AIRBUS URBAN MOBILITY

BATTERY REPLACEMENT VEHICLE

STUDENTS: ABHUYDAYA GUPTA, BRIAN JABCOBS, CASPER HSIAO, CHRISTOPHER BAUER, HOUYU DONG, KANIKA AGGARWAL

One of the biggest limitations for urban aerial mobility (UAM) vehicles is the battery life * 4 wheeled cart with a steel Chassiss _ T
of the vehicle. One proposed solution is to implement charging stations where a  Supports 2 batteries 3 step Alignment Subsystem
battery replacement vehicle will swap out the old battery for a charged one. « Mecanum Wheels for flexibility- powered by electric motor 1. First uses long range alignment for parallel eatiey Gradie

Laser

alignment of cart

2. Then uses a 2D array of sensor lights for
battery cradle alignment
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3. Finally uses alignment pins and strain gauges

« The battery replacement vehicle is a ground vehicle for precision

« Atrained operator pilots the BRV

« The cartis driven to the vehicle, when it is close enough the operator initiated the
battery swapping sequence

« The cart auto docks with the UMV, removes the discharged battery, and turns
around
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Shown on the left is the

' _;—T Battery Cradle
H————H concept for parallel
» The cart loads the charged battery 1T+t ¢ = BRV is in line alignment of the cart. A
e The cart then transfers control back to the operator E EEEE E camera at the front of the
« Each swap is completed in less than 5 minutes E EEEE E ¢ ® ® BRV needs to shift left cart determines the
» The BRV can perform 60 swaps per day in a single 12-hour shift 111 | N location of 2 colored
N | —— — ® @ BRV needs to shift right .
| o — —— | _I—— stickers. The cart moves left
s B i or right based on the

-

relative location of the
stickers
AIRBUS UMV
BATTERY
H Shown on the right is the 2D
oILOT photodiode array. There are 9 rows of 000 00O
15 diodes with varying distance 00O 00O
between them. As you get closer to the 0 0O 00O
On the top left is an isometric view of the BRV. The two large blocks represent the eiia, Ue elsiEnes betvyeen Fhe el % 8 % % % %
. . L decreases for more precise alignment 00 O 000
charged and uncharged battery. The top right is an aerial view of the BRV. You can ] the batt i H ‘
see the 4 Mecanum wheels flank the sides of the vehicle. In the middle you can see asTrs of d'e ? eryt:]ra he ct:a(lj§ed f @ 9 000
the device that latches onto the battery and draws it out of the UMV, and the devices analog rei\ h: lrom X © pZ(())OO o f 0 00O 00O
pr— N t that pushes the charged battery into the UMV. On the bottom is a side view of the |ncr?ase.d r;y v lttj_e Ia OVE regcljsters 2 00 00O
S E - Ve Battery Cradle Movement vehicle. It gives you a better view of the wheels and the device that latches onto the d> dllghed. J MUTIPIEXOTS are USed 1o
Higpmis i batteries select which photodiode is being read.
20cm < distance < 5m Return + Prompt .
Camera and reflective sticker- Return Prompt finished battery
Read RGB value- use RGB finished cart moving cradle
filtering scheme for horizontal moving movement movement

alignment of the cart

k
Dem < distance < 20em

Laser system photodiode Motherboard Subsystem
system for precise cradle

. Each Mecanum wheel is directly powered by a Due to COVID-19 we were not able Faculty: Susan Murphy, Whithey Thomas,

alignment Return distance from , : o ; - | - geared electric motor to build the actual Vehi(.je. IndUStry: Evan Frank, Devin Charles

. cart d:’i?gﬂiﬂ&ﬂﬂﬂfﬂ O exira ocation INTormation and sensor syYystems o move 1In a Certain . |n addltlon to mOVIng forward’ reverse’ and Therefore We have OUtllned OUF | | | | |

Strain gauge for precise g Keeps asking sensor for location until all sensors return 0 movement in every direction for the tu rning, the BRV can move |atera”y left or rlght detailed deSIgn’ Completed the [1] .CaSSIHIS’ R.Ic.cardo & Tampalln!’

battery alignment :g;rgﬂ:ed?ﬂt; cart and cradle sensor code, and simulated the Fabio & Bartolini, Paolo & Fedrigotti,
design using Matlab/Simulink. The Roberto. (2005). Docking and
next step would be to complete a charging system for autonomous
physical build of the BRV. mobile robots
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