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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.
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Problem

Flight simulators are costly to build and are not
Interchangeable between different flight models.
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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.
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Figure 2: System Overview
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Eillof M aterinl
Members Nzfen H, Austin . & Hazth P Unbersity Fundad
Persometly Fundad
Line Tem: Oty Catlog Number: Deeacription: Mamfachwer: Vendor: Suppler: Uit Cost:  TollCost
000 1 CR35-iA Famr Robot Fame Fami Ameriz University of Cincioeti 34571000 34571000
0 1 Software Options Rbot Softeane Additions Fame Fami Ameriz Uniersity of Cincioeti. 301800  S0.RIRZ0
pm 1 REX-14 Kz iva Kz Ku= University of Cincieti 350000000 35000000
1 CED ABHEMI F Albn Bradak Rockwell | Undversity of Cincieti 350000 550000
104 1 178-LBEQEIR CompactLoeix FLC AlenBradaly Rockwell | Undversity of Cincineti. 3120000 $1.200.00
1005 3000 30.00
1006 | 1  Lespech- C220 Web Cam CE Web Czm Logiech Laogitech HeathPalmer B0 35000
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1017 3 A1 IMTE0S Volzse Remibtor Towdz Blectronics. Tawlz Anstin Kucins 01 .68
1018 50 A-2115 10K OFM 14W 5% Resisios Tawdz Eecwonis  Tawla Anstin Kncins 001 50
1018 5 A1 B pin DIPIC Socket Adeptor Tawdz Becronis  Tawda Anpstin Kucins 003 313
10X 5 A-1801 2R pinDIP IT Socket Adapios | Tawda Elecwonts  Tawla Anstin Kucindei 11 3055
mn 1 A-5182 Copper Ckd Board BCE Tawds Blecwonts|  Tawda Anestin Kocinel $1 B 3180
(e l+] A-Q119 200 OHM 14W 53¢ Resistor Tawdz Blecronics. Tawla Anstin Kncins ol 020
0B 10 A- 5T 330 OHM 14W % Resistor Towdz Blectronics. Tawlz Anstin Kucins o1 1o
1 15 A-840 PCE suwpport with Adheshe Back  Tawda Elecwonis  Tawla Anstin Kucins 0lo .60
B 1 A-J845 Eorbd Abevinen Beck Knob Towde Bleckonts Tawda Anstin Kucins b bl

UniversiyFunded:  3107,288.50 310728850
Pepomlly Fundsd: | §2BBET $382.80
Group: §18R87 $38280

TotlCoat: 30757777 |$107,671.70
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046 | 5 C10G2 Fizz, 24, 10X30mm EwsmenFaton  Newsrk | AvsimEocindd 3098 3490
1047 | 2 C10G4 Fize, 44, 10X3%mm BwsmenBston  Newark  AvsinBEuocnddi  $172 $344
048 1 - Wie whe - Home Depot AusinEucndd 5200 $200
48 | 2 - Charc oal Spraypaint Fusobnm  Home Depot AusinEucndd 3400 $E00
1050 30.00 5000

Untarsity Fondsd: $107.288.80 $107.28850
Dersomaly Fonded: 528887 | §382.80
Grow: $288387 | $382.80

