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Some Assembly Required
Explorer Post 1010
Flight Readiness Review Briefing

Presenter
Presentation Notes
Nathan (Scoring Captain)
Introduce team (not individuals) - e.g. Team name, Post, Rockville, number of years participating in UAS4STEM (5)

Note: Requirement references on subsequent slides  are from 2019 Rulebook (https://collegepark.cap.gov/media/documents/UAS4STEM_Rulebook_HS_2019_9646808575793.pdf)






Introductions and Flight Mission Roles 

Nathan Scoring Captain

Visesh Team Captain / Mission Planner Specialist

Muhammed Pilot in Command / Safety Specialist

David Strategic Technician 
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Presenter
Presentation Notes
Nathan (Scoring Captain)

4.4.6.2.1: Team member introductions including flight mission roles and experience (10%)


Speaker notes : we communicate with each other to make sure 
We present our own roles, what experience
Everyone participates here

Nathan: Introduce self (name, age, grade, school); role is scoring captain, look for targets on the monitor and help adjust drone position; new to team, joined because I don’t know anything about drones, has been interesting so far.

Visesh: 

Nick: Hi, I’m Nick Azarm, and I’m the Mission Planner Specialist. I am new to drones, but I’ve already flown a Phantom II, I have practiced using Mission Planner, and participated in the team meetings where we worked on Quadzilla and practiced flying missions.

David: Hello, my name is David, I am a Junior and the Primary Strategic Technician on this team, I and am responsible for Analyzing the waypoints and in general  Consolidating the team data. A year ago I bought my first drone(mavic mini) and ever since I have strived to improve my skills flying it. And that is exactly what I have achieved by joining this team. I love to 3d print amazing creations and working with data, and i am excited for the upcoming competition. 

Hello, my name is Muhammed Bryant, I am 16 years old I’m going to 11th grade at Magruder high school. I am the pilot in command and safety specialist so I am responsible for the safety and success of the mission. I joined because I wanted to learn more about drones and how they work



System Overview - Flight Method Strategy and Tasks

1. Fly autonomous objectives
2. Autonomously fly to scoring items

a. Record coordinates
b. Drop balloons
c. Land 

3. Hybrid search for further scoring items
4. Autonomous takeoff and landing
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Presenter
Presentation Notes
Visesh (Mission Planner)
4.4.6.2.2 A brief system overview relating to flight tasks planned, expected performance, and any risk evaluation (10%)
�To complete the flight tasks we plan to first fly the autonomous objectives. Then, using the information we gather in that flight, we will autonomously fly to scoring items and complete required tasks which include recording coordinates, dropping balloons on red x’s, and completing an autonomous landing. To complete further tasks not identified during the first autonomous waypoint mission, we will manually search for additional scoring items. We begin with an autonomous takeoff, and through the course of our flights we accomplish a number of autonomous landings. 




● 3 packages (balloons) on-target
● All 16 waypoints captured
● At least 7 of 8 SAR targets 

located and classified
● Mission completed within 

25-28 minutes flight time
● Autonomous takeoff and landing

System Overview- Expected Performance
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Presenter
Presentation Notes
Visesh (Mission Planner)
4.4.6.2.2 A brief system overview relating to flight tasks planned, expected performance, and any risk evaluation (10%)
Visesh- don’t say word for word what’s on the slides 
Describe flight tasks in a more fluid and descriptive way 

We expect to drop the 3 balloons on the correct scoring targets. We also expect to locate and classify at least 7 of the 8 SAR targets. During our autonomous waypoint flight, we expect to correctly program and perform the 16 waypoint tasks. We will do all of these tasks within 25-28 minutes and have some additional time within the flying period. 



