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MILESTONE 3:

Task Michael Zealand

Create an algorithm to remov e false data points /
False Data fill in the shadows within the datato create a
cleanerimage.

|dentify the protocolsto find and retrieve this data,
may need to be done through Arduino. The goadll
for thisis to have accurate measurements of the
current depth.

Depth Finder

|dentify the protocolsto find, refrieve, and save the

information. This is so that once we startrotating the

AUV we cantrack the current heading to assist with
data transcription.

Compass and Telemetry

Work on creating an environment that will franspose
Cloud Plot Application the data and allow for Autonomous testing in a virtual
environment.




TOOLS

« Data: Python
« Sonar
« Telemetry

« Plotting: Unity / C++




FALSE DATA



FALSE DATA

necs  the Irt I iatada and f
if (i > @ && i < datalLines.Count - 1)
{
tring priorLine = datalines|[i - 1];
ring nextLine = datalLines[i + 1];

ring[] priorData = priorLine.Split(',')
tring[ ] nextData = nextlLine.Split(',’');

float currentThirdValue = float.Parse(currentDatal2]);
float priorThirdValue = float.Parse(priorDatal2]);
float nextThirdvValue = float.Parse(nextDatal2]);

if (Mathf.Abs(currentThirdValue - priorThirdvalue) <= 1f && Mathf.Abs(currentThirdvalue - nextThirdvValue) <= 1

¥ |

InstantiateSphere(currentData, scale);




FALSE DATA




FALSE DATA




TELEMEIRY



GETTING TELEMETRY

Main Components

« Depth
« Compass Heading

* Roll
* Pitch
e YOW



Data.csv

« Three categories
« Depth (in progress)
 Angle
* Most likely distance to object

ORIGINAL FORMAT

B data.csv X

Assets > B data.csv

0,0,5.16552375
0,1,5.116406249999999
0,2,4.9936124999999499
0,3,4.9526812499999995
9,4,4.846259999999999
0,5,4.739838749999999
9,6,4.690721249999999
0,7,4.657976249999999
0,8,4.592486249999999
©,9,4.543368749999999
0,10,4.4778787499999995
0,11,4.396016249999999
0,12,4.3632712499999995
0,13,4.314153749999999
0,14,4.29778125




Neifelilela

« During sonar scan:
e If(rotationoccurs)
 Where am | looking?

&
N

WHY TELEMETRY DATAZ?

S




GETTING TELEMETRY

Attempt Number 1

. " . " Q-GROUND
« Using the source "Mavlink =

 Allowsthe user to take information — R caMERA
directly from the flight control
sofftware on topside receiver.




GETTING TELEMETRY

—— —e—y
Attempt Number 2 Pm Qstentoes tm?:
Bl

, i i

* Blue Robotics Nav Board ‘E EES
« Getinformation directly = e

+ Realtime i | gii

« Cansave datato same csv file as 184
sondar. z::

se

gy |
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GETTING TELEMETRY

Attempt Number 2

* Blue Robotics Nav Board
* Pros:
« Realfime
« Cons:

« Creates huge delay in topside
information

5] : >
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ieos ii% Ao s o s e



Back < Application Settings

Aftfempt Number 3 G e
Check for Internet connection

Comm Links
. Clear all settings on next start

Offline Maps Application Load/Save Path GroundControl Browse
MAVLink
Telemetry Logs from Vehicle
Console

o [ save log after each flight
* Q-Ground: (Flight control app) -
« Savestelemetry data during flight

[ rixhawk [ sik Radio [ Px4 Flow [P Librerilot FJuor [@rTk cps P@zero-Conf

NMEA GPS Device | Disabled -

RTK GPS
OPerfnrm Survey-In

Survey in accuracy (U-blox only)

