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Prerequisites that you know the Basics of Building an Arduino
Vehicle now we need to Put that Vehicle to work , one of the
important aspect in why we use robotics in industry is to gather
data from Environment and the Vehicle itself.

Prerequisites
* Completed and functioning Arduino Vehicle
* Functioning GPS With Telemetry communications

* Basic knowledge in Arduino in utilizing sensors controlling
servos

Hardware

* Synerduino Shield with GPS and Telemetry Comm
* Arduino2560 MEGA /Uno 328

* Vehicle Platform

* Analog Sensors [ Digital Sensors




Application Needed

OO

ARDUINO IDE

https://www.arduino.cc/en/main/software

http://synerflight.com/flywiigui/

FLYWII GUI & Arduino Drone Multiwii firmware



Synerduino Kwad Shield

ESCis
Solder on Note : surface mount your solder ESC wire make sure it doesn't penetrate to the bottom of the board
Top side
P ESC/Servo PWM Out Serial Pins
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ESCis GPS Voltage Jumper
Solder on RC PWM in
Top side
onIy For improve performance IMU must be protected from the Environment

IMU : L3G4200D Gyro /| ADXL345 Accelerometer / BMP18o — 85 Baro /f MMC5883 Mag
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Solder on
Top side
only

GPS LED

GPS Serial Pins

Status LED
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Solder on
Top side
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GPS Header

GPS LED
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LED Indicator
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indicate a valid GPS fix by flashing the LED
- led work as sat number indicator
- No GPS FIX -> LED blinks constant speed
- Fix and sat no. below 5 -> LED off

- Fix and sat no. >= 5 -> LED blinks, one blink for 5 sat, two
blinks for 6 sat, three for 7 +




PWM SENSORS

Ao VBATT INPUT
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SENSORS

LIGHT SENSOR

ULTRASONICSENSOR

GAS SENSOR
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HUMIDITY SENSOR




GAS Sensor

Arduino Nano
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EXAMPLE
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Sensors registered spike when gasis detected

TSy = TRy ™ ey

PWM 1000 Sensor oV PWM 1800 Sensor 4.8V PWM 1000 Sensor oV




Connect
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Port COMA - Speed 115200  ~ / S 16
Connect

'-.1'-1" b

Read Settings Write Settings Load Defaults

HOME

Packet's sent 0
& Packet's received 0
Packet CRCemor 0O

DEDICATED USER INTERFACE
AS CONFIGURATORAND

GROUND STATION FORTHE
ARDUINO DRONE

Fight Deck | Mission | Fight Tuning | FC Config | RC Control Settings | Sensor Graph | VideoCapture | GUI Settings |

FLYWII GUI

/

¥ 5 ‘4".‘
o e | G G G| L .0 Q W@
Connect | Read Settings Write Settings Load Defaults | Load from File Saveto File | StartLog Start GPSlog LogBr r
| Fight Deck | Mission | Fight Tuning |

About
FC Config | RC Control Settings | Sensor Graph | VideoCapture | GUI Settings | CLI |

Navigation settings
No Data Enable GPS fittering

Enable GPS forward prediction filter

Dont reset home position at am
] o Nav controls heading
. :Wtude - Ry with tail first
PosHold = Tum to takeoff heading at home
0 &3l : No Data Watt for reach RTH alt.
% o Enable slow navigation
Navigation Rate - y
Ilm  § X =
T . WP Radius (cm) RTH Altitude {m)
ooz 80.000 3 50 2 50 E]
Max Nav speed {cm/s) Min Nav speed {cm/s)
Max Nav banking (degree)

lgnore throttle during Nav and RTH Takeover BARO mode

Crosstrack gain

Throttle PID attenuation

Safe WP distance {m) Max Nav Altitude {m)

Fence raus {m)
50 3 50 3




> FlywiiGul

e
SETUP Telemetry Loggi | .
elemetry =099ing Pot COM31  ~ Speed 115200 e e‘\é 6 v v @ 9 @