TorlCost:  $107.577.77 $107.671.70
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Lire Jem: Oy Cathoe Nunber: Descriphion: Mz chrer N endor Supplier: Thiit Cost Totz] Cost:
1051 F0uoD 000
1053 1 1 Null Modemn Cabile 107 Genert Amemn 1 then Huber ¥3g LTk
1063 T Generh Ethernet Cabiss Gener Amcmn & ten Huber .00 OO0
154 1 Grener 15 Az Wiinz Gener Amemn 1 then Huber 2000 0.0
1065 1 Generh 15 Avee Wirinz - 4 Cond Gener Amcan 1 then Huber 2000 000
s | A-4055 AWG 13 Whis Wire 1FT (30cm) Solid | Tawdz Elechonics Taydz Anetin Foncinski Hoe $E3D
167 | A-4000 AWG 12 Bloen Wire 1FT (30cm) S0l | Tawdz Electwonics Tawdz Ametin Foocinsk e 0
IBE | 5 A48 20cm Ble Heat Shrink Tubine 1 Smm | Tawdz Elechonics Taydz Ametin Eucinski .10 50
1He | 5 A-2005 20cm White Fez t Shrind: Tobdnz 1 Smen | Tavda Elactonics Tawdz Ametin Foocinsk .10 kR
1050 | 5 A-S000 20cm Ble Heat Shrink Tubine3 Smm | Tawdz Elechonics Taydz Ametin Eucinski .10 50
1061 | 5 A1 20cm White Fez t Shrind: Tobdns 3 5emen | Tavda Elactomics Tawdz Ametin Foocinsk .10 kR
1062 | 5 A-401E 20om BeckHeat Shrink Tubinz fmm  Tawdz Elechonics Tawdz Axetin Kucinski .14 W
1063 | 5 A-4031 20cm Graen Heat Shrind: Tubdnz 10men | Tavda Elactmaics Tadz Ametin Foncingi .18 0
1064 3 A-4011 200 BeckHezt Shrink Tubinz 35z | Tawlz Elechonics Tawdz Ametin Foucinsgki .10 W
1065 1 Gemert 3DPLA Fikment Genert Amemn 1 then Huber 2000 0000
10686 | 1 TE-Link B Post Ethernet Swich TR-Link Amcmn & tenHuber F1300 500
1067 1 ST 5-24-100 24V Power Supgphy ok Etey 1 then Huber $1250 250
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Category Estimated Actual Category Estimated Actual
Eve Tracking ERobotic Programming (Kuka & Fanuc)
Market Research 10 10 Purchasing 13 2
Literafure Beview 10 g Shipping Install 10 70
Integration Fesearch 10 10 Software Programming 30 43
Hardware Setup 23 13 Wire Aszembly 10 5
Software Setup 23 40 Communication & [0 2 5
Troublezhooting 16 12 Tratial Startup 10 4
Mount Construction 2 2 Debug 25 13
System Intepration 16 10 Total: 12 164
Total: 114 107 PLC Programming
Comntrol Panel Software Programming 30 16
Centrel Panel Hardware Design 20 5 Communication & [0 2 15
EQAT Panel Hardware Design 20 13 Debug 10 1.75
Centrol Panel Azsembly 4n 20 Total: 42 19.25
EOQAT Panel Aszembly 4n B3 HAI Programming
PCE Manufacturimg(EOQOAT & Control) 5 30 Software Programming a3 16
Arduino Programming 20 25 Communication & 10 2 1.75
Debug 30 30 Debug 10 2
Total: 183 190 Total: 37 19.75
Prezentations Total Project
Technical Dezign Reviews (Oral) 20 2 Total Hours: 320 312
Censtruet Poster 40 10 Labor Bate: 5100
Tech Expo 20 0 Total Cost: 538,000 531,200
Total: 20 12




University of.l(

CINCINNATI

EOAT Panel
 Panelview C600

 Diverse Switches

Arduino Feedback

Stop Button

- PCB

Figure 3: EOAT Final Assembly
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Control Panel
« PLC

EtherCAT & Ethernet/IP

Ethernet Switch

Control HMI

Figure 4: Control Panel

Power Supply
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Head Pose Estimation (Hardware & Software)

« 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
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Figure 5: Face Tracking Video


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

&

CINCINNATI

Fanuc Robotics
* CR35-A

Collaborative
- Ethernet/IP Communication
- 35kg Payload
- 1.8m Reach
- EOAT: Control Panel
- DCS Safety

Figure 6: Fanuc Robot
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Kuka Robotics
 LBR liwa R820

Collaborative
- Ethernet/IP Communication
- 14kg Payload
- 0.8m Reach
- EOAT: Control Panel

Figure 7: Kuka Robot
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HMI Screen
« C600 Allen Bradley HMI

-  Ethernet/IP Communication
- User Interface Screen
- Settings Screen

i Rggi{; TR _"FI
[
_stamr | stor | wome | sermwos |

Figure 8: User Interface Screen (HMI)
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PLC Controls
* Allen Bradley Compact PLC

Ethernet/IP Communication
- 16 Digital 10
- Logix 5000 Software Q ——
- Interacts with the HMI -
- Receives data from Desktop
by using the library Pycomm
by Ruscito
- Transmits data to robot

Figure 9: Allen Bradley PLC [?
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Future Plans
e Run user tests to achieve high accuracy within the current

setup.
e Develop the Virtual Reality (VR) Component.
e Integrate VR and robotic control into one engaging interactive

flight simulator.



University of-l({

CINCINNATI

Any Questions?
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