Remote vehicle control, joystick, Arduino Wemos and communication ESP-NOW
Introduction:

Summary of work:

.- Several analog inputs through a single port.

.- WEMOS, electrical specifications.

.- Communication protocol ESP-NOW.

.- Circuit L298N. Specifications and pinout of it.
Mounting .- vehicle with two DC motors

In this article I explain how to take several analog values and place in a single port on a Wemos A0
plate. Values from a joystick, are transmitted quickly, securely and easily via Wifi using the ESP-
NOW protocol. In the vehicle, another WEMOS receives the data and drives two DC motors for
steering the vehicle.

All part of the idea of moving a wheelchair for disabled staff remotely and to accompany them
without pushing it. As a working example, I created this project. Later you can change the output
circuits and motors with higher-power and coupled to the wheels of the chair a mechanical system
that moves.

Perhaps someone can argue that things exposed these works can be achieved easily and cheaply in a
web, but the fact of do it yourself and components low price is always a pleasure when you see it
working. Other than that, I'll settle for a person like it or clarify a concept or doubt.

I will try to explain the concepts used for better understanding of the work. Perhaps some will find
interesting any part of it.



Arduino development board Wemos:
We are talking about a small development board with wide possibilities:
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With it we can perform projector IoT, data analysis and delivery via networks and many other
things, taking advantage of the wireless capabilities of the same. In another project I've done, I think
own wifl network and I can open a remote lock, using a typed from our smartphone, I've also
published key. The difference from the above is that instead of using HTLM protocol for
communication, use very little published WiFi type communication ESP-NOW between two
devices, being easy, quick, secure (encrypted) without feature pairings when acting (only when
configuring the Arduino sketch). Later, when explaining the skit, I will discuss the details to
consider.

The plate has a entry5v power to the pin (or USB) and input GND. Such feeding need not be 5v,
and carrying a voltage regulator which makes 3.3v, which is really the working voltage. In the

datasheet of Wemos we can see and also attached a picture of the regulator datasheet:
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According to the link specification ESP8266, you could work even 3v, but should feed a voltage
higher than 3.5V, so that the output of internal regulator have a minimum of 3v. In this link you can
see other technical details that expand this information.
https://cdn-shop.adafruit.com/product-files/2471/0A-ESP8266__ Datasheet EN_v4.3.pdf

The plate also has 9 digital inputs / outputs (D0-D8). All have the ability to work with PWM
outputs, 12C bus, etc.

Detail to take into account when connecting something to the digital output pins, to illuminate
LEDs, activate relays, etc. The maximum current that can deliver a digital pinis 12mA. If you need
to deliver more current, we must be inserted between the pin and a transistor device or an opto
coupler higher power. For example:
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With a resistor in series with the output of 330 ohms, a current of 10mA is delivered, so if possible,
increase the value of the resistors. There are many websites recommending a 330 ohm resistor in
series with the LEDs I recommend using higher strengths. If the LED lights to our liking, we do not
need to add any SAVINGS work mA power is always good.
NOTE: digital pins, we can give PWM values between 0 and 1023. Arduino Uno, between 0 and
254.
The WEMOS plate also has a digital input A0, to analog data analysis. Must take into account two
things. The first is that NO can be applied more than 3.3V voltage directly, as it would deteriorate.
If you want to measure higher voltage must be inserted external voltage divider. Said input values
are 0 to 1,024.
Other features:
-Departure 3.3V to power external circuits. 12mA maximum current per pin.
-Connector micro USB for firmware load and 5v power
-Pulsador Reset.

There are many tutorials on how to setup the Arduino IDE to work with this type of plaque as well
as the necessary libraries. I will not go into it too much not to extend this work.



Joystick circuit (remote control):

I like the development board Wemos, as it has little size, it is cheap and has many possibilities. As
only has an analog input A0, the problem of wanting to capture several analog values
simultaneously arises. For my case in particular a Joysick consists of two potentiometers with
analog individual outputs and a push. In addition, I want to analyze the current value of the battery
used in the remote control, so now we need to take 3 different analog values.

In the following scheme, Created with Fritzing, we left a voltage divider. If the battery is more than
3.3V, the analog input is at risk of damaged therefore appropriate to reduce the voltage for analysis.
I use 3.7v battery, so when loaded completely is approximately 4v and due to the voltage divider in
the H1 pin 4 have 2v (variable depending on battery status). To the right is a basic joystick,
consisting of two potentiometers and a button (R3 is external to the joystick). They feed with 3.3v
providing WEMOS. In this general scheme, we have three analog values (pins 2, 3 and 4 H1) and a

digital value (pin 1 H1).
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To analyze the plaque WEMOS 3 analog values, we use a small optocouplers, the chip SFH615A or
TLP621. Operation is very basic for this work. In the pin 4 of chip I put one of the analog values to
be analyzed. All pin 2 to GND. All pin 3 connected and A0 and each pin 1 to a digital output
through a resistor, which will activating successively and depending which activate and reading the

value A0, I assign each value variable (pot ly pot 2 joystick and drums).
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We must bear in mind that we can not connect the digital output of the Wemos directly to pin 1 of
the TLP621, since this digital output will deteriorate. Each digital pin can supply about 12mA
Wemos. Therefore we intersperse sufficient to activate the internal LED resistance. 470Q It is
sufficient to activate and requires only 7 mA.

