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For projects involving aerial mapping, the acquisition stage 
must be completed in a manner that is timely, has complete 
coverage, and ensures all product specifications are met. With 
all of the challenges posed during acquisition – such as vegeta-
tion conditions, sun angle restrictions, and cloud cover, among 
many others – keeping acquisition on schedule is no small feat. 
Multiply these challenges by the number of active projects cur-
rently in the acquisition phase, and managing acquisition gets 
extremely tricky. Surdex’s Research & Development (R&D) de-
partment has developed several tools to ensure success in this 
critical project stage – starting with the planning process and 
continuing through acquisition flights and potential re-flights.

Creating Up-to-Date, Sensor-Specific 
Flight Plans
Flight plans must be carefully designed to ensure proper cover-
age and imagery resolution or lidar 
point density based on sensor speci-
fications. Surdex creates flight plans 
using sensor-specific commercial 
software, then imports them into the 
Flight Manager program developed 
by our R&D department. This pro-
gram supports the various flight plan 
formats generated by the commercial 
software and enables us to integrate 
flight plans into our internal data-
base and begin tracking acquisition 
and inspection progress. Once lines 
are flown in a project area, we can 
update the flight plan in Flight Man-
ager to include only remaining flight 
lines (or stations, for DMC imagery), 
then export the updated plan to the 
appropriate sensor-specific format for 
use during flight (Figures 1a and 1b).

Designing Custom Flight 
Plans for Dispersed 
Project Sites 
In 2020, Surdex was awarded 
contracts with the USDA Natural 
Resources Conservation Service 
for two programs, the National 
Resources Inventory (NRI) and the 
Stewardship Lands Imagery (SLI) 
programs, which include collection 
of imagery for a great number of 
sites across the country. Since this 
is a departure from our usual model 
of large area acquisition, we wanted 
to customize our flight planning 
process to more efficiently acquire 
the numerous, dispersed sites. 

Our R&D and Flight departments have successfully designed 
and implemented a unique flight planning process for these 
projects that includes multi-frame acquisition, adjusted 
flight line orientation, and collection of multiple sites per 
flight line. The new approach focuses on orienting flight lines 
for optimal collection efficiency, ensuring acquisition is com-
pleted during the scheduled window and the specified ground 
and atmospheric conditions.

Figures 1a (top) and 1b (bottom). Surdex Flight Manager displaying all flight lines for a project (1a) 
and remaining flight lines only (1b).

Surdex has developed several tools to 
ensure success in this critical project 

stage – starting with the planning process 
and continuing through acquisition 

flights and potential re-flights
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Customized flight plans for acquisition of numerous spot shot 
sites include collection of multiple overlapping frames with 
a digital frame image sensor. The two benefits for a multi-
frame approach are: 

1. greater positional accuracy with a triangulated solution 
and

2. avoiding potential re-flights due to corrupt data or 
glare that obstructs ground features. 

Collecting overlapping frames also allows flight planning 
from any orientation, which greatly improves performance in 
flight. Rather than forcing crews to align with cardinal (N-S-
E-W) directions, which often results in extra turn time, lines 
are oriented with multiple nearby sites, while still ensuring 
the pilot has a safe level of control of the aircraft (Figures 
2a and 2b). The addition of extra frames on each side of the 
main frame(s) only adds seconds before and after the center 
point, resulting in insignificant additional flight time relative 
to traditional cardinal direction turns. This approach saves 
valuable time in flight and puts crews on-line sooner. 

We have also designed a Dynamic Flight Planning (DFP) 
program, which takes all of the aforementioned flight 
planning customization tools for dispersed project sites and 
creates optimal flight plans on a daily basis. The DFP deter-
mines the shortest path to capture target sites using airport, 
weather and airplane performance data. This optimized 
flight planning reduces flight time for the entire project by 
at least 15%. Implementing these customized flight plan-
ning tools ensures that we can remain on schedule as we 
acquire imagery for thousands of sites across the country 
and enables us to provide clients with their data in a shorter 
timeframe.

Data-Rich FlightTracker Enables 
Informed Flight Planning
The FlightTracker online system that we created faciliti-
ates informed flight planning based on current ground and 
atmospheric conditions and gives staff on the ground the 
ability to track acquisition live. Over time, we have added 
several data layers and tools that have further enhanced this 
system. Table 1 lists many of the basic tools and features of 
FlightTracker. The smoke (Figure 3), fire, and spring leaf-out 
forecast data layers are a few of the most recent additions; 
all are very helpful in ensuring proper acquisition condi-
tions. Having all of this relevant data at the fingertips of our 
flight and acquisition managers enables smarter acquisition, 
avoiding time lost attempting to acquire data in areas where 
conditions are not suitable for acquisition.

Table 1. FlightTracker Basic Tools.