Minimum observation time

@ Use Specified Base Position



DATAT1.CSV

B data.cov H datattesy X B merged_data.csv
B datalicsv

1  Depth,Angle,Distance, Timestamp

2 8,8,2.9375885937499996,2823-11-28 15:42:44.985183
3 &,1,2.9375885937499996,2823-11-28 15:42:44.986865
4 8,2,2.9334787812499996,2823-11-28 15:42:44.986411
5 8,3,2.9334767812499906,2823-11-26 15:42:44.986672
6 8,4,2.9334767812499996, 2023-11-26 15:42:44.9686959
7 8,5,2.9334767812499996, 2023-11-206 15:42:44.9687263
8 8,6,2.9294329687499996, 2023-11-206 15:42:44.967493
2 8,7,2.9334767812499996,2823-11-208 15:42:44.987780
18 8,8,2.9334767812499996,2023-11-28 15:42:44.987898
11 8,9,2.9334787812499996,2823-11-28 15:42:44.988126
12 8,18,2.9294329687499996,2823-11-208 15:42:44.988343
13 8,11,2.9294329687499996,2823-11-208 15:42:44.988528
14 &,12,2.9294329687499996,2823-11-28 15:42:44.988772
15 @,13,2.93756885937499996,2023-11-28 15:42:44.989817
16 @,14,2.9455842187499996,2023-11-28 15:42:44.989225
17 8,15,2.94962268312499997,2023-11-28 15:42:44.989485
18 8,16,2.9496228312499997,20823-11-28 15:42:44.989758
19 8,17,2.9617354687499997,2823-11-28 15:42:44.918882
28 8,18,2.9698118937499997,2823-11-208 15:42:44.918237
21 8,19,2.98192453125,26823-11-28 15:42:44.918526
22 &,28,2.99483796875,26023-11-28 15:42:44.911648

3 &,21,3.86211359375,2623-11-28 15:42:44.911343
pL 8,22,3.81826484375,20823-11-20 15:42:44.911945
25 8,23,3.82634846875,2823-11-20 15:42:44.912638

VEHICLET.CSV

GETTING TELEMETRY

B vehiclel.csv

Timestamp,roll,pitch, heading,rollRate,pitchRate,yawRate,groundSpeed

2 2023-11-20
3 2023-11-20
4 2823-11-28
5 2823-11-28
6 2823-11-20
7 2823-11-20
3 2023-11-20
9 2023-11-20
B 2823-11-28
11 2823-11-28
12 2823-11-20
13 2823-11-20
14 2023-11-20
15 2023-11-20
16 2823-11-28
17 2823-11-28
ik 2823-11-20
19 2823-11-20

15:48:
15:48:
15:48:
15:48:
15:48:

EEebtababbbaaak

45,
46.
47.
48.

49

54

a2

219,7.7,6.3,37,0.0,0.8,0.8,0.7,0.9,0.000,-0.2, -1
216,-0.1,10.0,36,0.0,0.0,0.0,0.9,0.0,8.000,-0.0
215,-3.2,13.7,38,0.0,0.0,0.0,1.4,0.0,0.000,0.0,
216,2.3,12.7,48,0.0,0.0,0.0,2.6,0.0,0.000,0.0, -1

-224,1.5,2.6,57,6.0,06.9,0.0,2.7,6.9,0.600,-0.0,-1
58.
51.
52.
53.

216,4.1,2.8,62,0.0,0.0,0.0,2.1,8.0,0.000,-1.2, -1
216,4.6,-10.4,58,0.0,0.0,0.0,1.3,0.0,0.000,-0.5
221,-1.2,-1.1,53,0.6,0.0,0.0,0.9,0.0,8.000,-0.0
217,-1.2,-0.4,51,0.0,0.0,0.0,0.7,0.0,0.000,-0.8

.217,-08.9,3.2,50,0.6,0.0,0.0,0.7,0.0,0.000,-0.0,
55.
56.
57.
58.
59.
00.
e1.

221,-0.0,6.4,50,0.0,0.0,0.0,0.8,0.0,0.000,-0.0,
216,1.7,11.1,49,0.0,0.0,0.0,1.6,0.0,0.000,0.1,

217,1.9,2.5,45,0.0,0.8,0.8,1.4,0.9,0.000,-0.9, -
220,2.2,0.8,37,0.0,0.0,0.6,1.6,0.9,0.000,0.0,-2
218,5.0,4.9,29,0.0,0.8,0.0,2.2,0.0,0.000,-0.0, -
217,0.7,-3.7,7,0.0,0.0,0.0,2.0,0.0,0.000,-0.1,

