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Remotecontrol part two

In march 2018 wannounceda new extra
activity with our first drone.
Duringsecondmeetingin the Polandyou could
seeelementsand a softwareneededto achieve
that connection
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ESP32

Tocreateaconnectionbetweenadroneand a
phonewe hadto establisha wirelessconnection
viawi-fi.

Thefirst step was taurn an esp32into access

point mode. Thismodeis availablefrom the
public esp32ibrary.
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: UBC Wi-Free (-77)%
: UPC243738310 (-84)%
: UPC244634241 (-92)*
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scan done
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1: UPC247294532 (-T1)¥
2: UPC Wi-Free (-73)*

3:
4
5
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UBC5483621 (-75) %

: UBCO043151 (-75)%

: UBC Wi-Free (-76)%
: UPC243798310 (-85)*
: UPC244694241 (-92)*
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Autoseroll
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Installation Instructions

¢ Using Arduino IDE

o Instructions for Windows

o Instructions for Mac

o Instructions for Debi

© Instructions for Fedora

o Instructions for openSUSE

¢ Using PlatformlO
* Building with make

¢ lUsing as ESP-IDF compor
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Indlcatlon of awirelessconnection
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Basisfor the soft APserver
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Explanation

We haveput an esp32 on &rduinobreadboard
andconnectedoneresistorandyellowLED to
Indicatea connectionto the APserver
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APserver

Thesoft APserveris awirelessserialalternative
for native Arduino(UART).

Thiscommunicatiorhasa supportfor the
multiple (RX, TXpins

It alsocontainspackedof the common
commanddike begin(), availablg), read().
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HardwareSerial

Implicity ArduinousessoftwareSeriallibrary to
estabilishan UARTonnection

Espconstructorsdecidedto implementfaster
andmore flexible hardwareSerial
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Serial data transfer

Everyactionthat is passeahroughserialports
ISa simpletext command

As a first step waadto checkour connection
and returnresults

A goodwayto dothat was towrite a simpleping
Interval.
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espressiffarduino-esp3z % | Foldery | PIIKI | System L

-
arduino  esp-idf  platformio  esp32
@i::_-:ji'i' Arduino 1.8.5 - O @COME - O X
1) 516
® Plik Edytuj Szkic Narzedzia Pomoc Wy
o) Setting Access Point...Ready
Branch: master Running Access Point
esp_AP_Semver
{1 Close : WiFi address:
1D me-no-dev iy client.stop(); 182.168.4.1
Serial.println("Client Disconnected.”); 0.0.0.0Comnectad to client.
I cores/esp32 I Disconnecting from client.
! Connected to client.
I docs [RE] cos
void checkIfConnected() | [TE] cos
I libraries IRE] coscos
//Check for the active connection }|[TE] coscos
I package if (WiFi.softAPgetStationtum() 5= 1){ }|[RE] hale
digitalWrite (led, HIGH); [TE] halo
i tooks Jelag] voidDisconnecting from client.
digitalWrite (led, LOW): /
: I variants | ]
09:18:24.633 Connected @ e ! H V] Autoseral Brak zakonczeniaini + | | 115200baud | Cayste wyjsce
09:18:24.635 e Jelie( [
19 . < digicalWrite 0W) ;
09:18:25.701 B gitmodules digitalirits(l=d, LOR);
B travisyml
[ Keonfig
[l Makefile,projl «
104- 06
[E| READMEmd
- . . . £ ¥
B appveyoryml Initial version of build script for @PlatformlO; Cl in
[ boards.txt Fixed M55tack build board name (#1187) 26 days ago
[l componentmk Fix support for some arduino libraries which don't put source files u... 7 months ago
v
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Implementationin a droneapp

We hadto rewrite all the interfacesto the I LJLJQ
sidecode

In the first approachaplicationhasautomatically
found espserverandconnectedto It.
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Testinga PWMports

PWM PulseWidth Modulation) allowsto move
out modulatedsignalof valuebetween0-255.

