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1. Requirements to be verified at the Fall Validation Experiment

2. Significant changes to the architectures

3. Work Breakdown Structure 

4. Critical path on your schedule

5. Top 3 risks and planned mitigation actions



Requirements to Verify at Fall Validation Experiment

Requirements:

Autonomously Maneuver to Desired 
Wellhead.

Locate Wellhead

Dock at Wellhead



Requirement 1: Autonomously maneuver to desired 
wellhead
Position Tracking with AR.
Drone2

System must Autonomously 
maneuver (A) to desired 
position (B) within +/- 2 ft

Validation: Test - initiate 
sequence, measure results 
from point of origin

A

B



Requirement 2: Locate Wellhead

Hardware Setup on Iris+ Drone

Physical Integration of sensors and 
computational components on IRIS 
drone

Validation: Proper powering and 
initialization of sensors and onboard 
processor. Rigidly Mounted 
component, ready for flight

http://www.minnowboard.org/meet-
minnowboard-max/

https://masterthesisiseeyouthere.wordpress.
com/



Requirement 3: Dock with Wellhead 

Deliverable: Dock prototype

Validation: Drone can be manually 
docked and rigidly constrained in 
5DOF.



Cyber-physical Architecture 



Work Breakdown Structure 





Critical Path on Schedule

Must be done first ->

Must follow first cell ->

Same as above ->

Must follow all cells ->





The critical path is hardware setup on Iris+ (2.1 ~ 2.3) and dependent tasks below 



On track for completion working at 40hr/week (total)

Hours
work

remaining



Three Top Risks

● We cannot get the UAV to dock successfully
● UAV goes wild during the run damaging itself 

or someone/something else
● Extra payload on UAV throws off dynamics of 

system



Consequence Likelihood Matrix
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1. We cannot get the UAV to 
dock successfully

2. Extra payload on UAV 
throws off dynamics of 
system

3. UAV goes wild during the 
run damaging itself or 
someone/something else



Risk Mitigation Strategies

Risk ID: Risk Title: Risk Owner:
Date 
Submitted:

Date 
Updated:

6 Cannot get UAV to successfully dock Job 10/21/2015 10/25/2015

Description:

Dock design and manufacturing does not have the properties needed to successfully dock, or the 
quadcopters dynamics or structural properties stop the quad from successfully docking.

Consequences: Risk Type: Risk Level:

The quadcopter will not be able to dock, and a major performance 
requirement will not be able to be accomplished

- Technical
- Programmatic 16

Risk Reduction Plan Expected Outcome: Comments

1. Prototype multiple dock designs early and often
2. Focus resources on precision landing
3. Maintain existing AR.Drone system as fallback

Majority of work time 
spent on developing 
controls and hardware of 
dock



Risk Mitigation Strategies

Risk ID: Risk Title: Risk Owner:
Date 
Submitted:

Date 
Updated:

2 Extra payload on UAV throws off dynamics Rohan 10/21/2015 10/25/2015

Description:

The extra payload on the quadcopter might change the dynamics of the system and will require modification 
of controller

Consequences: Risk Type: Risk Level:

The UAV will not move in expected way and will not be able to 
complete its task - Technical 12

Risk Reduction Plan Expected Outcome: Comments

1. Test manual dynamics with weights as soon as possible
2. Test integrated control systems as soon as possible
3. Use AR.Drone as back up

Controls will need to be 
tweaked significantly to 
handle the extra payload. 
Will cost time



Risk Mitigation Strategies

Risk ID: Risk Title: Risk Owner:
Date 
Submitted:

Date 
Updated:

14
UAV runs wild and damages itself or 
someone/something else Cole 10/21/2015 10/25/2015

Description:

Quadcopter has unexpected motion that can be damaging to the quad or others around it

Consequences: Risk Type: Risk Level:

Quadcopter could damage itself or other structure and cause 
significant costs or harm someone physically

- Schedule
- Cost 12

Risk Reduction Plan Expected Outcome: Comments

1. Use a net while testing
2. Buy multiple backup parts
3. Save around $600 in budget for replacement drone

Some drone parts will 
break and need to be 
replaced. Will lose time 
and money.
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