218,-0.3,2.5,358,0.0,0.0,0.0,2.0,0.9,0.000,0.0,

.218,6.9,-08.9,45,6.0,0.0,0.0,2.2,0.0,0.000,-6.1,

26 2023-11-28 15:49:03.217,-1.6,-8.7,45,0.0,0.9,0.0,2.6,0.9,0.0600,0.0,
21 2023-11-20 15:49:04.217,0.2,4.8,23,0.0,0.0,0.0,2.5,0.0,0.600,0.1,-2
22 2023-11-28 15:49:05.218,2.2,7.8,16,0.0,0.8,08.8,2.5,0.0,0.000,8.0,-2
23 2023-11-28 15:49:06.216,2.1,4.3,12,0.0,0.8,08.8,2.6,0.0,0.000,8.0,-2
24 2023-11-20 15:49:07.217,1.7,4.8,7,0.0,0.0,0.0,2.5,0.0,0.000,0.0,-2.°
25  2023-11-20 15:49:08.219,2.5,5.9,8,0.0,0.0,0.0,2.5,0.0,0.000,0.0,-2.°
26 2023-11-20 15:49:09.217,1.3,6.0,5,0.0,0.0,0.0,2.5,0.0,0.000,0.0,-2.1
27 2023-11-28 15:49:10.218,1.6,5.3,0,0.0,0.0,0.0,2.4,0.0,0.000,0.0,-2.1
2% 2023-11-28 15:49:11.219,2.4,4.7,3,0.0,0.0,0.0,2.3,0.0,0.000,0.0, 2.
29 2023-11-28 15:49:12.218,2.3,6.2,9,0.0,0.0,0.0,2.2,0.0,0.000,0.0, 2.
3¢ 2023-11-20 15:49:13.218,1.7,6.0,15,0.0,0.0,0.6,2.0,0.0,0.000,0.0,-2
31 2023-11-20 15:49:14.217,1.2,6.6,15,8.0,0.8,08.6,1.9,6.0,0.000,0.0,-2
32 2023-11-20 15:49:15.218,1.7,6.1,12,0.0,0.0,0.6,1.7,0.0,0.600,0.0,-2
32 2023-11-20 15:49:16.218,2.5,5.5,14,0.0,0.0,0.6,1.5,0.0,0.600,0.0,-2
34 2023-11-28 15:49:17.219,1.3,6.4,17,0.0,0.8,08.8,1.2,0.0,0.000,8.0,-2
35 2023-11-28 15:49:18.219,0.8,6.9,17,0.0,0.0,08.6,1.8,0.0,0.000,8.0,-2
36 2023-11-20 15:49:19.218,1.8,6.3,15,0.0,0.0,0.6,0.8,0.0,0.000,0.0,-2
37 2023-11-20 15:49:20.225,1.4,6.8,12,0.0,0.0,0.6,0.6,0.0,0.000,0.0,-2
32 2023-11-20 15:49:21.217,0.9,7.2,8,0.0,0.0,0.0,0.5,0.0,0.000,0.0,-2.
39 2023-11-20 15:49:22.218,1.4,6.8,5,0.0,0.0,0.0,0.4,0.0,0.000,0.0, -2

aa 2A72-11-7A4 15-46-22 227 1 2 7 21 AAAAAAAAGAGAAOAMA A A -7




DATAT1.CSV

B data.cov H datattesy X B merged_data.csv
B datalicsv

1  Depth,Angle,Distance, Timestamp

2 8,8,2.9375885937499996,2823-11-28 15:42:44.985183
3 &,1,2.9375885937499996,2823-11-28 15:42:44.986865
4 8,2,2.9334787812499996,2823-11-28 15:42:44.986411
5 8,3,2.9334767812499906,2823-11-26 15:42:44.986672
6 8,4,2.9334767812499996, 2023-11-26 15:42:44.9686959
7 8,5,2.9334767812499996, 2023-11-206 15:42:44.9687263
8 8,6,2.9294329687499996, 2023-11-206 15:42:44.967493
2 8,7,2.9334767812499996,2823-11-208 15:42:44.987780
18 8,8,2.9334767812499996,2023-11-28 15:42:44.987898
11 8,9,2.9334787812499996,2823-11-28 15:42:44.988126
12 8,18,2.9294329687499996,2823-11-208 15:42:44.988343
13 8,11,2.9294329687499996,2823-11-208 15:42:44.988528
14 &,12,2.9294329687499996,2823-11-28 15:42:44.988772
15 @,13,2.93756885937499996,2023-11-28 15:42:44.989817
16 @,14,2.9455842187499996,2023-11-28 15:42:44.989225
17 8,15,2.94962268312499997,2023-11-28 15:42:44.989485
18 8,16,2.9496228312499997,20823-11-28 15:42:44.989758
19 8,17,2.9617354687499997,2823-11-28 15:42:44.918882
28 8,18,2.9698118937499997,2823-11-208 15:42:44.918237
21 8,19,2.98192453125,26823-11-28 15:42:44.918526
22 &,28,2.99483796875,26023-11-28 15:42:44.911648
23 &,21,3.86211359375,2623-11-28 15:42:44.911343
24 8,22,3.81826484375,20823-11-20 15:42:44.911945
25 8,23,3.82634846875,2823-11-20 15:42:44.912638