System Overview - Risk Evaluation

Decision Risk Reward
Autonomous 
search 

GPS malfunctions, unable to 
immediately pause/resume 
mission to write down 
coordinates

Consistent/reliable searching 
for scoring objects

Manual search Loss of orientation, 
inconsistent altitude, drift 
while recording coordinates

Able to recover from GPS 
issues, potentially faster 
speed
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Presentation Notes
Visesh (Mission Planner) - or Muhammed? - COMPUTER ASSISTED SEARCH
4.4.6.2.2 A brief system overview relating to flight tasks planned, expected performance, and any risk evaluation (10%)

Visesh

When identifying our strategy regarding how we order and complete our flights, we conducted a risk evaluation of various search methods. We found that autonomous waypoint searches are rigid which means that a system error cannot be easily fixed. However, autonomous searches are consistent and reliable and are a very efficient way to cover a very large area. Manual searches on the other hand have the risks associated with pilot error such as loss of orientation and drift. Manual searches, if done correctly, can be potentially faster and are flexible. Through this evaluation we decided on a hybrid approach where the mission planner operator (me) searches vast areas using quick input “go to here” mission planner commands. 


Communication procedures this a requirement 
 Emphasize how mission planner  plays key role in the the communication of our team. The specialist relays to scoring specialist, and the specialist relays to pilot.




System Overview - Mission Planner Usage  
● Monitor aircraft telemetry data
● Program autonomous missions
● Control Balloon Mechanism Servo 
● Safety dashboard (arm/disarm, 

GPS status, flight mode)
● Simulate Missions
● Use flight log to Diagnose Problems 
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Presenter
Presentation Notes
Visesh (Mission Planner)
4.4.6.2.2 A brief system overview relating to flight tasks planned, expected performance, and any risk evaluation (10%)
NOTES FOR NICK: 
Using the mission planner software we monitor aircraft telemetry during all flights to ensure the vehicle functions correctly and safely. We created a safety dashboard widget which ensure we have constant access to important safety data.
We also use mission planner to program our autonomous missions
We use features the flight logger on the pixhawk flight controller through mission planner to diagnose and analyze flights
Recently, as COVID has limited the number of flights we could do, we use the Simulation features of mission planner to maintain proficiency in programming autonomous missions and looking at key telemetry data to ensure safety.

(I have personal notes I will manually add on the trip)

Nick ----go into more details about flight log analysis
Communication procedures
 Emphasize how mission planner  plays key role in the the communication of our team. The specialist relays to scoring specialist, and the specialist relays to pilot.

We use the built in simulation capabilities of mission planner to practice and test autonomous missions and better understand aircraft performance.



System Overview - Monitor Usage 

Team decisions made based on:

● Latitude/Longitude
● Altitude 
● Battery Voltage
● GPS Lock
● GPS Satellite Count
● Flight Mode
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Presenter
Presentation Notes
Nathan
4.4.6.2.2 A brief system overview relating to flight tasks planned, expected performance, and any risk evaluation (10%)
Gunvir




System Overview - Maps 

Consolidation of Data: 

● Target location relative to surface features

● Symbol on Target

● Latitude/Longitude 

● Possible Obstacles

● Review after flight
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Presenter
Presentation Notes
David
4.4.6.2.2 A brief system overview relating to flight tasks planned, expected performance, and any risk evaluation (10%)
Gunvir




System Safety - Operational Strategies
ALL flights conducted:
● With supervising adult
● In visual line of sight 
● BELOW 400 feet and within FAA regulations

NO flights conducted:
● Without performing pre-flight inspection
● In bad weather or bad visibility
● Over people or buildings
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Presenter
Presentation Notes
David (Strategic Technician)
4.4.6.2.3 System Safety with identified design and operational strategies (10%) 




System Safety - Maintenance and Checklists

● We use checklists to enforce safety 
○ Pre-flight
○ Post-flight

● We regularly inspect all aircraft parts 
● Repairs are made with consent from 

all team members
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Presenter
Presentation Notes
Muhammed
4.4.6.2.3 System Safety with identified design and operational strategies (10%) 
Lucas

Improvements - Go into detail about checklists hear, either verbally, detailed slides, or additional slide



System Safety - Design Strategies

● 4s batteries for longer flights
● Double balloon drop system
● 3D model of balloon enclosure
● Balloons held in by a rotating plate
● Servo action tab to trigger balloon 

release (with PWM calibration)
All Team members contributed to the current  design!
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Presenter
Presentation Notes
Muhammed (Pilot in Command) - talk about each team member’s contribution (balloon enclosure envisioned by Visesh, 3-D CAD drafted by Nathan, and mfrd by David
4.4.6.2.3 System Safety with identified design and operational strategies (10%)

In order to more effectively use our flying time, we designed our systems with efficiency in mind. This season we started using 4s batteries which allowed us to carry heavier payloads for longer. With this in mind, we designed a double balloon drop mechanism which allows us to drop two balloons on targets in one flight. We designed two competing double balloon drop systems and through competition found that the side by side system was the most space efficient and hence we currently use that system.

