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Mission Statement
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Mission Objectives
u Contribute to the overall Fire Tracker mission by designing and building a 

child drone platform capable of integration with a future mother rover.

u Modify the child drone built by last year's INFERNO senior design team to 
autonomously land on the platform.  

u Design a platform capable of securing and charging a child drone after 
autonomous landing.

u Design a communication system that facilitates communication between the 
child drone, the platform and a ground station.
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Overview Schedule Budget Manufacturing 

Status Conclusion
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Critical Project Elements
u Autonomous Landing of Child Drone

u Implements image recognition software for command and control of child drone to land 
on platform 

u RISK: Commanding the Pixhawk

u Automatic Child Drone Recharging
u Utilizes conductive contacts to transfer power from platform battery bank to child drone 

for extended mission duration

u RISK:  Open copper contacts, complex circuitry

u Securing of Child Drone
u Platform shall capture the child drone and restrict movement over rough terrain 

u RISK: Complex mechanical hardware

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion
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Levels of Success

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Level 2

Level 3

Level 4

Level 1

• CDS autonomously lands on Platform upon command in correct orientation
• Charging system autonomously charges CDS battery upon command
• Securing system prevents CDS from tipping and positions CDS for charging
• COM system transmits/receives video at 720p and 30 fps according to CONST 1.3
• COM systems transmits/receives telemetry/SPS data according to CONST 1.3

• CDS autonomously lands on Platform upon command
• Charging system charges CDS battery with human in-the-loop
• COM system transmits/receives video across a minimum of 200 m
• COM system functions across a minimum of 200 m

• CDS autonomously lands upon command
• Charging system demonstrates charging capability by illuminating LED on platform
• COM system transmits/receives telemetry and SPS data

• CDS IRS recognizes platform and initiates landing sequence upon command
• COM system transmits/receives telemetry
• Securing system engages upon command

Currently on track to achieve Level 4 Objectives
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INFERNO
INtegrated Flight Enabled Rover for Natural disaster Observation2

u 2015-2016 JPL sponsored senior design project

u Semi-autonomous drone capable of delivering temperature-sensing package to wildfire area of 
interest

u CHIMERA will utilize existing INFERNO hardware

Inherited Project

Project 
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Concept of Operations

\

Project 
Overview Schedule Budget Manufacturing 
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Functional Block Diagram:
System Level
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Project 

Overview Schedule Budget Manufacturing 
Status Conclusion

System Design

INFERNO Bracket

INFERNO Leg

Platform Bracket
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Schedule Breakdown

Project 
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Testing Schedule Highlight

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Electric/Software

Test
Manufacture
Integration

Platform Securing 
Verification Test

Image Rec. 
Subsystem Test

Flight Recording and 
COTS Verification

Securing/
Charging 
Subsyst. 
Test

Charging 
Circuit 
Verification

Current 
Date

Critical Path
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Electrical/Software Schedule Highlight

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Electric/Software

Test
Manufacture
Integration

PCB V.2 Integration 
and Testing

Image Rec. 
Subsystem TestControl Simulation 

Software

Securing/
Charging 
Subsyst. 
Test

PCB V.1 
Procurement, 
Integration 
and Testing

Communication 
VerificationCurrent 

Date

Critical Path
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Manufacturing Schedule Update

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Electric/Software

Test
Manufacture
Integration

Image Rec. 
Subsystem Test

Landing Platform

Securing/
Charging 
Subsyst. 
Test

Charging/Securing Structure

Platform Structure

Securing/Charging 
Hardware Integration

Platform Integration

Current 
Date

Critical Path



15

Budget Status Update

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion
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Budget Status 

Project 
Overview Schedule Budget Manufacturing 

& Status Review Conclusion
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Purchasing Status

Project 
Overview Schedule Budget Manufacturing 

& Status Review Conclusion

ARRIVED:

- Raw materials for 
platform

- Ball screw
- PCB electronic 

components
-Communication 

components
-Electronic hardware
-Platform motor

PURCHASED, NOT ARRIVED:

- Platform and child 
drone PCBs

-Additional PCB 
components

-LiPo batteries for 
platform and child drone

NOT PURCHASED:

-Worm gear
-Anodizing of 

aluminum
-Spare INFERNO 

components
-Presentation and 

report printing
LEGEND

Schedule risk
Budget risk
Critical component
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System Cost Breakdown

Project 
Overview Schedule Budget Manufacturing 

& Status Review Conclusion
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Manufacturing Status Update

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion
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Image Recognition Software
CPE 1: Autonomous Landing of Child Drone
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Software

Image Recognition Objective:
Transform an image into a velocity 
vector and yaw rotation that can be 
used to navigate the child drone to 
a landing platform

Solution:

▶ Robust lighting variation immunity, 
i.e. does not get washed out in 
sunlight

▶ Infinite Combinations
▶ Lock only requires one target

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Image Recognition
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Software

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Image Recognition Flowchart
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Software

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Image Recognition Flowchart
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Software

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Image Recognition Flowchart
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Software

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Image Recognition Flowchart
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Software

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Image Recognition Flowchart
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Software

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Image Recognition Flowchart
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Hardware Manufacturing Update
CPE 1: Autonomous Landing of Child Drone
CPE 2: Charging Child Drone
CPE 3: Securing Child Drone
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Project 

Overview Schedule Budget Manufacturing 
Status Conclusion

Platform Hardware

Fully integrated structure
Structure with the landing 
platform removed
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Platform Hardware

u Material: Varied
u Procured
u Quantity: 1
u Date Received: 01/31

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Ball Screw System



31

Platform Hardware

u Material: Aluminum 6061
u Machine: CNC/lathe
u Quantity: 4
u Due Date: 03/05
u Press fit bearing

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Guide Rail Bearing Bracket

Material Procured Stock Squared Machined Integrated Finalized

2.5 in.
1.26 in. 0/20

Hrs.
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Platform Hardware

u Material: Aluminum 6061
u Machine: Mill
u Quantity: 8
u Due Date: 03/05

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

2.0 in. 

4.19 in. 

Guide Rail Support Bracket

Material Procured Stock Squared Machined Integrated Finalized

15/31
Hrs.
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Platform Hardware

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Landing Platform

Material Procured Stock Squared Machined Integrated Finalized

36.0 in. 

36.0 in. 

u Material: Aluminum 6061
u Machine: Mill
u Quantity: 1
u Due Date: 02/27

0/12
Hrs.
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Material Procured Stock Squared Machined Integrated Finalized

Platform Hardware

u Material: Aluminum 6061
u Machine: CNC/Mill
u Quantity: 2
u Due Date: 03/05

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Charge Bracket
15.75 in. 

4.06 in.

0/12
Hrs.
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Platform Hardware

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Ball Screw Extension

Material Procured Stock Squared Machined Integrated Finalized

u Material: Aluminum 6061
u Machine: CNC/Mill
u Quantity: 2
u Due Date: 03/05

2.6 in. 

5.55 in. 

0/20
Hrs.
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Platform Hardware

Material Procured Stock Squared Machined Integrated Finalized

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Securing & Charge Bars
u Material: Aluminum 6061
u Machine: CNC/Mill/Anodize
u Quantity: 2
u Due Date: 03/05

31.8 in. 

1.25 in. 

6/14
Hrs.
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Overview
Hardware Manufacturing

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Procured Stock Squared Machined Integrated Finalized

Guide Rail Bearing Bracket

Guide Rail Support Bracket

Landing Platform

Charge Bracket

Ball Screw Extension

Securing & Charge Bars

✓ On Track

✓ On Track

✓ On Track

✓ On Track

✓ On Track

✓ On Track

03/05

03/05

02/27

03/05

03/05

03/05

0/20

15/31

0/12

0/12

0/20

Hrs.
6/14

Date
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Overview
Hardware Manufacturing

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Copper Charge Plate

3 inch Framing

19 inch Framing

Lower Platform

Landing Platform Supports
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Overview
Hardware Manufacturing

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Procured Stock Squared Machined Integrated Finalized

Copper Charge Plate

3 inch Framing

19 inch Framing

Lower Platform

Landing Platform Supports

✓ On Track

✓ On Track

✓ On Track

✓ On Track

✓ On Track

Hrs. Date

03/05

03/20

03/20

03/20

03/20

1/1

1/2

1/1

1/3

2/22
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Child Drone (INFERNO) Hardware