Goodwayto learnhow the PWMworks, was to
make acommonLEDexample

PWMmodulationis widely usedin motor
regulation
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LocateRX and TXIns

NodeMCU-32S <)

EeEl— C ®
° °
® ®
® c ®
® ; (TEoesPwRoOM32 ¢ @
[AocT ggcrios pap g e <€1313®§-
TOUCHS ADC4 GPIO32 ® 3 e r @
P 2116107 ¢ @
O ( ®
® ¢ ® VSPI $S
TOUCH7 ADC17 GPIO27 @ GPIO17
SPI CLK TOUCH®S ADC16 GPIO14 e GPIO16
SPI MISO TOUCHS ADC15 GPIO12 @ GPIO4 o ADC10 am TOUCHO
°
SPIMOSI il TOUCH4 et ADC14 mi GPIO13 ®
8 GPIO15 ADC13 TOUCH3 SP1 SS
GPIO10 ®
GPIO11 o Koy GPIO7 |
NOTE: ) o—EE

All pin supported PWM and 12C
Pin current 8mA (Max. 12mA)
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DifferentDt L h Qa

GPI101, GPIGRIpportserialconnectionbut
hlockother serialports like usbsoA (gaité
oroblematicusingthem.

In anextstep wedecidedto changeportsto the
GPI016, GPIO17.

21
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Esp32 seridalricks

HardwareSeriasupportsbaudratefrom 9600 to
115200,where115200is the fault value

It Is possibleto run synchronizedb 7600
hardwareSeriafor apmtelemetry and a Serial
115200 for aappcommands
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Lookingfor a goodway

htl | Vv Ravesgematly, manyhours
lookingfor amavlinkdocumentationand
Arduinocode

Thesesourcesare crucialin acodedevelopment
becausamavlinkis well documentedbut for
experts
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Changingapp architecture

| spenta lot of timechanginghe previouscode
layouton the M (model) V Yiew) P presentel)
approuch

Thebigamountof codeand highcomplication
forcedme to separatedcodesections

Thusnow appis moreflexibleandeasierto
testing
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CC3D

In our classwe hadafree cc3dboardso we
decidedto startwork with It.

Thenextslideswill showyoufirst stepswith
dronetelemetry andmavlink
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Connection
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serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
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output:
output:
output:
output:
output:
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Problemswith CC3D

After many,manytries andreceivingraw bit
frames

It turned out that cc3dR 2 S & wehmalink
Interfaceandrequiressoftware serial.

Theseobstaclesstoppedour work. Thiswas
somethingthat we O 2 dzf biRpAR (i
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Rawbitframes
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Mavlink code

9 cip _mavihnk_read | Ardune 185 - (&) > g cip_mavink_read | Arduwne 185 - (&) >

Pk £ty Sehic Naaedoe Pomoc Pk Bty Sehic Naoedoe Pomoc

mavink_reaqa

450 _mMmavink_reaa

serial . print{Tbare_mode: T); Serial . printis{Bb.bare_model a

yetd - 255; < ID 20 for This alzplane B
=t compicd ~ O < The componest Iendiog we 238y . NES TP SYS ST TYS SYLYDS
sae MAVLIEX MS iD - & L S¥3_SIAITS
t=t Type = MAV_TYFE_QUADSOTOR: € This system is a=m alrplame / ¢ <3 DL, AT raTes -~
Qefine the system type, in this case an airplane -> oo~boerd cooS:
sinnl ¢ system type -~ MAV TYPE FINED WING:
GANSE_t system_stype = MAV_TYI_GDNERIC
R — pp— maviink message_tT* mag
- L auTopllot _type = )Q'/ l..sr!-vf_b-‘:tzbi‘ma.'

nti_t syssem_mode = MAV _MOOE _TEIST_ARMID: * UNDEFISED mode. Th

siecil t custom mode = Of < C

can be 4
| a_a% u'.'..l 00 SSe LATDY, LBYI_PLAtLR):
syasen_3tate = MAV_STATE_STANDSY: < 5 sor 21ig P ria - __f el
— - L - serial.y nTin (MR . MSG 5 _STAT H
Serial . prisctin(“Sattezy (V):
MAVLISX variadles .
x> serial.printindeys_ssetua.volsege _battesry)s
rtatic bool meviink_sctive:
sTatic uiet? ¢ orlf couat = 02
- )
cTeak?
Maviink variables
“=21g%e3 L 3 PreviousMillisMAViink -
x sane MAVLINK _MSG_ID_PAFANM_VALUL 013z PARAM S

J ng Sexs_Anterval YaViink =~
nav ot num ks - 602
=t num 2ba paredcs = = hbae:

EardwareSerial SezialdMAV{2): //Sefaulrt piles for LE8X, 17IX

nk_swmasege_t* mag:

T P S " ———
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Exchangdrom CC3D to APM
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Dissasemblpropellers

Forsafetyreasond hadto dissasemblyhe
propellersin caseof arming

Anotherthingsto do wasreconnecttelemetry
cablesfrom OSD (OiscreerDisplay) to esp32.
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Mavlink and APM

With apmthe thingshad gonematchbetter.
ApmsupportshardwareSeriabnd mavlink
commands

Wewere ableto usealreadywritten mavlink
codeandcheckbits transfer.
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‘_'quo,csﬂ_drv:nxoﬂ,hdi_t

1MAV availableSerialMAV availableSerialMAV .