Wanting to enter 3 analog values using this system, we use 3 digital outputs to activate them. If we
want to introduce more analog values A0, we can use other digital outputs more or we can continue
to use only 3 digital outputs, adding a demultiplexer circuit and giving binary values to the inputs,



we get up to 8 possible digital values.

Add the remote control 2 LEDs, one to reflect "Power ON" and the other for battery status and
"Transmission OK".

Add a switch circuit for battery and a connector to recharge it without having to remove it (warning:
OFF TO RECHARGE to avoid damaging the regulator ME6211 of Wemos plate). With everything
explained above, the complete circuit of the remote control joystick is as follows:
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Explanation for further development in the Arduino IDE:

AO I pick the values of the potentiometers and battery level.

In DO goes HIGH when the joystick button ( "STOP") is pressed

If active D1, read the state of the vertical potentiometer joystick in AQ.

If active D2, read the status of the horizontal potentiometer joystick in AO.

If active D5, read the battery status in AO. NOTE: Initially I put it in D4, but I did not trouble
flashing the program from the Arduino IDE, so I went to D5

The output D3 is used for the Activity LED (blue). Said LED lights when no movement of joystick
and the transmission was successful. When at rest indicates the state of the battery (1 flicker
between 3.6 and 3.5V, 2 flashings between 3.5 and 3 flashes 3.4vy below 3.4v).

The red LED indicates Power On / Power ON.

S1 is the ignition switch. I should have it off when the battery charge is done or make modifications
to the software (via USB 5v).



The scheme mounted on a breadboard circuit is as follows:
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The bottom line is the positive battery voltage. The upper line is positive output of 3.3v WEMOS

I designed the following circuit board with Sprint-Layout 6.0 for connecting the joystick, opto
couplers, Wemos and others. Indian measures in case anyone wants to do (40x95mm).

Must be careful with the pin 1 of the TLP621. They are welded to the square terminal and in the
position shown seen from the side of the components.

The part of the next plate to connectors and WEMOS, the cut out later, it is so comfortably grip the
knob, the ignition and external connections.
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Photos of the remote control. At the edges, the USB connection, the charging connector on the
battery and switch ON / OFF.
Easy to hold, albeit a little big. I need to make a case for himself as the 3D printer:






Receiver circuit (Motors):

It comprises another plate WEMOS where the data receipt joystick or remote control activates the
necessary (dual H-bridge) signals to a control L298N and two motors, forward and backward,
steering control. Complementing the circuit, 3 LEDs, one for power ON, the other for data
transmission and a third as indicative of "emergency stop". I take the latter two (flashing) for
indicating the status of the vehicle battery.

Control of battery status: The first thing to consider is that the battery I am using is 9v. Try to
measure it in A0 directly, is damaging the port, since the maximum value that can be applied is
3.3V. To avoid this, we also another voltage divider, this time more unbalanced than in the remote
control and reduce the value in AO. In this case, I use a 47k resistor in series with another 4K7. The
focal point is where the reference volume to be measured. "Low Battery" between 7V and 5.5V,1.
flashLED "Emergency". "Very Low Battery" (below 5.5V,3 flashings LED "Reception ok")

The complete circuit of the vehicle is as follows:
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Because this circuit is mounted on a vehicle, I did not want to complicate a lot the Arduino sketch.
Simply receives data via wireless joystick ESP-NOW and converts them into control signals for the
motors. That makes it easier in future software changes or modifications path, be made only on the
remote control (joystick) instead of both.

I have not made any special circuit board. Only a provisional for LEDs and resistors.



L298N (double H-bridge)

- Si el regulador esta activado (jumper cerrado) Vildgico es una salida de 5V que para alil otros di: itn
- Si el regulador esta desactivado (jumper abierto), Vldgico es una entrada a la que tendremos gue proporcionar un voltaje de 4.5 a 5.5\,

Motor A

A Con Jumper cerado: Vimoior en!
i

e BV y 12V
Con Jumper abien: '

2V y ISV

@ Comumper comad Viogica saida de 5V
Con Jumper abierto: Viogico entrada de 5V

GND
Vlogico
- Los pines IEA, IN1 e INZ controlan la salida A.

e ENA

IN1
IN2
IN3
ING B
ENB

- Los pines IEB, IN3 e IN4 controlan la salida B.

- Los pines IN1, INZ, y IN3 e IN4, controlan la direccién de giro Motor B
- Los pines IEA v IEB d cin 1a salida. P\ los per i el uso de

un jumper, 0 conectar una sefial PYWM para controlar la velocidad de giro. I 2 g 8 N

This is a short description of the circuit that controls the DC motor that drives the vehicle.

- Connectors A and B (blue 2 pin). They are the current outputs to the motors. If after testing, the
motor rotates the opposite side we want, simply invert pins thereof

Power connector (blue 3-pin). It is the input current to the circuit. As it can be fed between 6 and 36
volts, one must take into account the jumper or bridge next to the connector.If fed with a voltage
from 6 to 12V, the bridge is left in place and have a Vlogico exit Sv towards WEMOS (as in this
study). If the circuit is powered by more than 12V voltage, you must remove the bridge so that the
DC-DC converter leads is not damaged and if we want to run your logic circuitry, we take a cable
5v external to the circuit (5v input).In my case, as [ use a 9v battery, I leave it since and I used to
feed the Wemos board through the 5v pin. GND is negative battery and will also G Wemos and
LEDs.

