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Purpose 
The purpose of this document is to create the most reliable, accurate, and efficient workflow 
to enable land surveyors and civil engineers to collect and process data with the DJI Phantom 4 
RTK and the DJI D-RTK-2 base station.  

Summary of Technological Workflow 
When deployed properly, the D-RTK-2 base station paired with the Phantom 4 RTK is capable 
of calculating image geolocation with high precision, but low accuracy. This means that the 
relative photo locations are of high quality, but the absolute accuracy is not what we would 
consider survey grade. We have developed a combined field/office workflow that enables us to 
lock the relative accuracies in photogrammetry processing, and shift the entire project to match 
a single ground control point. This allows us to ensure full-site accuracy without the need for 
manual PPK processing, or ground control distributed throughout a whole project site. The 
workflow was designed with reliability in mind, ensuring that there are as few sources of 
problems as possible, to make sure a project is successful on the first time it is flown and 
processed. 

Evolution of Phantom 4 RTK Workflow 
When the Phantom 4 RTK first came out, initial testing showed that the use of the D-RTK-2 
base station that is included with the P4 RTK aircraft was not up to the standards of most 
surveyors. The D-RTK-2 base station has serious issues with both construction quality (notably 
the low-quality tripod, inaccurate leveling bubbles, and lack of a tribrach) and with software 
capability. The software on the D-RTK-2 base station is completely black-box and does not 
allow for any PPK processing or the calculation of an opus solution. Further, it does not include 
support for any coordinate system other than WGS84 lat/long. Because of these factors, 
Aerotas developed a custom PPK workflow for the Phantom 4 RTK that made use of a 
surveyor’s own base station or a CORS station to enable the collection and processing of 
survey-grade data with this aircraft. While this solution provided exceptional accuracy, it was 
time-consuming in both the field and office workflows and did not make use of all of the 
capabilities of the Phantom 4 RTK aircraft.  
 
Recent testing and workflow development has shown that there is a better way to utilize the 
functionality of the D-RTK-2 base station and improve the overall accuracy and reliability of the 
workflow. While the shortcomings of the D-RTK-2 base station remain, we have developed a 
workflow through which these shortcomings do not impact the accuracy of the project. Put 
simply, the newest workflow utilized the streaming RTK connection from the base station to the 
aircraft, and the processing workflow ensures that only the relative, not absolute, accuracies of 
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this data are utilized in processing. This allows for highly accurate processing with only a single 
ground control point, while simultaneously making the office processing much faster as well.  

Workflow Summary 
● Set and measure a single ground control point 
● Setup the D-RTK-2 base station & aircraft 
● Fly the project site as normal 
● Process a full resolution sparse point cloud 
● Adjust the sparse point cloud to align with GCPs 
● Process the full-resolution outputs 

Detailed Workflow 

Data Collection Workflow 

● Mission Planning 
○ The project site should be planned in accordance with the same best practices of 

mission planning on every project. Aerotas recommends flying with a 75/75 
overlap, and flying at least 1 flight line outside of the area of interest. For flight 
altitude, lower altitude flights (100’-200’ AGL) will produce higher accuracy 
(~0.1’), but at the cost of more flight batteries, more time in the field and longer 
processing times. Higher altitudes (300’-400’ AGL) will produce slightly lower 
accuracy (0.2’-0.3’), but can be flown and processed significantly faster.  

● Set & Measure Ground Control / Checkpoints 
○ For this workflow to work appropriately, all that is required is a single, clearly 

marked, and accurately measured ground control point that is within the project’s 
flight area. However, for the purpose of redundancy, we strongly recommend 
setting additional ground control points and checkpoints to validate the data and 
catch potential blunders.  

● Turn on / setup drone equipment 
○ Turn on the DJI D-RTK-2 base station first, followed by the controller.  
○ Before turning on the aircraft, click on fly → settings → RTK and turn on RTK, 

and connect the controller to the D-RTK-2 base station.  
○ Once the base station is connected, turn on the aircraft, and wait until the aircraft 

has acquired a “FIX” RTK correction status. This will take about 1 minute. Note: 
during this time, the aircraft may issue warnings about various sensors as the 
aircraft warms up. These can be disregarded as long as they clear within 1 
minute. 
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● Fly Site 
○ Once the aircraft has acquired a “FIX” RTK signal, load the previously planned 

mission, and fly the site as you normally would.  
○ Be sure to monitor the “RTK FIX” throughout the flight, only photos taken with a 

green “RTK FIX” status will be RTK photos, photos taken without this status will 
need PPK processing in order to be incorporated.  

■ For a more in depth step by step workflow for those brand new to the 
P4RTK, visit https://www.aerotas.com/phantom-4-rtk-field-workflow. 

● Considerations for large multi-battery missions 
○ This workflow will retain high accuracy across multiple flights and batteries with a 

single ground control point for as long as the DJI base station is not turned off, 
reset, or moved. Anytime the base station is turned off, reset, or moved, for any 
reason, an additional GCP will need to be set in the new flight area that was 
flown after the reset. If these procedures are not followed, the flights flown once 
the base station has been moved are likely to show significant error (up to a few 
feet) relative to the true location.  

