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1 Introduction 

1.1 PROJECT STATEMENT 

The Aerial Land Inspection System (ALIS) is an entirely offline solution to remotely and 
autonomously map the terrain of a potential work site from a high altitude by taking several 
aerial photos and later joining them into a large map to then be shown on a mobile device. This 
document will introduce our proposed design for ALIS as the second development team.  

1.2 PURPOSE 

The project we are working on will be used in an ALIS application that can be used onsite to 
survey an area using a drone connected to a mobile device, which has our application installed 
onto it. The drone will be able to autonomously survey and collect photos to produce a 
2-dimensional map of the area without the need for a constant internet connection. This map 
can be used in the field and can be cross-referenced with other materials and tools to aid 
workers in understanding the area.   

1.3 GOALS 

Our goal is to create a working application that will utilize and improve upon the previous 
version of the ALIS project. The project will be reworked to autonomously capture photos in a 
manner more applicable to detailed map creation. Then the photos are combined together to 
make a 2D map similar to Google Maps but created offline with the drone. Some of our 
immediate research and development goals are to learn more about GIS and OpenLayers, then 
adeptly applying that research to this project. 

➔ Addition to the existing/previous ALIS project 
◆ Improve the existing Android application by adding features such as 

customizing waypoint generation, eliminating critical in-app crashes, creating a 
more user friendly UI with easier to understand instructions. 

◆ Autonomously capture photos at specific locations on a map using a DJI 
Phantom 3 Advanced drone controlled by an Android device equipped with our 
application. 

◆ Retrieve the photographs captured by the drone and stitch them together to 
create a 2D map similar to Google Maps, all generated on the Android device 
equipped with our application. 

➔ Research and Development Goals 
◆ Learn more about GIS and existing GIS applications, mainly OpenLayers. Also 

research into integrating the GIS application into the Android API. 
◆ Learn more about the DJI SDK for Android, and how to communicate between an 

Android device and the DJI Phantom 3 Advanced drone. 
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2 Deliverables 
The end result of this project will be the advanced prototype of a system that enables the 
remote mapping of worksites and will be composed of three main parts:  

1. An autopilot survey of a specified area using a DJI Phantom 3 drone and an Android 
device equipped with our application, creating a series of images.  

2. The resulting pictures sent and combined in a GIS-based application, likely using 
OpenLayers. 

3. A high quality 2D map of the area photographed by the drone all in offline mode. 

3 Design 
The following includes possible methods and/or solutions for approaching Project ALIS, as well 
as assisting imagery.  

3.1 Previous work/literature 

A previous senior design team worked on the first iteration of this project. We have access to all 
of their code base- most importantly the code for the autopilot functionality. Vermeer’s 
summer intern also improved on the project by taking the personal computer solution and 
porting the functionality into an Android application. 

Autopilot - Autoflight Logic 

Autopilot is an Android and iOS application that can pair a drone with a device and fly the 
drone autonomously to a destination. The application includes options such as flight control 
modes, points of interests, flight dashboard, flight recorder, and more. 

This application is similar to ours in that it works with Android devices and that ours will 
autonomously fly a DJI drone to a preset destination with use of the application. Our 
application will not be as extensive since we only need to have an Android application (no iOS), 
but similarly we will have the application connect to a DJI Phantom 3 Advanced drone and have 
waypoints/points of interests set by the user. Dissimilarly, we will only need GPS location of 
the device and DJI drone for the application to work and there is no need for an internet 
connection. 

Bimostitch - Google Play Store 

Bimostitch is an Android application that stitches multiple images on the device to create one 
panoramic image. 

This is a straightforward Android application that creates a panoramic image using multiple 
images from different views and angles to stitch them together. Our application will be similar 
to this in which it will combine multiple images together to create one image of an area. Our 
image will not be panaramic since it will not include different angles or vastly different 
positions, only images at different sequential coordinates. At its most complex possibility, we 
will have a stitching algorithm that will work in the Android application similar to Bimostitch 
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but instead of using some kind of base station computer to generate a map. 
 

3.2 PROPOSED SYSTEM BLOCK DIAGRAM 

 

3.3 ASSESSMENT OF PROPOSED METHODS 

Currently we are researching various methods of creating the map. Our current and main 
approach is to take many images (likely three) at each waypoint, use an algorithm to determine 
the clearest image, and use that image with its geotag to add onto the local map of the desired 
area. Displaying the map will involve using a form of GIS and the results being displayed with a 
GIS application, preferably OpenLayers. 
 