Control connector (6-pin). It has two parts. ENA, IN1, IN2 control the motor connected at A and
ENB, IN3, IN4 controlling motor connected in Table B. In the figure above levels of the signals
must have to set in motion the engines is indicated below , back or braking. ENA and ENB are
some bridges. If we leave posts,L298N engines will input voltage Vm in the indicated direction, no
speed control and voltage regulation. If we remove, we will use these pins for receiving a PWM
signal from the WEMOS plate and thus control the speed of each motor.Arduino is achieved by a
analogWrite () command. Wemos on the plate, all the D port have that capability.

In the figure L298N there is a box with a small sketch for Arduino UNOWhich will rotate the
motor A forward voltage near 75% of Vm.



Pulse Width Modulation

0% Duty Cycle — analogWrite(Q)
Swv ‘ | ‘

25% Duty Cycle — analogWrite(64)
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50% Duty Cycle - analogWrite(127)

75% Duty Cycle analogWr\te(lSl)
5v
Ov l—l LI |—I I—l
100% Duty Cycle - analogWrite(255)
sy ‘ 4 . ‘ ‘

The text before this graphic explains the relationship of analogWrite () with how output pins to
Arduino UNO. In WEMOS, 100% is achieved with analogWrite (1023) and 50% would
analogWrite (512).

When this project, we must take into account possible ENA and ENB PWM values supplied by the
analogWrite command because depend on the value of the battery voltage and voltage motors. In
this case I use a 9V battery (Vm) and 6V engines. As you increase the PWM signal on them, the
motor voltage rises, but does not begin to move until it reaches a certain value, so that in tests,/¢
must be set that minimum PWM to do the moveat low speed. On the other hand, if we put the
PWM signal to the maximum, we give the motor voltage Vm battery (9V) and can damage the
same, so in testing, we measure the voltage andestablish the maximum PWM so that it does not
deteriorateand as much provide the maximum 6V. Both, as I said earlier, in the Arduino sketch of
the remote control.



Vehicle Mount:
I have to admit that the assembly is a bit domesticated, but effective. Maybe 3D design and print a
nicer model, but this model "home" has the advantage of better see the operation. There are a
number of engines with gearbox and wheels included for coupling at low prices. I used what I have
on hand.
For assembly, I have 3D printed pieces, wheels, bearing flange / motor and bushings and use 3mm
diameter screws to join the pieces. For binding to the screw shaft motor, I used the contacts of a
strip electrical connection by cutting the outer plastic. When mounting the wheels, the screw should
stick to the wheel to prevent skidding when turning.

N

Amount wheel. Take measures, short screw and one is left:



Once completed the assembly of the two motor sets, attached to a platform (white). You one other
platform to support circuit and the rear wheel. The height difference brand type wheel say, to
maintain the horizontal vehicle. The distance between the rear wheel and the first platform we must
ensure the rotation of the same, so I had to correct the first hole, as you see in the pictures.




Add circuits and end with a connector battery to charge.

As you can see, it's not a great design. [ intend to apply this system to a wheelchair as I said at the
beginning of this work. But since I have it developed, possibly design a more elegant type of
vehicle.

And now we come to the explanation of Arduino sketch I made.



Arduino

As I wrote at the beginning, I can not dwell much and I waive how to configure the Arduino IDE,
libraries and how it should recognize the Wemos plate to work with them. Only a few details:

.- In Preferences Manager additional URLs:

http://arduino.esp8266.com/stable/package esp8266com_index.json

.- In Tools (Tools), Manager cards:

FAUING 1.5.2

a Herramientas Ayuda

I Auto Formato Ctri+T
Aschivo de programa.
B Reparar codificacién & Recargar.
66 Monitor Serie Ctri+Mayiis= M
Serial Plotter Ctrl+ Mayls+L

| Blockly@rduino
WiFi101 Firmware Updater =

a i Placa: "Welos D1 R2 & mini"
msl Flash Size: "4M (1M SPIFFS)"

| Debug port: "Disabled"

Debug Level: "Ninguna”

IwlP Variant: "v2 Lower Memory"
CPU Frequency: "80 MHz"
Upload Speed: "512000"

Erase Flash: "Only Sketch”
Puerto; "COM3"

Obtén informacion de la placa

As a preliminary and essential step before working with the ESP-NOW protocol, we charge this
little skit in Wemos with which we will work to find out the MAC of AP ESP8266 leading
integrated. Tools, Series Monitor can see the result of the sketch and note especially of each plate
Wemos AP

@ Comprueba MAC_ADD Arduine 1,82

e COM3
Archivo Editar Programa Herramientas Ayl

STA MAC: 24:F3:EB:T7R:956:05

Comprueba_MAC_ADD

(AP MAC: 86:F3:EB:TRA:59:55

#include <ESPS266WiF1 STA MAC: 84:F3:EB:7A:99:95

4 |void ?Etuﬂ ! (AP MAC: 86:F3:EB:7A:99:95
4| Serial.begin i STA MAC: 84:F3:EB:7R:99:95

(AP MAC: 36:F3:EB:TA:99:95

feok STA MAC: 84:F3:EB:7R:92:35
8 Serial.print(” "); Serial.println(WiFi. iachddress
9 Serial. ™); Serial.p

Serial.println{™

Once the AP MAC plates, start talking about the ESP-NOW protocol developed by Espressif:



"ESP-NOW allows a direct, low-power intelligent lights control without the need for a router. This method is energy efficient and
convenient.