O n th e G U | Sett| ng S TAB Disconnect | Read Settings Write Settings Load Defaults | Load from File Saveto File | Start Log Start GPSlog Log Browser
Flight Deck  Mission Flight Tuning FC Config RC Control Settings Sensor Graph VideoCapture GUI Settings  CLI

X

Cycle Time: 3076 ps

Logging only works when the
Vehicle Telemetry is connected
to the ground station

L \ 163° rplane Thr [ 1500
\ i s 8 ' 2 i
2 ) K >, Picch 00

Active Sensors

Yo e acc
AUX SENSOR

1.8v

Telemetry link info

Packet's sent 7025 RSS! 0 3 I*C Error count: 0

¢ Packet's received 7024 Noise 0 Battery Voltage: 1.8 volts

Packet CRCemor 0 d% Power Sum: 0



GUI Settings (where you save your PID ,Flight Logs and Video Logs)

& riywiiGul

Port COMS  ~ Speed 115200  ~ / S‘;g Srlf @

Connect | Read Settings Write Settings Load Defaults | Load from File Save to File
Flight Deck Mission Flight Tuning FC Config RC Control Seftings Sensor Graph VideoCapture GUI Settings  CLI

Data logaging folder . .
. B \Logs Data Logging Folder is where you store your
Video capture folder Log Data

EA s Video Capture Folder is where you stor your

Settings folder video files

E) \Settings
Setting Folder is where you stor your save
~LOG Datasets ———  ~\Voice Parameters
RAW Sensor Data ¥ Enable spoken notifications Eery CER Coure
Attitude (Roll, Pitch)
Mag and Barometer Il Announce battery voltage
RC Controls B Announce atitude
RC AUX channels
Motors
Servos Announce interval
GPS Nav
¥ Cycle, 12CEmors. Battery
B Debug

B Announce home distance

Bl Start data logging at Connect




* Log Datasheet

* By setting this you can select what
information you like to be recorder when
you start the Log process with the Log red
button

* Raw Sensor Data — Gyro and Acc
- Attitude — Degrees of roll and Pitch

* Mag and Barometer — Heading and
Altitude

« RC controls - PWM data of Throttle
Aileron Elevator Rudder

* RCAux Channels - PWM Aux 1-4
* Motors — PWM Data to ESCs
+ Servos—PWM data to Servos

* GPS Nav - GPS fix ,Num sat, Dir to
home , Disttohome, Lat,Lon

* Cycle —I2c error and Battery power
- Debug data

LOG Datasets

LAW Sensor Data

Attitude (Roll, Pitch)
Mag and Barometer
RL Controls

RC AUX channels

Motors

I::I = 5 A J o

Cycle, |2CEmors, Battery
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l
l
__
o
I
I
o
v
l

Debug

B Start data logging at Connect



& Log Browse

GRAW
GMOT
GNAV
GPAR
GRAW

ActZ = GyoX = AccY = Valie = Vale

Logged value

12:18:01.000 12:18:06.000 12:18:11.000

Logfile time

Log Browser can be open with log browser icon and selecting a
log document




Tipsand tricks into log data
This is useful into recording the vehicle’s status and sensors input




~ b
Name X h
mwguilog-20200831-0334.og [N guilog-20

] mwguilog-20200831-0340.log _ ]
= 1-0931. W -
| mwguilog-20200901-0931.log iz mwgui lo g

=) mwauilog-20200916-0233.l0g 22 20200901-

: Type: Text Document .
mwguilog-20210409-1158.log S)ilzpe: &9 ki | DE} 3 —I .

