
UAV Stockpile Evaluation

Project Summary

Technology Applied

A FASTER WAY TO DOCUMENT INVENTORY 
RECONCILIATION WAS NEEDED AT THIS 
AGGREGATE DISTRIBUTION CENTER

DRONEDEPLOY UAV SYSTEM TESTED TO 
PROVE ACCURACY OF DATA

As a result of the Sarbanes-Oxley Act of 2002, aggregate 
producers are mandated by the federal government to 
provide documented inventory reconciliation as part of 
their annual financial disclosures to prevent fraud and 
to protect investors. To accomplish this many operations 
have dispensed with traditional aerial photogrammetry 
and have used ground based laser scanning of stockpiles 
and associated software to calculate volumes. 
Substantial time is required to scan or photograph every 
surface of each stockpile when utilizing laser systems 
such as the Renishaw Quarryman laser system. Newer, 
very expensive systems allow for scanning lasers to be 
installed in moving vehicles to speed up the process, 
but access to all areas of stockpiles, particularly pile top 
surfaces that cannot be seen and the accuracy of this 
type of survey suffers.

To test the accuracy of the DroneDeploy mission planning 
and analysis platform, a stockpile with complete access 
for land based measurement was chosen to compare 
calculated volumes of the stockpile.
A Renishaw Quarryman Pro™ laser system was used 
to collect data points to create the 3D point cloud for the 
stockpile.  Collected data was processed and analyzed 
using the MDL Volume6™ software.  The estimated time 
to complete this process is about 2 hours.

For comparison, a Phantom 3™ quadcopter was used 
to fly a mission that included a total of 10 stockpiles, 
including the pile to be used in this comparison. The 
mission, including planning and deployment of the UAV, 
took approximately 15 minutes. 
Images collected by the UAV were uploaded to the 
DroneDeploy data center for stitching to create a single, 
3D image of the stockpiles covered by this mission.  Using 
the volumetric analysis function on the DroneDeploy 
dashboard, a volume calculation was performed for the 
test pile. The time required to specify the area to be 
analyzed and compile the volume calculation was about 
10 minutes.
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Results
VOLUME RESULTS SHOW VOLUME 
DIFFERENCE OF 3%
Using the laser based point cloud, the calculated volume 
of this stockpile was 2,359 cubic yards.  The volume 
calculated by the UAV software was 2,509 cubic yards.  
The variation between the two measurements was less 
than three percent (3%). The time required to collect 
data and calculate the volume of this pile was reduced 
by eighty percent (80%). However, the UAV mission 
also collected data for nine (9) additional stockpiles that 
would have taken an additional three to five hours just 
for data collection using standard laser technology.

Next Steps

TRAINING, ADVANCES IN SOFTWARE WILL 
LEAD TO COST EFFECTIVE MEASUREMENT 
SYSTEMS
There are considerable obstacles to utilizing UAV data 
collection and analysis.  Every operator must comply 
with FAA Form 107 criteria, which includes passing an 
extensive FAA ground school test.  Airspace restrictions 
around most commercial airports limit the availability 
for UAV missions.  Special permission can sometimes 
be secure but this requires submittal and approval of 
mission profiles by the airport ATC center.  
Current software does not allow for editing point clouds 
created by the UAV mission.  This can create accuracy 
issues if conveyors or stackers are present over 
stockpiles.  Data can be exported to be used with third 
party software, but very large file sizes due to density 
of the point clouds created can interrupt software and 
computer operation.
As software updates become available, many of 
these issues will be addressed.  Properly licensing 
UAV’s and pilots in command (PIC), and compiling the 
documentation required by the FAA will continue to be 
areas where program control will be necessary.