ESP-Now is another protocol developed by Espressif, which allows multiple devices to communicate with each other without using Wi-
Fi. The protocol is similar to the low-power wireless connectivity 2.4GHz often deployed in wireless mice. Therefore, pairing between
devices is required before disclosure. Once the match is made, the connection is secure and equal terms, without needed a handshake.

"

More information in the link:
https://docs.espressif.com/projects/esp-idf/en/latest/api-reference/network/esp_now.html
ESP-NOW is a spacious and with many possibilities protocol, but want to show you an easy way to
communicate two devices and transfer data between them without using complex shapes.

The sketch I have prepared only one device transmits (joystick) and another receives data (vehicle).
But both must have necessarily common things, which I describe.
.- Home Seller ESP-NOW

.- The structure of data to transmit / receive. We can not define variables with variable length, but
fixed length, because when all the data at once, which receives should know how to separate each
byte received and know that variable value assign those bytes received are transmitted. It's like
when a train is prepared with different station wagons and receiving them you must know how and
that company should go. I want to transmit data at a time 5, If I press the joystick, and voltages
(Left and Right motor) and direction (forward / backward) of each motor vehicle, which draw from
the position thereof.

a7 t Pulsador;
g 1 € t VoltajeMI:

uintlé t© VoltajeMD;
uintlé t SentidoMI;
uintlé t SentidoMb;

.- I define the type of function performed every WEMOS. Perhaps because of the lack of experience
in the ESP-NOW protocol, I had some problems when I define one as the master and the other as
slave. It has always worked for me as puttlng the two-way (Role = 3)

.i esﬁ_:z:_sizis:Zf_rulz -y - AR
- Pairing the devices. In the skit joystck I put the AP MAC Wemos vehicle. In the sketch of the
Vehlcle I put the AP MAC joystick.

intd t mac_ addr = i i i i ' ]
uintd t role = 33
uinti t channsl = >; v\- AP MAC
f/3i la longitud es cero ¥ la matriz wvacia, no hay clave
1 intd t key = ' ' ' ' ' ' r ' ' ' r ;
2 uint8 t key_len = sgizeof (key);
esp_now_add peer imac addr, role, channsl, key, key len):

.- Sending data to the vehicle, following figure. First you have to prepare these train cars to be sent
(data) with red box. Then you have to define who sent it (da)which it is the AP MAC Wemos
vehicleand the total length of TREN. Once these above data, the data packet (green box) is sent.
Remember: [ want to transmit data at a time 5, If I press the joystick, and voltages (Left and Right
motor) and direction (forward / backward) of each motor vehicle.

After shipment, I verify that the vehicle has received the data correctly (blue box).



232 (vold transmision

JAYAYENVIO DE LOS DATOS a uno va emparejado previaments
fSerial.print{"Entro en transmision(). 7); Serial.println{Comando)

J/YHVENVOO DE LOS DATOS a und va emparejado previamente

/¢ Extructura del tren de datos a enviar

Data ESP_NOW{IREN

TBEN.Pulsador = Pulsador;

TEREN.VoltajeMI = VoltajeMI;

TREN.VoltajeMD = VoltajeMD;

TEREN.SentidoMI = SentidoMI;

242 TEREN.SentidoMD = SentidoMD;

243 uint? t da = ' ' r ' v i

244 uintd t data[sizeof (TREN)|; memcpy|data, &TBEN, sizeof (TREN));

245 | uintE t len = fidata);

24€ | Esp_pEw_aend da, data, len):; |//envio de datos

247 J/VVWWERIFICACION DE LA BRECEFCION CORRECTA DE LOS DATOS POR EL ESCLAVOY M4 //

248 esp now register send cb uintf tY mac, uintd t status

245 //fchar MacTX[E]:

250 S/eprintf (MacTX, "$02X:%02E:%302X:%02X:%802X:%02X", mac[0], mac[l], mac[2], mac[3], mac[4], mac[5]):
f/Serial.princ{". Enviado a ESP MRC: "): Serial.println(MacTX);
f/Serial.print(". Recepcion (0=0K - 1=ERROR]: "y; Serial.println({status);
TEgood = statua; // 0=0K

.- Receiving data in the vehicle. This is the function I used in the Wemos the vehicle. As you can be
seen the wear mode reception (reply, call back) and the received data assigned to variables (rail
cars) with the same structure used in both:

187 weid recepcion

168 £3p NoW _register recv ch uint? t *mac, uintd t *data, uint® t len

168 f/char MAkCrecibida[&];

170 f/sprintf (MBCrecibida, "$02K:%02X:%02X:%02X:302X:%302X", mac[0], mac[l], mac([2], mac[3], mac[4], mac[5]);
171 //5erial.print ("Recepcion deade ESP MAC: ™); Serial.println(MACrecibida);

172 Data ESP_NOW TREN;

173 memcpy (&TREN, data, sizeof (TREN)):
174 Pulsador = TREN.Pulsador;

175 VoltajeMI = TREN.VoltajeMI;
176 VoltajeMD = TREN.VoltajeMD:
1M SentidoMI = TREN.SentidoMI;
178 SentidoMD = TREN.SentidoMD;
74 7 //0Jo con esos dos simbolos. Cierran la recepciom

And just with this, I can transmit / receive data via wireless ESP-NOW easily.