The above map creation method is the most reasonable and accurate map creation proposal we 
have. Other methods (such as using an external map stitching program) tend to have more 
complexity or have too many pricy/unreliable external codebase requirements. This is doable 
within the time allotted, and would allow us full control of the product aside from any possible 
quirks in OpenLayers. 

3.4 VALIDATION 

The first step to validate our solution is if we can load our map onto something like a website 
and see if it is viewable. Once it is viewable, we will have to check the accuracy of the resulting 
map if it is correctly combined together into a mostly uniform image. Our metrics for 
validating image clarity is whether we can see a half-foot flag on the ground against a dirt and 
grass background. Other quantifiable metrics are currently being developed. Files of the map 
stored on the Android device should be as compressed as it cannot be stored within the storage 
guidelines otherwise. (50-100Mb) 
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4 Project Requirements/Specifications 

4.1 FUNCTIONAL 

● Generate 2D map using the Android application on the device 
● Three pictures will be taken at each waypoint by the drone. (This is done as a 

redundancy measure to better ensure a high-quality image at each waypoint.) 
● One picture will be used for each fly-by waypoint in map coverage 
● Waypoint generation can be set by location of device or by touch location (selecting a 

place on the device’s map in application) 
● Drone flies autonomously after launch from application 
● Failsafe measures by having a button on the application to send the drone back to the 

launch location at anytime within the automation flight 

4.2 NON-FUNCTIONAL 

● Maps are generated in an automated fashion. 
● Map can be shown using OpenLayers. 
● Map can be viewed while not connected to the internet (will still need GPS/Location). 
● Map will be accurate down to ten meters when referenced with other material 
● Application is easy to use and responsive (buttons/options are readable 2’ from device, 

actions take less than 2 seconds to complete). 
● The drone can work in fair weather consistently (under 20 mph wind, no rain/snow). 
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5 Challenges 
Lacking previous knowledge in several areas including: 

● GIS 
● OpenLayers 
● DJI API 
● Previous ALIS Project codebase 

Testing iterations of software with the drone (inclement weather). 

In accordance to the NSSDA (National Standard for Spatial Data Accuracy) section 3.1.2, which 
states “This standard does not define threshold accuracy values. Agencies are encouraged to 
establish thresholds for their product specifications and applications and for contracting 
purposes. Ultimately, users identify acceptable accuracies for their applications. Data and map 
producers must determine what accuracy exists or is achievable for their data and report it 
according to NSSDA.” Since project ALIS is intended to be used by multiple different users, 
each user would have their own definition of what is quantitatively accurate. Making it difficult 
to determine how quantitatively correct our map would be. For this, our metric will be satisfied 
by whether or not we can see a small flag against a dirt and grass ground.  

In general, producing proper quantitative metrics for confidently asserting the application’s 
full function is proving difficult. 

The process to determine if our map is correct is also difficult. Determining whether an object 
is at a certain point in the picture can be easily observed, but there is also many other factors to 
determine. Other possible factors may include the scale of the map and the objects, the 
longitude and latitude of the location of an object, distance from one object to another. With 
these being a challenge, we would have to determine how to set the scale of our map and create 
a key for users to find distances. 

Nailing down dates for aspect completion. 
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6 Timeline 

 

To note, the above timeline is a loose representation drawn up for internal reference. A 
superior timeline is being developed and will be added in another plan iteration. 

7 Conclusions 
So far the drone can autonomously fly and take pictures. The code from the previous team has 
been inspected, edited, and integrated into our current work. Research has been done on what 
technologies are available to do map creating and help with the project goals. The overall goal 
is to create an application that will direct the drone to autonomously take pictures of a given 
area and then putting those geotagged images onto a 2D map. The image combination (as well 
as everything else) should be done offline. Our current short-term plan to accomplish these 
goals is to split into two teams (which we have done), and have one team focus on the mobile 
application and the other on map creation software. Once each team is confident in the 
functionality of what they’re working on then the teams will merge their work into a single 
project/codebase. Once that is complete the finer details will be fixed and the project will move 
into testing phase. The testing phase should last 1-2 months and will cover field tests, 
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performance, and correctness. The remaining time is used for maintenance/functionality 
updates, expansions, and run-over from merging/testing. 
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