Remember to mention that we initially had one balloon drop system


Originally  we had one design for a double balloon drop mechanism but we came up with another design 
 
We were in a bit of a conundrum 

So we 3d printed both and we tested and evaluated both of the mechanisms and decided on the one mounted to the drone 



Developmental Test - Test Planning

1. Prototype Completion
2. Independent System Test (off quad)
3. Integrated Ground Test (mounted on quad)
4. Basic Flight Test (airworthiness)
5. Aerial System Test in open field
6. Mission Performance Test
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Presenter
Presentation Notes
Muhammed (Pilot in Command)
4.4.6.2.4 Developmental Test Results including: test plan schedule (through ground testing to flight testing to mission performance testing), results of testing, and any corrective action taken to improve the effectiveness on mission (30%)]- Gunvir 


 In our practices we simulated the competition flight experience. Through this we tested our operating procedures and communications to ensure efficiency throughout our process. 

Test plan schedule- include details like 
WE Practiced two times a week leading up to the schedule, and focused on simulating a competition flight experience 
Talk about COVID stuff and over last canceled season



Developmental Test - Ground and Mission Performance

● Simulated competition flight experience:
○ Finding scoring items (autonomous map 

method followed by manual search)
○ Dropping balloons on target
○ Completing autonomous objectives

● Verified updates made to compensate for errors
caused by wind

● Detected and fixed balloon wiper issue (screws instead of glue)  
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Presenter
Presentation Notes
Muhammed (Pilot in Command) - can reference back to Nathan’s presentation re: last bullet
4.4.6.2.4 Developmental Test Results including: test plan schedule (through ground testing to flight testing to mission performance testing), results of testing, and any corrective action taken to improve the effectiveness on mission (30%)]- Gunvir 


 In our practices we simulated the competition flight experience. Through this we tested our operating procedures and communications to ensure efficiency throughout our process. 

Test plan schedule- include details like 
WE Practiced two times a week leading up to the schedule, and focused on simulating a competition flight experience 
Talk about COVID stuff and over last canceled season



Modifications to Improve Mission Effectiveness 

● Different landing gear for stable landings
● New Frame arms and Motor mounts to 

reduce motor vibrations
● Leg mounts break away in case of a crash
● Multiple balloon drop designs
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Presenter
Presentation Notes
Muhammed (Pilot in Command) - NOTE: Talk about how we’ve had system failures and recovered quickly by 3-D printing new legs - the design worked as intended!
4.4.6.2.4 Developmental Test Results including: test plan schedule (through ground testing to flight testing to mission performance testing), results of testing, and any corrective action taken to improve the effectiveness on mission (30%)
Gunvir 
e initially tested a double balloon drop system, but encountered issues with weight, and current draw which affected our battery life. 
Only able to carry one balloon at a time
We also had problems with large amount of vibration, making the quad uncontrollable 
Issues with decreased flight time per period
Issues With Standing Wave Formation in Water Balloons
Makes Quad unstable 
some of the modifications that improved the mission  where the new legs which helped lower the center of mass for more stable landing and 
A double balloon drop mechanism 
Which helped for more accuracy on a single target so if we were far off on a target we could take another shot at it  or for just hitting as may targets as possible before we have to 
reload  
Which saves us some time going back and forth
We also developed break away leg mounts which take the impact of a crash 
And do to battery malfunctions we got to test these mounts 

Visesh----> verbally address solutions and what we did accomplish 
These were the problems and this is how we fixed it slide 

Results of testing
Corrective action




Evidence of Mission Accomplishments
● >20 successful flights 
● Accurately identified coordinates (<15 ft) 

and content of target objects
● Balloons landed <5 ft from targets
● Safety protocols effectively ensured no 

damage to persons or property
● Team members effectively executed 

assigned roles 15

Presenter
Presentation Notes
David (Strategic Technician) - <5 ft is a recent improvement (even in wind and other factors)
4.4.6.2.5 Evidence of Mission Accomplishments (10%)- Timothy
Proof
Improvement: Communication changes and how they have lead to improvement from our last competition season, how we addresses issues