In the next step will be a description of Arduino sketch remote control (joystick)



Arduino (Joystick)
.-After defining the library ESP-NOW, I define the pins that will use the Wemos:

10 f/ Pinea de la placa
11 |¢defins inA0 RO //Entrada analogica del joystick (ambos potenciometroa, Potl vy Pot2)

12 ¢define inbD0 // Entrada digital de la posicion del pulsador del joystick

13 #define outbhl // Salida digital para activar la lectura de Potl

14 #define outh2 // Salida digital para activar la lectura de Potld

15 #define outDS // Salida digital para activar la lectura de Medida de bateria D4

¢ fdefine outIXG S/ Salida de led de TX Good D3

[

1
I define the variables .-'ll use later:
// Definicion de variables. Las 5 primeras son las gque Transmito.
byte Pulsador = !/ Wariable del walor del pulsador del joystick
int WoltajeMI = [/ PWM hacia =1 L2%8N motor izgisrdo
int VoltajeMD = ff PWM hacia =1 L2%8N motor derecho

oy tA

=
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H
H
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t SentidoMI = // Hacia donde gira el motor izguierdo (O=parado, l=adelante, 2=atras) al L258N
SentidoMD = // Hacia dondes gira £1 motor derecho (O=parado, l=adelante, Z2=atrés} al L298N
Potl = [/ wariable analogica donde se almacena =1 valeor de posicion horizontal en mi circuito

T Pot2 = .: J/ wvariable analogica donde s& almacena £1 valor de posicion vertical 2n mi circuito
int Bat = (; // wariable analogica donde se almacena £l1 valor del wvoltaje de la bateria

34 /) Los wvalores de los potenciometros los paso & valores sntre 0 v 1023 (Wemos) v con su direccion.Indican £1 movw:
35 int IZQ = Or /S Izquierda

36 |int DER = 0; [/ Derecha

7/int DEL = ; // Hacia adelante

3% |int ‘ATR. = U; // Hacia atras

39 byte TEgood = '; //5i transmite correctamente tiene walor 0

40 = ContadorReposc = 7 /f/ Acumula £ indica cuantos bucles de espera de movimiento, para analizar =1 estado de
41 byte Movimiento = ;7 /f/ 1 indica gue £l joystick se muewve

12

e v

int MinMotor = 7 /7 PAM minimo en la salida para gue arranguen los motores
int MaxMotor = H

// P¥M maxime en la salida para maximo voltaje en los motores. Junto con MinMotor, dependen ¢

- IAlready in setup (), in the first part, I define as they go to work the pins of the Wemos and an
initial value thereof. Also verify that the ESP-NOW protocol is initialized well. And after that, |
define the working mode and previously commented pairings:

5T |wvoid setupl)

52 f/5erial.begin{500000);

34 pinMode {inD0, INPUT);

{outDl, CUIEUTI;; cutDl, LOW);
outD2, CUIPBUI;; ocutD2, LOW;
pinMode {outDS5, CUTPUT); outDS, LOW):
63 pinMods (outTXG, CUTPUT):; digitalWrite {outIXG, LOW); // Cuando transmite 0K, se encisnde

// Bpago las lecturas en los optoacopladores

digitalWrite

&5 // Inicia protocolc ESP-NOW si no lo esta
a6 if (esp now_init() !=

&7 f/Serial.println("Protocolo ESP-NOW no inicializado...™):
&g ESP.restart({);

&9 delay ;

71 else

T2 J/5erial.println{"Protocolo ESP-NOW INICTALIZADD —-CE-—..."):



.- Start the loop () with a delay that makes us the number of transmissions or joystick readings I
want to do per second (see figure below). I put 60 msg, so I make about 15 readings per second or
less. After I read the state of emergency button. If pressed, I put zero values engines, transmit and
establish a delay which does not respond to anything until you pass the time (in my case 5 seconds
delay (5000)).

// Retardc entre tomas de datos de ambos potenciometros (sincronizar en €1 esclavo mas o MENGS)

og VoltajeMI = ; VoltajeMD = |; SentidoMI = ; SentidoMD = ; //Los valores los pongo a O
Pulsador = digitalBesad{(inD0); [/ Lee estade del Pulsador, por si hay emergencia
if (Pulsador — // 81 se pulsa, envia el estado ¥ el esclavo paraliza los motores durante 5 segundos (s puede wvarie
tranamision(); // Transmite que 3= ha pulsado "Emergencia”™
Pulsador = 0;
if (T¥good /4 5i se pulsa y ha transmitido ok, se mantiene encendido durante el retardo ¥ bloguea €l joyatick
Write{outTXG, HIGH); //S5e2 enciende el 1ed si la transmision €3 correcta
0 digitalWrite (outTXG, LOW
111

111 delay 5 Jf Fijo el retardo que gquierc en estado de "Parada de emergencia”™ (en transmisor y receptor igual)

- The rest of the loop () are calls to functions that I use, which later explain.

114 /L Si no estd pulsador £l switch, lee los potenciometros
115 leePots(|; / Realiza la lectura del potenciometro horizontal/vertical del joystick v del estado de la bateria (Potl, Pot2 y Bat)

117 // Los valores de los Potenciometros horizontal/vertical, los transforma en valores hacia adelante/atras v derecha/izguierda (DEL, ATIR, IZQ y DER)

//Los valores DEL, ATR, IZCQ y DER, los transformo en voltajes PWM de motores y el sentido de giro (VoltajeMI, VoltajeMD, SentidoMI y SentidoMD)

121 // SI SE DESVIA EL VEHICULO, CORRIJC LA TRAYECTORIA RQUI antes de transmitir
122 VoltajeMD = VoltajeMD + ; // en recto, se me desvia hacia la derecha, por lo gue aumento €1 voltaje del motor derecho.