MERGE DATA

VEHICLET.CSV

B vehiclel.csv
Timestamp,roll,pitch, heading,rollRate,pitchRate,yawRate,groundSpeed

1

CI. ST I TR N

2023-11-20
2023-11-20
2823-11-28
2823-11-28
2823-11-20
2823-11-20
2023-11-20
2023-11-20
2823-11-28
2823-11-28
2823-11-20
2823-11-20
2023-11-20
2023-11-20
2823-11-28
2823-11-28
2823-11-20
2823-11-20
2023-11-20
2023-11-20
2823-11-28
2823-11-28
2823-11-20
2823-11-20
2023-11-20
2023-11-20
2823-11-28
2823-11-28
2823-11-20
2823-11-20
2023-11-20
2023-11-20
2823-11-28
2823-11-28
2823-11-20
2823-11-20
2023-11-20
2023-11-20
20723-11-74

15:48:
15:48:
15:48:
15:48:
15:48:

-
5.1
&

15:46:
15:49:
15:49:
15:49;
15:49;
15:46:
15:46:
15:49:
15:49:
15:49;
15:49;
15:46:
15:46:
15:49:
15:49:
15:49;
15:49;
15-40-

EEebtababbbaaak

45,
46.
47.
48.

49

54

a2

PEY

219,7.7,6.3,37,0.0,0.8,0.8,0.7,0.9,0.000,-0.2, -1
216,-0.1,10.0,36,0.0,0.0,0.0,0.9,0.0,8.000,-0.0
215,-3.2,13.7,38,0.0,0.0,0.0,1.4,0.0,0.000,0.0,
216,2.3,12.7,48,0.0,0.0,0.0,2.6,0.0,0.000,0.0, -1

-224,1.5,2.6,57,6.0,06.9,0.0,2.7,6.9,0.600,-0.0,-1
58.
51.
52.
53.

216,4.1,2.8,62,0.0,0.0,0.0,2.1,8.0,0.000,-1.2, -1
216,4.6,-10.4,58,0.0,0.0,0.0,1.3,0.0,0.000,-0.5
221,-1.2,-1.1,53,0.6,0.0,0.0,0.9,0.0,8.000,-0.0
217,-1.2,-0.4,51,0.0,0.0,0.0,0.7,0.0,0.000,-0.8

.217,-08.9,3.2,50,0.6,0.0,0.0,0.7,0.0,0.000,-0.0,
55.
56.
57.
58.
59.
00.
e1.

221,-0.0,6.4,50,0.0,0.0,0.0,0.8,0.0,0.000,-0.0,
216,1.7,11.1,49,0.0,0.0,0.0,1.6,0.0,0.000,0.1
217,1.9,2.5,45,0.0,0.8,0.8,1.4,0.9,0.000,-0.9, -
220,2.2,0.8,37,0.0,0.0,0.6,1.6,0.9,0.000,0.0,-2
218,5.0,4.9,29,0.0,0.8,0.0,2.2,0.0,0.000,-0.0, -
217,0.7,-3.7,7,0.0,0.0,0.0,2.0,0.0,0.000,-0.1,

218,-0.3,2.5,358,0.0,0.0,0.0,2.0,0.9,0.000,0.0,

.218,0.98,-0.9,45,6.0,0.0,0.0,2.2,0.0,0.000,-0.1,
a3.
104,
H:
86.
a7.
e8.
a9.
1e.
11.
12.
i3,
14.
fI
16.
al7 i,
18.
100
20.
Aaln
22.

217,-1.6,-0.7,45,0.8,0.0,0.0,2.6,0.0,0.000,0.0,
217,0.2,4.8,23,0.0,0.8,0.6,2.5,0.9,0.000,0.1,-2
218,2.2,7.8,16,0.0,0.8,0.8,2.5,0.0,0.000,0.0,-2
216,2.1,4.3,12,0.0,0.8,0.8,2.6,0.0,0.000,0.0,-2
217,1.7,4.8,7,0.0,0.0,0.0,2.5,0.9,0.000,0.
219,2.5,5.9,8,0.0,0.0,0.0,2.5,0.9,0.000,0.
217,1.3,6.0,5,0.0,0.0,0.0,2.5,0.0,0.000,0.
218,1.6,5.3,0,0.0,0.0,0.0,2.4,0.0,0.000,0.
219,2.4,4.7,3,0.0,0.0,0.0,2.3,0.0,0.000,0.
218,2.3,6.2,9,0.0,0.0,0.0,2.2,0.0,0.000,0.
218,1.7,6.0,15,0.0,0.0,0.0,2.9,0.0,0.000,0.
217,1.2,6.6,15,0.0,0.9,0.0,1.9,0.0,0.000,0.
218,1.7,6.1,12,0.0,0.8,0.0,1.7,0.0,0.000,0.
218,2.5,5.5,14,0.0,0.9,0.0,1.5,0.0,0.000,0.
219,1.3,6.4,17,0.0,0.8,0.0,1.2,0.0,0.000,0.
219,0.8,6.9,17,0.0,0.8,0.0,1.8,0.0,0.000,0.
218,1.8,6.3,15,0.0,0.0,0.0,0.8,0.0,0.000,0.
225,1.4,6.8,12,0.0,0.0,0.0,0.6,0.0,0.000,0.
217,0.9,7.2,8,0.0,0.0,0.0,0.5,0.0,0.000,0.0,-2.
218,1.4,6.8,5,0.0,0.0,0.0,0.4,0.0,0.000,0.0, -2
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MERGE DATA

