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Actual distance

Measured distance

Measured distance

(m) (m) Actual distance (m) (m)
0.5 0.45 8 8.03
1 1.01 8.5 8.53
1.5 1.47 9 9.02
2 2.04 9.5 9.45
2.5 2.34 10 10.05
3 2.93 10.5 10.42
3.5 3.45 11 11.04
4 4.05 11.5 11.59
4.5 4.44 12 12.05
5 5.05 12.5 12.45
5.5 5.4 13 12.93
6 5.96 135 13.6
6.5 6.55 14 13.97
7 6.98 14.5 14.53
7.5 7.56 15 15.02
AVG 7.745
Error Max (%) 10.0 Standard Deviation 4.421
Error Min (%) 0.13 Uncertainty 0.807
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Actual Position (m)

Trilateration Position (m)

Error Position (m)

Position X (m)

= < = o 1 a A 1 < calw 1%
?JUVI 4.4 Nﬁﬂ?'ﬁLU'ﬁ‘c’J‘UWIEJ“UGHLLMUQ‘\]NV]LLﬁ%ﬂWL%UL“UE)iVI’J@l@

X y X Y
1 2 1.04 2.07 0.087
1 3 1.05 2.85 0.158
1 q 0.90 3.88 0.157
2 2 1.92 2.03 0.077
2 3 2.11 3.15 0.195
2 q 1.92 3.84 0.166
3 2 3.20 1.90 0.224
3 3 2.90 2.86 0.172
3 q 2.95 4.20 0.206
Error Max (m) 0.224
Error Min (m) 0.077
4.5
4 .0
3.5
[ ]
’E\ 3 { PY { ]
> 25
5
s 2 4 L)
3
a 15
1
0.5
0
0 0.5 1.5 2 2.5 3 3.5
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Rotation speed (RPM)
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Time (s)
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Rotation speed (RPM)

Time (s)

gﬂﬁ 4.8 Step response and system performance with PI-Controller (Simulation vs real

system)

mﬂg‘uﬁ 4.8 l§vn13iunANmSI50UT 8 rom 89 22 rpm wd2aAN 22 rpm
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Start

|

Get Value from sensor

(Distance)

»

Yes

Distance > 60

The left motor stops working, causing
the car to tumn 270 degrees. Both
motors work, and the right motor

stops working, causing the car to be

at 0 degrees. Both motors work, the
right motor stops working, causing
the car to be at 90 degrees. Both
motors work, the left motor stops
working, causing the car to be at 0

degrees.

4

The system is operating normally

A4

as specified.

End

N Y v a a
EU‘V] 4.9 LNURNITZUURNTIAUEINAVIN
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Start

A4

Get Value from BMS
(Voltage)

Voltage < 22

The car will move forward and stop
to remember the position, then tum
left and stop to remember the

position.

|

If X is positive, do Case 8

If X is negative, do Case 10

If Y is positive, do Case 12

If Y is negative, do Case 13 f

The system is operating normally

as specified.

Go to the specified area { End
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P

Lan fuiin1svineu R Gl
(Wi (M9194019) (%)

0 0 100

10 110 96

20 220 91

30 330 87

40 440 83

50 550 78
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