123 transmision;;

0

125 ir TEgood == &5 (Mowimiento == //81 la transmision ha sido correcta ¥ hay movimiento
126 digitalWrite (outTXG, HIGH); //Se enciende el led
127 ContadorReposo = |;
128 //8erial.print ("Transmision correcta v Movimiento: TXgood=0...."}); Serial.println{TXgood);
13@ 2lse
digitalWrits (outTEG, LOW):
2 /fSerial.print ("ERROR al Transmitir o sin Movimiento: IXgood=l....."); Serial.println{IXgood);

1 ControlBat|):

13¢ / =" LOOP

.- Leo the status of potentiometers and battery. lecPots (); . Delays (delay) that put the Smsg are for
optocouplers readings are accurate. It should be borne in mind that since the LED is activated, it
takes a few microseconds (about 10) to stabilize the output, so I put five msg to the readings are
more accurate. This delay could be down perfectly.

vold leePots
/{ BActiva D1 y lee el

valor de Pl del Joystick {(Izquierda/derecha en mi circuito)
//Asegura que solo lee Potl

l.println{"Activado D1 ")
// Betardo que necesita el optoacoplador para estabilizar la salida

outDl, LCW); // Apaga la lectura

/f Bctiva D2 y lee el valor de P2 del Joystick (Delante/atras en mi circuito)

//Bsequra que solo lea Pot2

= ' i

f/Serial.println{"Activado D2 ™);

1 / = / lectura estabilizada en el optoacoplador
2ad (1nA0) ;

efoutD2, 1CW!; // Apaga la lectura

// Betiva D4 ¥ lee 1 valor del voltaje de la bateria
d F1tE [/Bsegura que solo lea el nivel de la bateria

= {outD5,
.println({"Activado D5 "};
// lectura estabilizada en el optoaccplador
Read (inA0) ;




.- After reading the potentiometers and battery status, we must transform the movement of the
joystick in the direction and flow to the engines. If we analyze the vertical potentiometer, for
example, the steps are shown in the following figure.

1. The total value (minimum, rest maximum) movement is between 0 and 1024.
2. Find out which is the midpoint thereof (rest of the lever). See leePot ();

3. Establish a margin so that the vehicle does not move with slight movements or fluctuations do
not affect electricity.

4. Convert the movements up or down direction and motor current.
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rough 4 were conducted at ajustePots () ;.
or minimo en el L2923 pa 1 PWM haga mover los motores. MaxMotor es el maximo voltaje de los motores

y depende de ellos y de la ateria usada

estos valores pueden variar, Ajustar tras las pruebas con el joystick en reposo.

")i Jerial.

i joystick da 54€. Fijo un margen rda y derecha

3 dependen de los motores y ba

el minimo para que puedan arrancar y 21 otro marca el voltaje maximo

£ (Potl <=
temp = - Potl; //Invierto el valor 1024-536(menor)=438. Al dismnuir 21 valor de Potl, aumenta el valor de hacia la derecha
DER = map (temp, ' , MinMotor, MaxMotor);

"); Serial.println(Pot2};
, MinMotor, MaxMotor): // Los dos ultimos dependen de los motores v

y bateria. Uno es €l minimo para que puedan arrancar y £1 otro

valor del joystick. 1024-519(menor)=505

, MinMotor, MaxMotor):

.- We assume that a device with two motors, without steering shaft, need direction and values of
voltage to them. The conversion of forward / backward and left / right direction / voltage as
conducted in dirMot (), taking into account the three directions forward left / front / right, the same
back and incorporate rotation on itself. When going forward and turning, I do is to reduce the
voltage of the wheel to which rotation proportionally to movement of the joystick and avoiding
negative values, therefore, the reduction value can never be less than the feed rate (as much for the
motor). Hence the use of the variable rotation (VariableGiro).



void dirMot

234

235

int VariableGirc = ;

if ({DEL &6 (ATR == 0} & (IZO == ) && (DER // Si el joystick estd centrado (todos == 0)
Movimiento = 0}
24 VoltajeMI = [; // PWM hacia el motor izgierdo
223 VoltajeMD = [; // PWM hacia el motor derecho
44 SentidoMI = ; // Hacia donde gira el motor izquierdo (O=parado, l=adelante, Z=atrés)
245 SentidoMD = ; // Hacia donde gira =l motor derecho (O=parado, l=adelante, 2=atras)
246 //Serial.println("Parado™);

return;

/f *%*ax GIRO SOBRE SI MISMO KAx s+
/f Solo cuando =l joystick esté en pocicion centrade verticalmente y DER/IZQ tienen un valor positivo uno de ellos

if ({DEL — ) && (ATR = 0)) //solo giros de izquierda o derecha|
//Serial.println("Giro scbre si mismo");
if (BER > 0) [ // Giro sobre si mismo a la derecha
Movimiento = ;
SencidoMI — //motor izquierdo hacia adelante
SencidoMD — /4 motor derecho hacia atris
257 VoltajeMI = [0; // ambos motores a una velocidad determinada, pero en sentids contraric
258 VoltajeMD = !7; // Estos valores, siempre mayores a la velocidad minima de comienzo de movimiento
25 return;