imestamp
5,2023-11-20 15:42:44.905183
5,2023-11-20 15:42:44_.906065

imestamp,roll,pitch,heading,rollRate,pitchRate,yawRate
2023-11-20 15:48:45.219,7.7,6.3,37,0.0,0.0,0.0,0.7,0.0,€
2023-11-20 15:48:46.216,-0.1,10.0,36,0.0,0.0,0.0,0.9,0.
W023-11-20 15:48:47.215,-3.2,13.7,38,0.0,0.0,0.0,1.4,0.
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All Data.csv

« Components:
« Sonar
* Telemetry data
« Based off fimestamp
* Timestamp not correct

MERGING DATA
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o
e,
e,
e,
e,
e,
0,
e,
0.7
e,
LS
e,
e,
.,

+ 500552575

116886 39PF¥ 1

.003612490099999
.08 2681 2499999995

BAA2IVDRPFN

TINEIETA099999

(708 72124900990

L657976249999959
LS9 2480249999999

G4 4468 49PFFr

A778707499999995

1010240099990

012 71289999990

L4, 35415)749999999

2NTIR1IS

UNITY

while (lendoffile)

b d

string Data_5tring = stReader.Readline();
if (Data String == null)
{
endoffile
break;

true;

}
var datavalues= Data String.Split(’',"};
Debug.Log(datavalues[8].ToString() +', '+ datavalues[1].ToS5tring() + ', "+datavalues[2].ToString()};
Instantiate(sphere, new Vector3(Mathf.Cos(float.Parse{datavalues[1])*
(Mathf.PI/208)) *scale*-1* float.Parse(datavalues[2]),
tloat.Parse(datavalues[8])*scale/5, Mathf.Sin(float.Parse(datavalues[1])
¥ (Mathf.PI / 208@)) * scale *float.Parse(datavalues[2])),
new Quaternion(1, 1, 1,1)};



=
. UNITY

11-22-23

 Rotation Test
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TESTING

11-22-23

e Melbourne commons 10 a.m. o 1
p.M.

« Goal:
« Test sonar dataretrieval
« Collect Datafor Cloud Plotting
» Roll rate for next sonar upgrade




ADVISOR FEEDBACK

Uncertainty

« Represent uncertainty with gray
sphere

Current Sphere Updated Sphere




ADVISOR FEEDBACK

Phase 1 Phase 2 Merge
Displacement
* Infegrate robot displacement from ‘B
center based on detected change
Phase 1 Phase 2 Merge

EHE



MILESTONE 4:

Task Michael Zealand

Lo FMTef (o Bl ) (V=1 E0i s Create an algorithm to remov e all false data points.

Create a function to tun the two scansinto the same

Rotation Algorithm ) )
orientation

Utilizing Gazebo as a testing ground for partial pathing using

AUTONOMY the current data sets we have.
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DEMOS:

hitps.//www.youtube.com/watch?v=VTigk4e MFWs

hitps://www.youtube.com/watch?v=6vméIwEviiM
hitps://www.youtube.com/shorts/bOCHfIVIP2k



https://www.youtube.com/watch?v=VTigK4eMFWs
https://www.youtube.com/watch?v=6vm6IwEvltM
https://www.youtube.com/watch?v=6vm6IwEvltM
https://www.youtube.com/shorts/bOCHfIVlP2k
https://www.youtube.com/shorts/bOCHfIVlP2k
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WEBPAGE LINK

https://bluecodehydra.github.io/FIT Project-
TEC V/data.html



https://bluecodehydra.github.io/FIT_Project-TEC_V/data.html
https://bluecodehydra.github.io/FIT_Project-TEC_V/data.html
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