Raspberry Pi 2 
Model B

Raspberry Pi 5MP 
Camera Board 

Module
XBee Pro Wire
Antenna - Series 1 
2.4 GHz  

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

INFERNO 
Charge 
Brackets
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Child Drone Hardware
u Material: Delrin, Copper
u Machine: CNC/Mill 
u Quantity: 4
u Due Date: 03/05 

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Material Procured Stock Squared Machined Integrated Finalized

Charging Brackets

1/17
Hrs.
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Child Drone Hardware
u Material: ABS
u Machine: Electronics Lab 3D Printer
u Quantity: 1
u Due Date: 02/03

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Material Procured Case Top Printed Case Bottom Printed Pi Integration INFERNO Installation

Raspberry Pi Case

Complete

10/10
Hrs.
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Overview
Child Drone Hardware Manufacturing

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Procured Stock Squared Machined Integrated Finalized

Charging Bracket (housing)

Charging Bracket (copper)

Raspberry Pi Case

✓ On Track

✓ On Track

1/3

1/14 03/05

03/05

02/0310/10
Hrs. Date
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Electronic Status Update

ORDERED: 2/6

ORDERED: 2/6

*All COTS parts accounted for as of 2/1

IN PROCESS: DUE 3/5

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Limit Switches
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Electronic Status Update
u PCB for Platform and 

INFERNO are being 
fabricated 

u Need to populate boards 
prior to testing

u Margin for another PCB 
Revision

u Behind schedule by 4 
days but built in margin 
can absorb difference

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion

Platform PCB with all components integrated

PCB Designed PCB Fabricated PCB Populated Pi Integration INFERNO/Platform 
Installation

0/30
Hrs.
Both 

Boards
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Conclusion
u Changes from CDR: Motor mount for ball screw system
u Schedule 

u PCB fabrication has been delayed a week
u Can make up time in populating the board

u Budget 
u Unforeseen cost due to necessary design changes

u Bevel Gear to Worm Gear

u $400 remaining funds
u Not necessary for external funding

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion
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Questions?
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Backup
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Communications Backup Update
u All Communication COTS Procured

u All but one Antenna has arrived (Crosshair Receiver Expected 02/06)

u Component communication testing will occur (02/10)

Project 
Overview Schedule Budget Manufacturing 

Status Conclusion
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Schedule Backup
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Schedule Backup
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Schedule Backup
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Budget- Back Up
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Purchasing- Risk and Margin

Part Cost Margin
Ball screw PURCHASED AND ARRIVED 

Final cost $1521.39
LiPo batteries PURCHASED

Final cost $338.99
Worm gear $150, unexpectedly needed after the 

arrival of the ball screw
Aluminum anodizing $100, still weighing options with cost vs. 

quality

Part Schedule Margin

PCBs PURCHASED
1 week margin available

LiPo batteries PURCHASED
1 week margin available
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Shipping and Procurement
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Hardware Backup
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Platform Hardware

u Material: Aluminum 6061
u Machine: CNC/Mill
u Quantity: 1
u Due Date: 3/5

Landing Platform Support

Material Procured Material Cut to Size Components Assembled Final Assembly
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Child Drone Hardware

u Material: Acrylic
u Machine: ITLL Laser Cutter
u Quantity: 1
u Due Date: March 20th

Material Procured Part cut from stock Sensor Package Integration

Sensor Package Base
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Platform Hardware

u Material: Delrin
u Machine: Mill
u Quantity: 2

Bearing Spacer

Material Procured Brackets Machined Copper Milled Copper/Bracket 
Integration Platform Integration
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Platform Hardware

u Material: Aluminum 6061
u Machine: Mill
u Quantity: 2
u Due Date: 3/5

Bearing Support Brackets

Material Procured Brackets Machined Copper Milled Copper/Bracket 
Integration Platform Integration

Supports Bearing 
from Below
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Electronics Backup
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Electronics Platform Schematic
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Electronics Platform Schematic
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Electronics Platform Schematic
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Electronics Platform Schematic
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Electronics Platform Schematic
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Electronics Platform Schematic
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Electronics INFERNO Schematic



69

Electronics INFERNO Schematic
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INFERNO PCB