//5erial.println("Giro sobre si mismo a la derecha™);

10 > // Giro sobre si mismo a la izquisrda
Movimiento = |;
SentidoMI = // motor izquicrds hacta atrds
SentidolD = /4 moter dereche hacia adelante
VoltajeMI = |°; // ambos motores a una velocidad determinada, pero en sentido contrario
VoltajeMD = |<; // Estos valores, siempre mayores a la velocidad minima de comienzo de movimiento
return;

//Serial.println("Gire sobre si mismo a la izquierda®):

// Para los avances con giro , al motor que marca el girc le resto un valor proporcional al movimiento del joystick, pero siempre menor que el avance/retroceso
// Si el giro =s muy brusco, restar un numero a las variables ultimas del MAP, ejemplo (DEL-10). Asi el motor que reduce nunca va a cerc auque el Joystick lo tengamos al tope de direccic
// Ejemplo: Si DEL=300 y girc el joystick a la izquierda, el motor derecho va a 300 y el izquierdo va DE 300 & 0 (avanza menos o para), dependiendo de su posicion.
if ((DEL > ) s& ({IZQ >

VariableGiro = map (IZQ, MinMotor, MaxMotor,  , DEL):

if ((DEL > ') && (DER >
VariableGiro = map (DER, MinMotor, MaxMotor, , DEL):

if (@AIR > 1) && (IZ2Q >
VariableGiro = map(IZQ, MinMotor, MaxMotor, ., AIR):

if ((ATR > 0) && (DER >
VariableGiro = mep (DER, MinMotor, MaxMotor, @,

J/ WAANR AVANZEA A4

if (PEL > // avance hacia adelante.Tres casos. Hacia la derecha, centro o izguierda
//Serial.println("Marcha Adelante"):
if DER == () &s& (IZQ = // Avence sin gire

SentidoMI = /4 motor izquierdo hacia adelante

SentidoMD = |; // motor derecho hacia adelante

VoltajeMI = DEL; // ambos motores a la misma velocidad o modificar la trayectoria recta restando algo @ uno de los valores en loop() antes de transmitir
VoltajeMD = DEL:

Movimiento = | :

return;
//Serial.printin("Adelante sin giro®};

if (DER > 0} // avance con giroc a la derecha
SentidoMI = |; // motor izquierdo hacia adelante
SentidoMD // motor derecho hacia adelante
VoltajeMI = DEL; // E1 motor izquierdo avanza a la velocidad de hacia adelante
VoltajeMD = DEL - Variableiro; (/El motor derecho gira menos, dependiendo del joystick hacia la derecha.
Movimiento = ;
Teturn;

//Serial.printin(Adelante-Derecha”);

if (IZQ > ) // avance con giro a la izquierda
SentidoMI = !; // motor izquierdo hacia adelante
SentidoMD ;7 // motor derecho hacia adelante
VoltajeMI = DEL - VariableGiro; //El motor izqquisrdo gira menos, dependiendo del joystick hacia la izquisrda. Disminuir el ultimo numers si queremos que gire menos
VoltajeMD = DEL; //E1 motor derscho avanza a la velocidad de hacia adelante
Movimiento = |;
Tetur

//5erial.println("Adelante-Tzquierda”) ;

// Wikkh RETROCEDE Adihh

if (ATR > // avance hacia atras. Tres casos. Hacia la derecha, centro o izgquierda
//Serial.println(™Marcha Atras");
if ((DER = 0} ss (I2Q = // Bvance sin giro
SentidoMI = :; // motor izquierdo hacia atrds
SentidoMD 7 // motor derecho hacia atras

VoltajeMI = ATR; // ambos motores a la misma velocidad o modificar la trayectoria recta restando algo 2 uno de los valores en loop() antes de tramsmitir
VoltajeMD = ATR;
Movimiento = |7
return;
//serial.println({"Atras sin giro™);
if (DER > 0} // retroceds con giro a la derecha
SentidoMI =
SentidoMD

// motor izquierdo hacia atras
; // motor derscho hacia atras

VoltajeMI ATR; /7 E1 motor izquierdo avanza lo normal

VoltajeMD = ATR - VariableGirs ; //El motor derscho gira menos, dependiendo del joystick hacia la derscha. Disminuir el ulvimo numers si queremos que gire menos
¥ovimiento = |7

return;

/iSerial.println("Arras-Derecha”);

if (120> ) ( // avance con giro a la izquisrda

SentideMI = // motor izquierds hacia atras
SencideMD = // motor derecho hacia atras

VoltajeMI = ATR - VariableGiro; //El motor izqquierde gira menos, dependiendo del joystick hacia la izquierda. Disminuir =1 ultimo numers si queremos que gire menos
VoltajeMD = ATR; /¢ El motor derecho avanza lo normal

¥ovimiento = |7

return;

//Serial.println("Atras-Izquierda™);




.- Finally, control of battery status. When the joystick is at rest, or was unable to transmit, increase
onecounter. If reaches a desired (50 times) value, analyze the state of the battery and I flashing LED
(1 flash = low, 2 = very low flicker)

- ~
i ControlBat
Movimiento =

tadorReposo = ContadorRepsso + | ;

: Serial.princln(ContadorReposo) :

//digitalWrite(outT¥G, HIGH):
ContadorRepose = ¢

if (ContadorReposo >=

y el divisor de W
3 el di 23 de

valor méximo es 2v

527 (1.7v)

//Bateria
t=(OUtTXE, HIG

outTXG, LOW): // apage el led de TEGood

OutTXG, HIGH): // enciende el led de TGood

outTXG, LOW); // apaga =1 led de TEBood

ContadorReposo = ;

Once commented the joystick for Arduino sketch, we see the sketch of the vehicle.



