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Exercise 1:

Q2. (a)

logl0{sigma_1/sigma_n)

logl0(sigma_1/sigma_n) vs Velocities
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Since the ratio of sigma_1 and sigma_n is decreasing with increasing velocity, it implies that the
singular value corresponding to the least controllable state is increasing. Hence, the controllability

increases.

Q2. (b)

Pole-1 vs Velocities
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Pole-4 vs Velocities
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Apart from Pole-1 (which is constant at the origin), the other poles increase in value and go towards
zero. Hence, the stability of the system decreases with increasing velocity.




Exercise 2:
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Score for average distance: 30.0/30.0
Score for maximum distance: 30.0/30.0
Your time is 243.776
Your total score is
total steps: 243776
maxMinDist: 5.804970845538392

avgMinDist: ©.5087847578327572

INFO: 'main' controller exited successfully

1ee.0/100.0
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Exercise 1.

PROJECT-3

0 —— 30
204
_ ~1004 T 10
£ =
£ i
g 0
> ~200 4 ] I
= 104
300 1 —20
—-100 0 100 200 300 400 0 20 40 60 80 100 120 140 160
X (m) Time (s)
10.0 21
s 75 w
I £ 14
E E
5 50 8
* ESNE
259
0.0 4 -1
T T T T T T T T 7 T T T T T T T T T
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Time (s) Time (s)
0.5 1
2
g
= °
) ]
B, % 0.0
g g
g -05
2
T T T T T T T T T 1.0 T T T T T T T T T
o] 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Time (s) Time (s)
64
2200
E.,]
o N S 2000 4
2 o
E 21 1800 4
01 T T T T T T 1600 1 T T T T T T T T T
o] 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Time (s) Time (s)

Exercise 2.

Console - All

Score for average distance: 30.8/30.0©

Score for maximum distance: 30.0/3@.@

Your time is 152.96

Your total score is : 100.e/100.@

total steps: 1529680

maxMinDist: 6.394898988743181

avgMinDist: ©.696712017998461

INFO: "main' controller exited successfully.
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Time of completion (based on graphs above): 190s

Console - All

INFO: main: Starting controller: C:\Users\sahil\AppData\Local\Programs\Python\Python38\python.exe -u main.py

INFO: obstacle_controller: Starting controller: C:\Users\sahil\AppData\lLocal\Programs\Python\Python38\python.exe -u obstacle_controller.py
map size (108, 393)

reach goal

path length 393

total steps: 187296

maxMinDist: 5.84459945001405

avgMinDist: ©.5516731107182213

INFO: 'main' controller exited successfully.
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PROJECT-4
Exercise 2.
0 -
* _50 -
20 - o o . . .
10 | 0 5 10
0 ° 07
—-10 - —10 4
- -
—20 4 L ] L ] =20 4
—30 - ~30 1
—_ - T T T
40 0 5 10
—50 4 o 1.0
-80 -60 —40 20 0 20
X ‘= 0.5
70
0.0
T T T
0 5 10

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
5.0 4
2.5 4
0.0 A
—2.5
—5.0

T T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0




Y(m)

0 — 20
10 4
~100 4 3
£ oA S
-
—200 E —107
50
—300 1
—1‘00 160 260 360 450 6 Zb 4‘0 6b BID 160 12‘0 1‘;0 léﬂ
X (m) Time (s)
10 4
81 0.5 1
.E, ° .E, 0.0
Y S sl
5]
01 T T T T T T T T T -1.01 T T T T T T T T T
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Time (s) Time (s)
0.5
24 -
._; g 0.0 1
= 0 =
g 2
Sl 2 -0.5 1
6 Zb 4‘0 ﬁb B‘D 160 12‘0 1‘%0 léD 6 Zb 4‘0 Sb BID 160 12IO 1130 léD
Time (s) Time (s)
o]
21001
EY 2000
R E
g w1900
E
1 1800 |
01 T T T T T T T T T 1700 - T T T T T T T T T
] 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Time (s) Time (s)
Console - All
Score for completing the loop: 30.0/30.0
Score for average distance: 30.9/36.8
Score for maximum distance: 30.8/30.8

158.368
: 1ee.9/1e0.0

Your time is
Your total score is

total steps: 158368
maxMinDist: 4.171348433188599
avgMinDist: ©.48647716041721717

INFO: 'main' controller exited successfully.
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Exercise 1.

Exercise 2.

PORJECT -5

—— Command
2l N_  — R
3 s
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on
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T T T T T T T
0 1000 2000 3000 4000 5000 6000
s (seconds)
Console - All

Time: 59.980000000000004

[69.34920542 69.47646216 69.04866806 69.17648112]
Time: 59.99

[69.348643089 69.47589873 69.04810789 69.17591996]
Time: 60.9©

ERROR: ©.284
SCORE: 5@.eee
INFO: 'ex1l_controller' controller exited successfully.

1. Lossof thrust=0.5
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2.

Console - All

Time: 59.97

--- Motor Failure ---
Time: 59.980000000000004
--- Motor Failure ---

Time: 59.99
--- Motor Failure ---
Time: 60.9©

INFO: 'ex2_controller' controller exited successfully.

Loss of thrust = 0.7
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Console - All
Time: 59.97

--- Motor Failure ---
Time: 59.980800000000004
--- Motor Failure ---

Time: 59.99
--- Motor Failure ---
Time: 60.0

INFO: 'ex2_controller' controller exited successfully.

Even MRAC failed at loss of thrust =0.8
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