Date modified: 01/09/2020 9:31 PM |

Renaming the LOGfile as CSV allows you to access the
data in Microsoft Office Excel
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u);c“‘ Calibri du LA A 28 Wrap Text General BN -] % @ &8 = B o ¢ %V /O ’
Paste 1ACoRY ¥ r Conditional Formatas Cell | Insert Delete Format Sort& Find& | Ideas
v Sromatpier | 8 1 Y- [H-|2- 4 B Merge & Canter - % B R | fomoting~ Table~ Sles~v | v = v | €Cear~  Fierv select~
Clipboard [ Font [ Alignment [ Number [ styes cels Editing deas A
P14 M B N3 v
A A B | € | D | E [ G | H 1 | ] | K L M | N | O [ Q | R | s T u | v ]
1| MultiWii telemetry log, Start time:2020/09/16 14:33:48,239
2|GMOD  33:48.3 HORIZON
3 GNav 1 0 0 1200872450 128524616
4 |GraR 2800 0 156 0
5 GNAV 1 0 0 1209872450 148524616
6 |GPAR 2804 0 156 0
7 |GNav 1 8 0 0 1200872450 148524683
8 GPaR 2800 0 156 0
9 GNav 1 8 0 0 1209872450 148524700
10/ Grar 2800 0 156 0
11 GNAv 1 8 0 0 1209872450 148524700
12 | Gpar 2804 0 156 0
1 8 0 0 1209872433 148524716
2828 0 138 o 1
1 0 0 1209872433 148524716
2828 0 156 0
1 8 0 0 1209872433 148524716
2800 [ 156 [
1 8 0 0 1209872433 148524700
2804 0 156 0
1 0 0 1200872433 148524700
2800 0 156 0
1 0 0 1209872433 148524683
2800 0 156 0
1 8 0 0 1209872433 148524683
2800 0 156 0
1 8 0 0 1209872433 148524683
’ 2816 0 156 0
29 33:50.5 1 0 0 1209872450 148524616 =
A mwguilog-20200916-0233 @) T |
Ready B o- oo

Graphs can be made out of the data by selecting the state withthe Lat,Lon of

the GNAV data
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ﬁj éc“‘ Calibri dn AN E=E 2 BwepTe General B @ E =2 b= é:'lms"'" N g? p ;

. Copy ~ | B ill ~ 4
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Clipboard [ Font 51 Alignment ) Number & Styles Cells Editing ideas. ~

Ei F3

4 A B c | o e f | & | H L R A . S N | O | P | @ R s | T | u | =
1 [Muliwii relemetry log. Start time:2020/08[3115:42:3) 936 Lon Lat ﬂ
2 |GNAV 42321 1 3 0 o 1209839166 145726833

3 |GpaR 42321 2812 0 a1 o

4 |GNAV 42:32.2 1 3 o o 1209839166 145726833

5 |cpar 42322 2804 0 P o

6 |GNAV 4232.4 1 3 0 o 1209839166 145726833

7 |Grar 42324 2976 [ a2 0

8 |[GNAV 42325 1 Delete B o po1s3 145726833

9 |GpAR 42325 2940
10 [GNAV 4232.7 1 Delete 35200 145726850
11 |GpaR 42327 2800 O shitt cells feft
12 |GNAv 42:32.9 1 ® shitcels up) 139200 145726856
13 |GpAR 42329 2800 O Entire tow
14 |GNAV 42:33.1 1 O Entire column 139200 145726866
15 |GPAR 42331 2800
16 |GNAV 42:333 1 |I| 139216 145726883
17 |GpaR 42333 2932
18 |GNAV 42:33.5 1 3 o o 1209839216 145726883
19 |GPAR 42:33.5 2800 ] 43 o
20 |GNAV 42:33.7 1 3 0 o 1209839216 145726900
21 |GPAR 42337 2800 0 43 o
22 |GNav 42:33.9 1 3 0 o 1209839216 145726916
23 |GPAR 42339 2960 0 43 o
24 |GNAV 42341 1 3 0 ) 1209839233 145726033
25 |GPaR 42341 2960 [ a4 o
26 |GNAV 42:34.4 1 3 o o 1209839250 145726950
27 |GPAR 42:34.4 2956 [} 43 o
28 |GNAV 42:34.6 1 3 0 o 1209839266 145726950
29 |GpAR 42346 2956 0 44 o | | | | | | | | o

mwguilog-20200831-0342 -mod @ i [v]

In this sample the first cell of the E column was deleted and shifted up to align
the GPAR data tothe GNAV data this was done so the graphs generated would
match the Sensor input data with the GPS data , the sensor data was