Pre-Mission Briefing - Personnel Resourcing & Communications 

16

Nathan Scoring Captain

Visesh Team Captain / Mission Planner Specialist

Muhammed Pilot in Command / Safety Specialist

David Strategic Technician

Presenter
Presentation Notes
David (Strategic Technician) - can talk about doing things not specific to role (everyone pitches in)
4.4.6.2.6: Pre-Mission Briefing, including personnel resourcing for the flight, communication procedures... (20%) Timothy
Roles assigned based on skills and interests. 
Communication important to be safe and effective.
Example of communication procedures (e.g., Nick calling out altitudes, etc.)

Pilot is responsible for mission success and safety






Pre-Mission Briefing - Go/ No-Go Criteria 

Before Flight
● Weather
● Airspace Activity
● Presence of people 
● Condition of Quad

During Flight
● Aircraft Performance
● Wind Speed
● Battery Condition
● Airspace Activity 

● Discussions and briefings include:
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Presenter
Presentation Notes
David (Strategic Technician) - Make sure to mention that the listed criteria are not the only ones we look for and that some of these are go/no-go criteria
4.4.6.2.6: Pre-Mission Briefing, including… Go/No-Go criteria and fallback plans should a technical issue arise during flight mission (20%)
Yield the right of way for manned aircraft
Need to mention that those are our go no criteria and that we go through them during out preflight briefing. 



Pre-Mission Briefing - Fall Back Plans

If any risk to Safety is present:

● Return to Land (RTL) Immediately
● Lower or Increase altitude to avoid 

Obstacle 
● Reschedule flight or travel to other fields
● Repair and inspect Quad thoroughly
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Presenter
Presentation Notes
David (Strategic Technician)
4.4.6.2.6: Pre-Mission Briefing, including… Go/No-Go criteria and fallback plans should a technical issue arise during flight mission (20%)
Yield the right of way for manned aircraft
Lucas
Need to mention WHAT WE DO GIVEN THAT ONE OF THESE THINGS GOES WRONG  IE FALL BACK PLANS



Pre-Mission Briefing - Team Comms

Maintaining Communication with 
Team Roles:
● All non-essential activities are 

forbidden (sterile cockpit) 
● Share essential information
● Each role has specific call outs
● Maintain records of each flight
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Presenter
Presentation Notes
NATHAN
4.4.6.2.6: Pre-Mission Briefing, including… Go/No-Go criteria and fallback plans should a technical issue arise during flight mission (20%)
Yield the right of way for manned aircraft
Link to manned aviation
The process of searching for targets also an example, Lucas tells Visesh which targets to direct Muhammed too, and Lucas shouts altitude and David tells Visesh how to move once over the target




Progress during COVID-19

● Working virtually and in-
person

● Flying our own drones and
Quadzilla

● Community outreach
● Personal projects
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Presenter
Presentation Notes
Nathan

Improvements: How our communication system changed, Camera setting adjustments, GPS coordinate organization and storing system

From our previous successful 2019 season, we identified a couple key areas we could improve on. We saw the importance of clear communications and procedures. 
Using the experience gained from that year and years past, we developed a new communication system. We developed clear procedures and communications for each role to minimize confusion. In addition we redesigned our system for organizing and storing GPS coordinates and general target location.��An issue we found during our national competition was the camera. We found that the camera had a very washed out image which obscured the ground targets. Since then, we have tuned the camera so the targets are clear regardless of the lighting conditions. 

COVID: Make sure to present positively.
-Social distancing and masks
-Learn how to coordinate, find times to meet
-Learn how to work virtually
-Didn’t have much time to prepare, but tried hard





Thank you for your time!
Questions?
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Presenter
Presentation Notes

4.4.6.2.7 Team member participation and communication skills (clarity, accuracy, logic, precision, relevance, depth, and suitability). (10%)
4.4.6.2.8 Judges will ask 5 questions directly from the UAS4STEM Ground School Course.
Each Question will be worth 1 point. Any team member may answer.
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