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Route Measured parameters: Route constraints: Vehicle constraints:
o lPOkup Odometer (distance) Maximum completion time Maximum power
||brary g:?:;‘irgzﬂzﬁi)t(uﬁeMagY) Velocity/speed limits Maximum acceleration

(based on battery life or ICE

Update
library if

new route is
travelled

Torque ability)
Time
|
v v
Convert data to 100m Determine variables:
increments: Propulsion force (From Torque)
. Incline (from Barometric altitude & Odometer)
eladlng Velocity (From Odometer & Time)
Altitude change Altitude (from Barometric Altitude)
h
Route identification: Perform a basic sum of forces to
Search for patterns in determine the unknown variable in
> heading and altitude the equation: Mass
changes to identify a route Filter raw Mass values to yield better
being travelled in real-time estimate for mass in real-time
Route number Total vehicle mass
: Phase 1 Phase 2
|
[
v
Optimization:
Develop a robust method to find a solution
to the optimal velocity profile using fmincon
Speed-up Realf
optimization: ea 't',me
Route energy Develop an operation:

model:

Build a model of the
vehicle system that can
be used to estimate the

| approximation to
"| the optimal profile
that is able to
execute very

Implement all of the
strategies in a manner
that allows real-time
optimization of the

energy consumption of quickly velocity profile
a vehicle on a route
Phase 4
Phase 3
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. Arduino Mega: Master
Includel serial com. Begin serial L eg
library communication )
Load libraries for Start the ) Request Request Create a
Compass &Altitude: | magnetometer Wait for magnetic field barometric single data
Initialize addresses | o0 nace w vz) | | trigger from . intensities in | pressure and | stingand ||
ey EErED e, odometer XY and Z 20 temperature stream to Laptop
ccmmunication Start barometric on pin 6 times and take 20 times and laptop via
Declare variables |
PEEIEEERT 4 the average take avarage UsB
] and set sensitivity, I I
Odometer: fitering, sampling
Declare variable or | .o -nd st ndby
distance time
Variable Board Running
declarations | settings loop
|:> setup
‘Arduinc Uno: Slave
Include serial Begin serial ' '
mmmunu:atlnn communication
library It the
new
) Assign trigger pins Read odometer odometer value Store new
Declare variablesfor| oo jnputand input state. Ifit ) I value as
distance measurs- outputs has changed i5100m blgg-r previous
men;, sensor trigger K out ’ than the previous lue f
OIS ) Vork oLt new value, set pin vaiue for use
oulput trigger for odometer value high for 1ms. in next step
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s 10.
Start program| Running loop 8 9. Create a 1.
. Compare each
Work out the Save correlation temporary R
) . : point in this
correlation of the results in a 3D matrix for a ; :
; £ route’'s matrix to
new data point matrix: —®» routeand ¥
: a threshold
(normpdf) to all Streamed points perform :
i : ; value and assign
1. Start the serial port 7. stored ones for by saved points Gaussian P
and set port operation Calculate the all routes by routes smoothing in zero%f GicE
parameters altitude gain 2 dimensions
2. Load saved route andistorcll
a V' 0} . .
data for heading & deta Al 1?'
altitude vs. distance Evaluate diagonals of
this temporary matrix
3. Obtain the size of 6. i by determining the
the saved data matrix | | Low pass filter average value for its
(routes’ lengths & on heading & diagonals
number of routes) altitude data
13.
Find the maximum
_5- . of the diagonal
Read incoming averages for this
> serial stream route
from Arduino
Mega
16 15. 14.
it If mean of route Determine the
i Saysideniman robability > mean for the route
Look for route [« route to a vector «—— P y ; o
. Threshold: probability vs.
end signal to be able to plot . : :
: : Route is distance to this
routes identified : = :
L identified point

Exit loop &
end operation

<>

19.

oute
identified?

-.___No

20.
Add this route
to library of
stored routes
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18, o for future use
Print figures for 21
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R6 (A->B)

B
RS5 (stationary@B)

Route Trip  distance I
(km) i
R1 20.62
R2 2.6 -
(point A - point A)
R7
R3 21.3 SN
R4 22.1
R5 N/A |
R6 19.5 i
R7 21.2
R8 22.6 I
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——  Compass & barometric sensors
Processors and digital storage

Foam suspension
Battery

/ Mechanical odometer
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Route

number

Route identified & distance to successful identification

Number of hits

R3@800 m, R1@8.5 km
R1@800 m
R1@4.2 km

R6@4.4 km, R3@8.5 km,

R1@4.6 km, 6.8 km R3,

R3@700 m,

R6@4.3 km, R1@4.4 km, R3@8.4 km to the end

R4@500 m
R4@500 m
R4@800 m
R4@1.1 km

R6@4.6 km
R6@3.4 km

R5@4.0 KM, R7@4.1 km

R7@3.5 km

R7@3.5 km

R7@1.7km (R5 from 2.8 km - 3.2 km), R7@ 3.3km to
end

R5@3.0 km, R7@3.4 km to end

R8@500 m
R8@3.1 km
R8@800 m
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