Brak zakgnczemahm V 115200 baud
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Indicating serialread
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Mavlink explanation

Dronesare usingheartbeatto confirma
connection

Recelvindheartbeatpacketsis first and most
Important thing.

After that we candecodeotherRN2 y' S Q &
parameters
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* * ok

nk parsed successfully
ink message not found
vlink parsed successfully
INK MSG_ID HEARTBEAT
Mavlink parsed successfully
IMAVLINK MSG ID HEARTBEAT
Mavlink parsed successfully
Mavlink message not found
Mavlink parsed successfully
Mavliink message not found
Mavlink parsed successfully
MAVLINK MSG ID HEARTBEAT
Mavlink parsed successfully
MAVLINK MSG ID RAW IMU
Mavlink parsed successfully

Mavlink message not found

........................

AR e
A

20151-ES0IKA202015925
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Battery status
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Sendingmavlink requests

After we havelearnedhowto receiveY | @f A Y
data weare ableto sendour commands

Asalwaysthe initial thing isto armthe drone.
We havediscoveredhat:

- Basemode= 81 (@dronedisarmed

- Basemode=209 dronearmed

s B e (g)odiu .
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Dronedisarmed

»Q"

DISCONNECT

Stats... |COM5-1-QUADROTOR -

Messages
Status Servo

v

Brak zakoriczenia lini

hdop: 100.0
| sats: 0

|
‘ 0.0000000 0.0000000 3.86m

GPS Track (Black)

B Strojenie Auto przes. Zoom
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Dronearmed

Stats... |COM5-1-QUADROTOR -

MAVLINK MSG_ID_ SYS_STATUS
Battery (V):

v

Brak zakonczenia lini ~ 115200 baud Czyste wyjscie

hdop: 100.0
GPS Track (Black)

B Strojenie Auto przes. Zoom
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RecognitionRCchannels

RC (Radi@ontroler everyequivalentof
telemetry).

RCchannelscorrespondo actionsthat are
calledonthe telemetrye.gflight mode, pitch,
rtl.

We hadto checkwitch channelswere for pitch,
roll, throttle, yaw.
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A 1- roll

A 2- pitch

A 3- throttle
A 4- yaw

A CH5 free
A -

A CHS- free

A DRONE&
QCJD TEAM

Channels
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+ + + 4

Eoll: 149439
Pitch: 1308
Throttle: 910

+

+

+

.|_

State: Disarmed
.|_

.|_

.|_

State: Disarmed
n

[ ] Autoscrolk Brak zakorficzenia lini  ~ | 115200 baud - Czyste wyjscie
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What commandis for motors?

CommandO_ SET SERMOnNly usedfor extra
servoslike triggersarms

Forsettingspeedof a motor wehaveto use
Mavlink_msg_rc_channels override

44 i : Z (1]
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Readingflight modes

In order tocheckandchangecurrentflight
modein Arduinol readcustom_ mode
parameter

Custom_modeeturnsnumberrepresentation
of currentmode.

Avaluethat standsfor anumbercanbe checked
In flle common.xml
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Thebiggestbreakpoint

After many,manyweeksl haverun the
propellerswithout usingmissionplaneror
telemetry.

Ourdronestartsrunningabovell50valueover
throttle.

Beforethat the dronehadto bearmed

Wies B3 000 (7)) ©aiju
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Boll: 1499

Pitch: 1509

Throttle:

+ + + + + + + + + + + +

State: Armed
Mode: 0O

¥

¥

+

State: Armed
Mode: 0O

+

+
+ W

[] Autoscroll \Brak zakoriczenia fini | | 115200baud | | Cayste wyjsde
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Designingindication system

Forpointing presentstate @rm, stabilize
throttle) weusebuiltin andoutersleds

A Blue serial dataread

A Red state of esp32

A White- connectionwith a phone
A Yellow armingstate

A Green throttle in percent
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