GPAR=Vbatt inthis case we stick an gas sensor up the Ao pin where the battery
monitor should have been. (dis can also be replace with the (GRCX =Aux3 or Aux
4 ) Data when its on PWM ADC mode)
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4 | | | | | | | | | | |
1 | Multiwii telemetry log. Start time:20; ﬁ
| 2 |onav 42:32.1 1 \E M
3 |oPar 4zl 2812
| 4 |Ghav 42322 1
5 |GPar 42:322 2804 Bubble
| 6 |GNAv 42:32.4 1
| 7 |ePar 42324 2976 \23
| 8 |anav 42325 1 Bubble
| 8 |Par 42325/ 2940 Use this chart type to:

10 |GNAV 42:32.7 1 « Compare at least three sets of
11 |Gpar 42327 2800 values or pairs of data.

12 |onav 42329 1 « Show relaticnships between sets
113 |Gpar 42320 2800 orvalues
14 |Gnav 42331 1 Use it when:

15 |GPAR 42:33.1 2800 « You have a third value that can be

16| GNav 42333 1 used to determine the relative size

17 |GPar 42333 2932 of the bubble

18| GNAv 42:335 1

19|cPAR 42335 2800

| 20| Ghav 42:337 1

21|cPar 42337 2800

22|enav  a233n 1

| 23|GPaR 42339 2960

| 24|GNav 42341 1

| 25|GPaR 42341 2960

| 26|GNav 42344 1

|27 |cPaRr 42344 2956

| 28|GNAv 42:34.6 1

29 42346 2956 [~
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&

Average: 3388016406 Count 626  Sum: 2.79247E=11 -ll B -+ 0%

The selected Data of GPAR=Vbatt (GRCX=Aux3orAux ),Latand Lon

therefor crating a chart for it . Now we choose the bubble in this case to visualize
the 3 data setas intensity,Latand Lon
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Review View Help LOADTEST Team ChartDesign Format 4 Share 7 Comments
? -? Switch Row/ Select | Change | Move
"] “coumn  Data | ChartType  Chart
Data Type Location ~
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1200830166 145726833
o o =
1200839166 145726833 Chart Title +
1209839166 145726833 4
1216008 e
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1216009
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1216405
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Fill  Outline
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1216405 ‘ |
1200830216 145726883 ) Delete
o o 20 w0 5 80 00 4
1209839216 145726883 & B Reset o Mateh siyle
dll Change Chart Type...
1200830216 145726900
8 save as Template..
1209839216 145726916 B SelectData..
1200839233 145726933 o
dF Format Plot Area.
1200830250 145726950
1209839266 145726950
[~
‘ D
e L T

The result of the chartis still incoherent so select data is needed to fix this
We want the Lat on the vertical and Lon on the horizontal of the graphs

This leaves the GPAR=Vbatt (GRCX=Aux3 orAux 4 ) place in intensity by the
size of the bubble




Edit Series ? ot Inthe Select Data source openthe Edit buttonto access the Charts
Data set
Series name:
® | select Range
Series X values:
Select Data Source 7 X
='mwguilng—2ﬂ2ﬂﬂ331—{1342 _del!$c 1 = 12@3391&5' Chart data range: ‘=1nwgﬂ09—2ﬂ2(!ﬂ31—034211md1$£$1:$£$413.11mgﬂ09—20200831—0342-mod'!SGﬂ:Sl-El
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Series bubble size: ¥add | Dedt || Xeemove |~ || v || [ Epeat
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QK Cancel 4
o] W
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This is where we arrange which column represent the chart visual data
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Thisis where we select the whole column to be assign t the designated chart
X=G columnasLon

Y =H columnasLat
Intensity = E column as GPAR=Vbatt, (GRCX=Aux3 orAux 4 )
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We can always adjust the format of the bubbles to better represent data
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FART DRONE

Presentation can go like this “with the installation of a gas sensor onboard the
drone we were able to measure Fart concentration on a given area representing

the size of the bubble . The GPS coordinate pertains to where the concentrations
are detected”