Flighttracker Basic Tools

 y Real-time communica-
tion with the aircraft

 y Zoom in to a project 
area or view full extent 
of all projects

 y Move a time slider that 
allows viewing of ac-
quisition over varying 
time ranges, including 
a time-motion se-
quence

 y Display time ranges 
for various minimum 
sun angle values at a 
specific site

 y High-resolution cloud 
cover (GOESS, NOAA)

 y 48-hour NOAA fore-
casts for specific sites

 y Ability to view ground 
condition data includ-
ing snow, smoke, fires, 
and spring leaf-out 
forecast

 y Distance and area 
measuring tools

 y Ability to use different 
types of base maps

 y Print the current view to 
hardcopy, PDF, etc.

Figures 2a (left) and 2b (right). Traditional block flight plan (2a) for example project area was optimized through Dynamic Flight Planning (2b). For 
this particular project, the use of DFP resulted in a 40% reduction in flight time to cover the same project area.

November2021 Layout.indd   787November2021 Layout.indd   787 10/14/2021   12:24:32 PM10/14/2021   12:24:32 PM



788 November  2021  PHOTOGRAMMETRIC ENGINEERING & REMOTE SENSING

The ground conditions data in Flight Tracker has proven 
particularly useful for several of Surdex’s recent aerial map-
ping projects. We used this tool to monitor:

·	 Rain/cloud cover in Illinois in late spring of 2020 for 
an imagery project

·	 Wildfires in Arizona in the summer of 2020 for a 
lidar project

·	 Flooding in North Carolina in the summer of 2020 
for an imagery project

·	 Snow cover in late winter in Nebraska in 2021 for a 
lidar project

Each of the conditions noted above can obscure ground 
features in imagery or lidar data, sometimes to the point 
that data is not usable. By tracking wildfires/smoke, flood-

ing, and snow, we were able to carefully plan acquisition 
times, avoiding wasted efforts during unsuitable conditions 
and “swarming” the area when conditions were suitable. As 
a specific example, for a project in western Illinois in the 
spring of 2020, we monitored extended periods of cloudy 
conditions over the project area using FlightTracker. Once 
conditons cleared, we sent five aircraft to acquire imagery 
and successfully compensated for lost time – our  crews ac-
quired 3,188 Nautical Line Miles of imagery in just one day. 
Figures 4a and 4b show two screen shots from FlightTracker 
displaying the initial flight plans with a few completed lines 
at the beginning of the day (Figure 4a) and the completed 
flight lines at the end of the day (Figure 4b) – each aircraft’s 
path is represented by a different colored line.

Figures 4a (top) and 4b (right). Two screen shots from Flight Tracker dis-
playing single-day progress for an imagery project. Figure 4a from the 
beginning of the day shows the flight plan with minimal progress; figure 
4b shows completed flight path, color-coded by aircrafts.

Figure 3. Smoke data layer in Surdex’s FlightTracker.

By tracking wildfires/smoke, 
flooding, and snow, we 

were able to carefully plan 
acquisition times, avoiding 

wasted efforts during unsuitable 
conditions and “swarming” the 

area when conditions were 
suitable.
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Mobile Flight Reporting 
Provides Detailed Flight 
Information to Production
The most recent flight tool to be devel-
oped is a mobile flight reporting applica-
tion. This app enables sensor operators 
to log detailed information while a flight 
mission is in progress, including the 
specific flight lines acquired and tur-
bulance rating as well as any potential 
problems with the flight, such as clouds 
obscuring the project area. The sensor 
operators log this information during the 
acquisition flight, then send the report 
to Surdex’s database when they are back 
on the ground and have a mobile data 
signal. With this flight app, acquisition 
managers and production personnel can 
review flight mission results shortly after 
the flight is complete (Figure 5), whereas 
in the past, this information was record-
ed in hardcopy format and sent with the 
acquisition data hard drives in the mail. 
Having the flight report in hand sooner enables acquisition 
and production personnel to prepare accordingly (i.e., antic-
ipate a large amount of project data and allocate personnel 
for inspection or plan re-flights if needed).

Tracking Reflights to Ensure All Data 
Meets Specifications
The acquisition window for a given project site can be fairly 
narrow; we often have just one to two weeks with the proper 
sun angle during leaf-off, snow-free conditions, especially 
in the northern United States. It is therefore important not 
only to complete the initial acquisition in a timely manner 
but also to ensure any potential re-flights are completed 
during the proper acquisition window. We have created 
a tool in our internal project database that automatically 
provides an updated list of re-flights every day based on 
the results of initial data inspection. This enables our flight 
crews to return to areas requiring re-flights as soon as possi-
ble, which minimizes the difference in ground conditions and 
overall appearance of the imagery and ensures acquisition is 
completed on time.

Ready for Takeoff
Acquisition is a challenging stage for every aerial mapping 
project.  These robust flight tools make it easier for us to 
face this challenge and complete acquisition in a timely and 
efficient manner. 
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Figure 5. Flight Report information provided to Surdex’s internal database via the mobile flight 
reporting app.

Acquisition is a challenging stage for 
every aerial mapping project.
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