3D model. This rapidly acquired field data can 
help managers and planners make critical 

safety and construction decisions, while 
learning how to improve future road designs. 
Additionally, it allows the contractor to receive 
clear direction in the event a deviation from the 
design is required. 

During the summer of 2016, FPInnovations 
surveyed the as-built condition of several steep 

logging roads in British Columbia. Surveys were 
conducted with both conventional survey 
equipment and a UAV system so that the 
accuracy, costs and efficiency of the methods 
could be compared. Conventional surveying 
was done with a Trimble S6 Robotic Total 
Station and with a Trimble R8 RTK GPS base 
and rover system. The UAV system comprised 
a DJI Inspire 1 UAV (a commercial grade 
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quad-rotor UAV) and several automated flight 
applications. 

 
UAV video image capture of an as-built 
switchback curve 

SURVEYING WITH A UAV 

There are several benefits to surveying with a 
UAV. First, the time required to survey is 
significantly shorter than with conventional 
methods. With the advent of automated flight 
control applications, specifically created for 
UAV digital aerial photogrammetry, only one 
person is required to survey with a UAV. 
Additionally, the purchase price of a commercial 
grade UAV is much less than for a Robotic 
Total Station or RTK system. If regularly renting 
conventional survey equipment, over time the 
cost will grow to be much higher than if 
purchasing a UAV. Surveying with a UAV also 
provides a photo record of the site and, with the 
use of software, can create a georeferenced 
orthomosaic.  

The drawbacks to using a UAV are typically 
related to support equipment and site 
conditions. Currently, UAV batteries allow for a 
flight time of less than 20 minutes. The operator 
must bring multiple batteries or a mobile 
generator to the field to ensure adequate flight 
times are achieved. Further, UAVs are 
susceptible to weather and cannot be flown 
during periods of rain or moderate wind.  

Therefore, being relatively unpredictable, 
weather can be a significant drawback to using 
a UAV. Another consideration is the height of 
the surrounding vegetation. Tall trees near the 
road may present a substantial hazard to the 
UAV. Luckily, UAV repairs are relatively 
inexpensive and, with increased experience, 
collisions are less likely to occur. Additionally, 
surveying a road adjacent to closed forest 
canopy can skew results by making it difficult 
for the photogrammetry software to determine 
where the ground elevation is located. It is best 
to conduct road surveys in freshly harvested 
areas. As the technology improves, hopefully 
this issue will be resolved.   

SURVEYING COST COMPARISON 

The total cost for conventional road surveying 
may be $1,400 to $1,770 per day, assuming a 
daily rental cost of $400 for a Robotic Total 
Station or $770 for an RTK system and $1,000 
in labour for the surveyor. 

The cost for surveying roads with a UAV is 
estimated to be $1,280 per day, assuming a 
daily rental cost of $30 for a generator, $250 for 
a GPS, $1,000 in labour for an operator, and 
that the company already owns a commercial 
grade UAV system. 

A commercial grade UAV system (with two 
extra batteries, iPad and required software) is 
estimated to cost $7,865. This large initial cost, 
however, rapidly may be offset by time saved 
surveying and creating drawings. Current in 
April 2017, the following cost data are offered 
for the purpose of budgeting: A DJI Inspire 1 
UAV, with dual controllers and two batteries, 
costs $3,465; additional batteries for the UAV 
cost $200 each; an iPad for observing the live 
camera feed costs $500; and the software to 
process the data obtained by the UAV (e.g., 
Agisoft Photoscan) cost $3,500. 


