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Open Source Tools for Drone Data Management

Andy Lyons, Jacob FlanagaBean Hogan, ant¥laggi Kelly
University of California Division of Ag and Natural Resources

Introduction

Modern photogrammetry software has dramaticallyimproved the quality
and speed of generatin@D and 3D data products frondrone imagery,
however a significant amount of data management remains before and
after the stitching process. To address thmcreasing demandsof
managingdata for a busy drone program within ina team environment,
we developed a series of tools using open source software.
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Foundations: Standard Directory Structure

The initial step was to [ /x/ProjectName
develop a project {7 subProject
directory structure and - pata
set of naming conventions | e ("3 yyyymmddsensor
that were flexible, extensible, {3 Documents - (3 fit#_starttime_endtime alt_overlap
. E metadata, protocols ' E
and portable. Thru trial 3 Fight plans [ rgd
and error, we developed ; KMZ filesetc. . [ mss
a generic directory tree ~thes b start erd looorfit odd
5 — ﬁ Vector S— mx"f"s’;" . ) S grt_gn I loc-or-flt#.p
that accommodated L | " PhaD project files
nearly all drone projects. B [Rester 2 P start end locorfit#
E__ ﬁ GPS : Directories created by RIiR
E Trimble filescsv I E Telemetrﬂogs
:,__{il Photos For geotaggingwhen needed
rﬁ Video
E Web assets
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|GIS Drive Monitor
The IGIS Drive Monitor S
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copiesdrone data from SD
cardsto a backup location

In an autonomous way. It

will search for drives with a
user specified label and
automatically find all images,
consolidate, copy and |
renamethem according to
ablock namingscheme
Through this, it createsa standardized datastructure that is portable and
can be easily processed on a remote computer (i.e., seruer

2.) Block Naming
Iv Date Prefix v Start Time ¥ Sensor ¥ Altitude (AGL)

Core Name: HRECPostBurn

3.) Drive Monitor

Monitor for Label:  1GIS

(Optional) Manually Process Directory
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github.com/jacobflanagan1GIS-Drive-Monitor

IGIS Drive Monitors written completely in Python 3 and uses open source
libraries for reading imageExif and monitoring for external drive

Insertion. Optionally, it can also interact with external software via
command scripts and create processing instructions for a remote
processing computer for data verification and processing (eXix4D),
respectively.
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|GIS Pix4D Controller

Intended to be installed on a server, the v

Permanen t Directory

IGISPix4D Processing Controllsoftware
iIngestsnewly added drone data from a
specifieddirectory given a processing flag
andinstructs an instance of Pix4d (it is
assumeda working copy of Pix4d is
Installed on the same machine) to
automatically process project data. A data
structure in the form given by thelGIS
Drive Monitor allows the software to |
automatically find all the imagesbelonging

to flight block and a build in customizable

sensorlibrary relays which processing B -
template Pix4D should use for processing. github.com/jacobflanaganiGIS-Pix4D-Controller
In addition, if human interaction is

necessaryduring the processing (i.e., applying Ground Control Points), the
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Instructed to continue through processing

C:\Projects\Test\2018-10-12_B1TEST1132_FLIR

Processing Directory

C:\Projects\Test\IGIS_P4DProc\procdir

Processing Directory

C:\Projects\Test\IGIS_P4DProc\procdir\pending

Monitor

Process Output
2019-04-01 16:29:26: Logging using UTM time.

|GISPix4DProcessing Controllewas written in Python 3 with open source
libraries for reading exif information from images. In addition, it uses
command scripts to interact with Pix4D (a working copy of Pix4D should be
Installed on the same machine as this scripting software).

IGIS Drone Data Management Logbook

The IGIS Drone Data Management Logbaqaitritten in C++, is an interactive
data manager that aids a drone pilot and field crew in syncing data from SD
cards, creating standardized data structures, visualizing image positions
and mission footprints and automatically create processing instructions
(i.e., *.pix4d). The data structure allows for larger projects that are made up
of multiple missions to follow an ideal workflow of partial processing of
Individual missions and then combining them for a largeresult.

A sensor pairing feature allows multiple sensors to be flown at the same
time - Additional sensor imagery are trimmed to the same footprint and
time frame as the main sensor. Additionally, field notes can be recorded for
each mission and kept together within the data structure
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The IGIS Drone Data Management Logboiska work in progress and written
In C++ using libraries fromQt, libtiff , libexif and WPD Application
Programming Interface.

R-package: uavimg

Theuavimg package for R contains
functions to:
Acreate HTML catalogs for a folder of
Images
Aestimate actual overlap, GSD, & mission area
Acompute and export image centroids,
footprints, and the mission MCP
Amove images into folders by flight
Alaunch functions from the context menu
In Windows Explorer

github.com/UCANRGIS/uavimg
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https://github.com/jacobflanagan/IGIS-Drive-Monitor
https://github.com/jacobflanagan/IGIS-Pix4D-Controller