Office Processing Workflow 
Note: Aerotas offers data processing for the Phantom 4 RTK, and all photogrammetry 
workflows, as a service to our clients. We offer this workflow to the broader public to encourage 
high quality data processing among the land surveying community, and to demonstrate how we 
process your data. However, we do not actively support troubleshooting any issues you may be 
having with your photogrammetry workflow. If you would like Aerotas to process data for you, 
you can start by requesting a quote from us at aerotas.com/quote. 
 
Software: Aerotas is proudly powered by Pix4D, and that is our photogrammetry software of 
choice. We perform the below software workflow in Pix4D. The workflow should be possible in 
other photogrammetry software suites as well, however we have not tested them.  

● Process Sparse Point Cloud 
○ Once the project site has been flown, bring all of the photos into your 

photogrammetry software, and process the sparse point cloud at full resolution, 
using the geolocation data that is already embedded in the photos from the 
drone. At this step, do NOT mark or integrate any control points or checkpoints 
until the processing is complete, the cameras have been appropriately calibrated, 
and the sparse point cloud is fully generated. It is always a good idea to perform 
basic quality assurance tests on this step prior to continuing.  

● Adjust to align with GCPs 
○ Once the sparse cloud is done processing, integrate the single GCP that was 

measured into the sparse point cloud model. Then, measure the offset between 
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the single GCP’s computed position, which is based off of the photos geolocation 
tags, and the measured position, which should have been measured in the field. 
Take this offset and apply it to the entire project in both the X, Y, and Z 
dimensions. The methodology that we prefer for offsetting a project in this 
manner is to create a number of dummy GCPs in Pix4D, and apply the XYZ 
offset to their calculated positions, in order to create a consistent offset across 
the entire project.  

● Run quality assurance checks 
○ After offsetting the entire project by the error in the primary GCP, perform a more 

detailed quality assurance check. This should integrate any checkpoints that 
were measured in the field to ensure accuracy, while also ensuring that the 
photogrammetry model was not mistakenly un-calibrated from when it was first 
processed. It is recommended to fully re-process the sparse point cloud with all 
control and checkpoints integrated to ensure complete data integrity.  

● Process full-resolution outputs 
○ Assuming the photogrammetric model has passed all quality assurance tests, 

proceed to processing the full resolution photogrammetry outputs (i.e. point 
cloud, orthophoto, and DSM). 

● Draft Linework, and Integrate into CAD 
○ From this point forward, the process is identical for this workflow and all other 

drone photogrammetry workflows. You can extract your own linework and 
topography data, or work with Aerotas to get linework drafted for you.  

Background / FAQs 

● What has changed between when the P4RTK launched and this method? 
○ The hardware and software produced by DJI as part of the Phantom 4 RTK and 

D-RTK-2 base station is essentially unchanged from when it was initially 
launched. However, our testing has shown this to be a more reliable workflow 
than any that we have previously published. 

● Can I still do PPK processing?  
○ Yes, collecting data with this method does not prevent you in any way from PPK 

processing your data as well. In fact, that is part of what makes this a more 
reliable workflow, as it can potentially “fall-back” to PPK processing mode should 
there be any issues with the in-flight RTK processing. 

● Can I use network corrections (NTRIP via 4G dongle)? 
○ While it is possible to use the DJI 4G dongle attachment to stream network 

corrections to the Phantom 4 RTK, we do not recommend this workflow, because 
we have found it to be too complex and unreliable in the field. Adding numerous 
sources of cellular connectivity and account logins creates numerous possible 
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failure modes, resulting in a less reliable workflow. If however, you are already 
successfully using a workflow with 4G network corrections, feel free to continue 
doing so, as you can still post-process using this workflow.  

● Why do I still need ground control points? 
○ DJI’s base station does not calculate the correct ground point when used multiple 

times and occupying the same point. Further, even when occupying a “known 
point” with the DJI base station, the poor construction of the tripod, and lack of 
support for datums other than WGS84 render this workflow inoperable for most 
surveyors. Further, if there is a known point on the ground, it is simpler to just 
mark it and use it as a GCP in this workflow than introduce another possible 
source of error to the overall project.  

● Do I still need checkpoints? 
○ Checkpoints are highly recommended, even though they are not strictly required 

by this workflow. 
● How can I ensure that a project processed accurately? 

○ Utilizing independent checkpoints is the only way to reliably measure accuracy 
on a project produced with this workflow. This methodology is endorsed by the 
American Society for Photogrammetry and Remote Sensing (ASPRS) and is laid 
out in the Positional Accuracy for Geospatial Data standards document.  

● Do I need to use Aerotas to process my data? 
○ Aerotas provides the highest quality data processing services, performed by 

trained and experienced photogrammetry professionals. However, there is 
nothing in this workflow that is proprietary to Aerotas, and experienced 
photogrammetrists should be able to follow this workflow. 

● How reliable is this workflow? 
○ This workflow is designed to be as robust and reliable as possible through the 

most challenging of real-world scenarios. It does not require a live internet 
connection of any type while at the job site, and has minimal reliance on radio 
signals that may be interrupted during the flight. The only important radio link that 
must be maintained is that between the controller and the aircraft, as that is how 
RTK correction data is streamed and processed so it can be encoded onto the 
photos.  

● Can I get support for this workflow? 
○ Aerotas provides support for this workflow free of charge to all of our data 

processing clients, however we cannot offer free support on this workflow to the 
general public. To work with Aerotas, contact us at info@aerotas.com, or request 
a quote for one of your projects at aerotas.com/quote.  
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