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Goals

Following were the individual goals set for this ILR

1. Contribute in assembling Matrice 100 and ramp-up on basic usage.

2. Implement version 1 for mobile sdk based waypoint navigation and test on simulator.

3. Implement version 2 for waypoint generation software, that generates local waypoints for
good sensor coverage and resolution

4. Preliminary investigation on processing sound data

Accomplishments

Matrice 100 assembly and ramp up

Worked on
1. Assembling matrice 100 and getting it to basic flight.
2. Calibrating the drone and RC for proper flight.
3. Debugging issues with calibration and drift.

Test flight image along with link to video is pasted below.

Matrice 100 Setup and flight



https://drive.google.com/open?id=0B3EkEy76sbi6Tm9IZW94R2d1MnM

Mobile SDK based Waypoint Navigation

Worked on version 1 of the software to implement waypoint generation using the DJI mobile
sdk. This involved the following tasks:

Familiarizing with the template and mobile API provided by DJI,

Additional changes to the template to satisfy requirements for our particular use case,
Tasks to register, sign and install the ios app on the mobile phone.

Testing the app with the drone and simulator to validate waypoint navigation.

Pobd-~

Below is an image (and video link) that shows the app controls and the flight of the drone in the
simulator.

Drone simulation through mobile sdk

Waypoint Generation Version 2

Implemented version 2 of the waypoint generation software. The previous version was only
generating the global waypoints based on location of interest and without any elevation
information. The new version has the following additional features
1. Generates intermediate waypoints between two global waypoints along with elevation at
each waypoint,


https://drive.google.com/open?id=0B3EkEy76sbi6LVFjN09Yck56Qlk

2. Generate waypoints for navigating a local concentric pattern for better sensor coverage,
3. Make the waypoint generation configurable along the following parameters, to achieve
maximum sensor coverage and resolution
a. Radius of initial circle at each location of interest
b. Horizontal and vertical increments for each concentric circle
c. Elevation drop between two global waypoints,
d. Minimum and Max height at each waypoint.

Below image shows the intermediate waypoints on a 3D plot as well as a 2D map.
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Investigation on Sound Data Processing

We collected some sound samples using a smart phone placed under the drone and capturing
human voices. | explored some literature on Voice Activity Detection and found that techniques
that try to detect melodies in songs seem to be well suited for VAD. Some early experiments
seem to show that the below technique detects human voice in the background of propeller

noise with fairly good recall though the precision was not as good. | plan to refine the and
explore further tuning option in the coming weeks.

Melody Extraction from Polyphonic Music Signals using Pitch Contour Characteristics, Salmon J

& Gomez E, IEEE Transactions on Audio, Speech and Language Processing,
http://mtg.upf.edu/node/2436.



http://mtg.upf.edu/node/2436

Challenges

e Matrice Assembly/Flight

o It took us some time to figure out Calibration of the RC controller and the Drone
especially because they depend on GPS signal, which is very poor in the lab.

o Yet another issue we noticed was the drone drifting in a particular direction. Later
we realized that this behavior was happening due to lack of proper GPS signal.
Once we tried flying the door outdoors, there was no drift.

e Mobile SDK for waypoint navigation

o It took some time to understand the template code from DJI before | could make
changes for our use case.

o The DJI simulator works fine for Windows PC but doesn’t seem to work out of the
box for Mac OS. This was causing issues in terms of being able to test the
waypoint navigation code on the simulator.

e Sound data processing

o Removing propeller noise from the sound samples was getting challenging and
many of the techniques | tried were not yielding good results until | tried the
melody extraction technique. This technique though not perfect, seems to work
better than the others.

e Misc

o We are yet to get any data from the Sponsor and also the logistics on how we
could work with the sponsor payload and Matrice 600 is not yet clear. We are
hoping these things will be resolved in the next meeting with the sponsor.

Goals for next ILR

1. Conduct outdoor test flights on Matrice 100 to validate accuracy of waypoint generation
and navigation components.
2. Continue work on improving accuracy of VAD on the sound data sample.