Arduino (Vehicle)
On the corresponding communications (ESP-NOW) with the joystick part, and they were discussed
above, so I discuss the rest. Must take into account that I have simplified enough, so whether to
make changes, you work better by changing the remote control have to put the vehicle back on the
table and connect it to your computer. Therefore, I limit myself to collect motion data and transfer
them to L298N to move engines. Prioritized receiving emergency button and motionless time, I
analyze the state of the battery.

Pines .- input and output variables used WEMOS plate:

Salids

da problemas y se mantiens siempre HIGE

12v con un divisor 47k/2k7

SentidoMD =
ContadorInacti

pinIN3, OUTE
itz (pinIN4,

.- In loop (), Aside from looking at the battery status, run two control functions, an annotated and
speaking of the ESP-NOW, reception () and the other performs management L298N with the
received data. Of course, the first thing is to analyze a possible emergency and stop the vehicle.
First I set a small delay in communications to synchronize the receiver more or less with the
transmitter. Run the receive function () and analyze if pressed "Emergency" to proceed with
immobilisation. If I do not receive data or movement of any of the engines, unemployment also by
sending data to the writeL298N () function. If no data, increment a counter for battery check. If
there is data received, turn on the LED communications and of course the command to writeL298N
() function to move the engine according to the data.

delay('); //5i se baja, no controla bien 21 status de comunicacionss
recepcion(); //Recoge los datos de la red

if (Pulsador ==

VoltajeMI = '; // PWM hacia el moto
VoltajeMD = '; // PW

SentidoMI = '

SentidoMD =

sequndos”) ;
GENCIA™

Bulsador
dig

if SentidoMI == & (SentidoMD = to recibide es cerc o no recibe datos
//Serial.println( LLO EN RECEH

tadorInactivo = ContadorInactive + .7

to, incremento un contader

VoltajeMD
SentidoMI =
SentidoMD = U //



writelL298N(); // Con los datos anteriores, paro los motores

else
ContadorInactivo = 7

digitalWrice (pinBXB, HIGH); //5i hay recepcion de datos, snciende =l led

// en A0, 1024 equivale a un voltale de 3.3v.
//Tras el divisor de voltaie de llv, estando ok, medimos lv, equivalente a 310 en A0
Bateria = ac =ad (pinBat);
if (Bateria <= // "Bateria MUY baja" (5,5v) Si no hay transmisién, aprovecho para controlar el estado de la bateria
//Serial.println("Bateria MUY baja"); // 3 parpadecs cortos del led de Emergencia
: digitalWrite (pinEME, LOW): delay
inEME, 1

1f (Bateria > &5 Bateria <= // "Bateria baja®, entre Tv v 5.5v|
/fSerial.printin("Bateria baja"); // 1 parpadeo del led de Emergencia

digitalWrits (DInEME, HIGH); de ; digital PinEME, LOW); delay s
ContadorInactive = /7
=lse

//5erial.println("Bateria OK");

5 writel2gsN() :

//FIN de loop()

.- writeL298N function ()
If you remember L298N table, simply write these values with the data received

- Los pines IEA, IN1 e IN2 controlan la salida A.

o IN4) LOW

- Los pines IEB, IN3 e IN4 controlan la salida B.

void writeL298N
//Serial .println("Movimiento de Motores");
// Motor Izquierdo = ENR, INl, IN2
//Serial println("Muevo Motores "); Serial.println(""):
switch (SentidoMI /fIzquierda

// Parado

talWrite (pinINl,
pinIN2,

pinENA, VoltajeMI;;

//Serial.print("Adelante Motor Izquierde "); Serial.println(VoltajeMI);
break;

pinINl, LOW
te(pinINZ, HIGH):
1re (DINENR, VoltajeMI);

//Serial.print ("Atras Motor Izquierdo "); Serial.printin(VoltaleMI);
break;
/f Motor Derecho = ENB, IN3, IN4
switch (SentidoMD /fIzquiserda
case : // Parado
digitalirite (pinIN3,

= (DINENB, VoltajeMD);

.print("Adelante Motor Derscho "); Serial.println(VoltaieMD);

1/ Brras

= (pinIN3,
pinINg,
analogWrite (pinENB, VoltajeMD);

//5erial.print{"Atras Motor Derscho "); Serial.println(VoltajeMD);
break;

//Serial.print{™Motor Tzquierds "); Serial.println(VoltajeMI
//Serial.print{"Motor Derscho "); Serial.println(VoltajeMD);

ContadorInactive >= // 51 esta en reposo, controle el estado de la bateria. Rumentar el numero s1 queremos que haga menos controles de la misma.

3¢



This is all. It is difficult for a project goes prize in a contest where there are not many friends to vote
for you. I do not intend to win competitions, but to clarify concepts. If a person appreciates this
work serves to acquire knowledge and then develop some own idea, I'm content.

A greeting:
Miguel A.



