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Overview
Using vision tracking and a robotic arm, a user will be 

able to interact with a small standardized aircraft 

control panel without the need of a full-production 

control panel. 



Problem
Flight simulators are costly to build and are not 

interchangeable between different flight models. 

Figure 1: Boeing 737 Flight Simulator [1]



Solution
Develop an autonomous robotic system that will 

manipulate a standardized flight control panel around 

the user using a camera to determine the user’s head 

angle. 



Gantt Chart 0

Robotic Flight Simulator
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1 Control Panel (185 Hours) Austin 10/1/18 2/28/19 151 55% 109 83 68

1.1 Control Panel Hardware Design (20 Hours) Austin 10/1/18 11/16/18 47 100% 35 47 0

1.2 EOAT Panel Hardware Design (20 Hours) Austin 10/1/18 11/16/18 47 100% 35 47 0

1.3 Control Panel Assembly (40 Hours) Austin 2/1/19 2/15/19 15 0% 11 0 15

1.4 EOAT Panel Assembly (40 Hours) Austin 12/30/18 2/22/19 55 80% 40 44 11

1.5 PCB Manufacturing (EOAT & Control) (15 Hours) AK & NH 12/30/18 2/8/19 41 80% 30 32 9

1.6 Arduino Programming (20 Hours) Austin 2/1/19 2/20/19 20 28% 14 5 15

1.7 Debug (30 Hours) Austin 2/20/19 3/11/19 20 0% 14 0 20

2 Camera Integration (114 Hours) Heath 10/1/18 2/28/19 151 119% 109 180 -29

2.1 Market Research (10 Hours) Heath 10/1/18 11/3/18 34 100% 25 34 0

2.2 Literature Review (10 Hours) Heath 10/1/18 11/3/18 34 80% 25 27 7

2.3 Integration Research (10 Hours) Heath 11/4/18 11/9/18 6 100% 5 6 0

2.4 Hardware Setup (25 Hours) Heath 11/15/18 12/14/18 30 100% 22 30 0

2.5 Software Setup (25 Hours) Heath 12/14/18 1/12/19 30 90% 21 27 3

2.6 Troubleshooting (16 Hours) Heath 1/13/19 2/28/19 47 100% 34 47 0

2.7 System Integration (16 Hours) Heath 2/20/19 2/28/19 9 100% 7 9 0

3 Robotic Programming (122 Hours) Nathan 10/1/18 2/28/19 151 121% 109 182 -31

3.1 Purchasing (15 Hours) Nathan 10/1/18 10/22/18 22 100% 16 22 0

3.2 Shipping (10 Hours) Nathan 10/23/18 12/7/18 46 80% 36 36 10

3.3 Software Programming (50 Hours) Nathan 11/15/18 12/28/18 44 100% 32 44 0

3.4 Wire Assembly (10 Hours) Nathan 12/14/18 1/12/19 30 100% 21 30 0

3.5 Communication & IO (2 Hours) Nathan 1/12/19 1/14/19 3 100% 1 3 0

3.6 Initial Startup (10 Hours) Nathan 1/14/19 1/17/19 4 100% 4 4 0

3.7 Debug (25 Hours) Nathan 1/17/19 2/28/19 43 100% 31 43 0

4 PLC (42 Hours) Nathan 11/1/18 2/28/19 120 89% 86 107 13

4.1 Software Programming (30 Hours) Nathan 11/1/18 12/31/18 61 100% 43 61 0

4.2 Communication (2 Hours) Nathan 1/12/19 1/14/19 3 100% 1 3 0

4.3 Debug (10 Hours) Nathan 1/17/19 2/28/19 43 100% 31 43 0

5 HMI (37 Hours) Nathan 11/1/18 2/28/19 120 89% 86 107 13

5.1 Software Programming (25 Hours) Nathan 11/1/18 12/31/18 61 100% 43 61 0

5.2 Communication (2 Hours) Nathan 1/12/19 1/14/19 3 100% 1 3 0

5.3 Debug (10 Hours) Nathan 1/17/19 2/28/19 43 100% 31 43 0

6 Presenting (80 Hours) Team 10/1/18 4/16/19 198 0% 142 0 198

6.1 Technical Design Reviews (Oral) (20 Hours) Team 10/1/18 11/16/18 47 0% 35 0 47

6.2 Construct Poster (40 Hours) Team 3/1/19 3/31/19 31 0% 21 0 31

6.3 Tech Expo (20 Hours) Team 4/1/19 4/16/19 16 0% 12 0 16
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Concept Map



Figure 2: System Overview











EOAT Panel

• Panelview C600 

• Diverse Switches

• Arduino Feedback

• Stop Button

• PCB
Figure 3: EOAT Final Assembly



Control Panel

Figure 4: Control Panel

• PLC

• EtherCAT & Ethernet/IP

• Ethernet Switch

• Control HMI

• Power Supply



• Logitech C920
- 1080p at 30 frames per second

- USB Communication

• OpenCV - Python
- Computer vision library for Python and C++

- Used for object recognition and tracking

- Library: head-pose-estimation by lincolnhard

Head Pose Estimation (Hardware & Software)



Figure 5: Face Tracking Video

http://www.youtube.com/watch?v=baqVst_v9rw


Fanuc Robotics
• CR35-iA

- Collaborative

- Ethernet/IP Communication

- 35kg Payload

- 1.8m Reach

- EOAT: Control Panel

- DCS Safety

Figure 6: Fanuc Robot



Kuka Robotics
• LBR iiwa R820

- Collaborative

- Ethernet/IP Communication

- 14kg Payload

- 0.8m Reach

- EOAT: Control Panel

Figure 7: Kuka Robot



HMI Screen
• C600 Allen Bradley HMI

- Ethernet/IP Communication

- User Interface Screen

- Settings Screen

- Control Panel Height

- Radius

Figure 8: User Interface Screen (HMI)



PLC Controls
• Allen Bradley Compact PLC

- Ethernet/IP Communication

- 16 Digital IO

- Logix 5000 Software

- Interacts with the HMI 

- Receives data from Desktop

by using the library Pycomm

by Ruscito 

- Transmits data to robot
Figure 9: Allen Bradley PLC [2]



Future Plans
● Run user tests to achieve high accuracy within the current 

setup.

● Develop the Virtual Reality (VR) Component.

● Integrate VR and robotic control into one engaging interactive 

flight simulator. 
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