
joystick mapping

Turn right
1 : 0

Turn left
0 : 1

Rotate left
-1 : 1

Rotate right
1 : -1

Straight
Reverse
-1 : -1

Straight
Forward

1 : 1

Forward left
1-angle : 1

Forward right
1 : 1-angle

Reverse right
(rotate left)

-1 : -(1-angle)

Reverse left
(rotate right)

-(1-angle) : -1

angle 0 to 1

Turn right
0 : -1

Turn left
-1 : 0

Idle
0 : 0

Notes:
motor_duty  =  ratio * radius
ratio:  1 : 0   =>  left_motor : right_motor

joystick mapping

Notes:
motor_duty  =  ratio * radius
ratio:  1 : 0   =>  left_motor : right_motor

Turn right
1 : 0

Turn left
0 : 1

Rotate left
-1 : 1

Rotate right
1 : -1

Straight
Reverse
-1 : -1

Straight
Forward

1 : 1

Forward left
1-angle : 1

Forward right
1 : 1-angle

angle 0 to 1

Turn right
0 : -1

Turn left
-1 : 0

Idle
0 : 0

Reverse right
(rotate left)

-1 : -(1-angle)

Reverse left
(rotate right)

-(1-angle) : -1

Dark version for Website:



class buttonCommands   (button.hpp, button.cpp)

WAIT_FOR_INPUT

count++
beep(1)

timestampLastAction=now()

button.risingEdge

IDLE

count = 1
beep(1)

button.risingEdge

count

1

toggleIdle()

while(1)
loop

beep(count)
action(count)

timeLastAction > 1s

beep(3)

2

...

toggleModes(MASSAGE, JOYSTICK)6

other

action(count)startHandleLoop()

class which makes it
possible to run different

commands when a button
is pressed for a certain

count

Tasks / Threads  overview

motordriver

joystick

motor commands (actual)

motorctl

switch
user-input

motor commands (target)

control bluetooth

control actual hardware:
different types of h-bridges controlled

via pwm output and 2 digital pins

handle ramp / fading of pwm dutycycle
handle current limit

generate motor commands by running
separate functions depending on
current mode

change mode or modify parameters
with user input (run commands with
button presses)

change mode

generate
motor

commands

mqtt

get motor state fan

control cooling fan for each motor
driver

requests current state from motorctl in
a very slow loop

change parameters

any task

any task

buzzer

control buzzer on pcb

accepts "beep commands"  globally
from any task in a queue

UART board communication (V2.1)

MOTOR COMMANDS
[ interval, fast ]

timestamp
motorcommands
    - motorCommand_t left
        - motorstate
        - duty

CONFIG
[ manual / on change ]

timestamp
motorctl_config_t
    - msFadeAccel
    - msFadeDecel
    - bool currentLimitEnabled
    - (currentSensor_adc)
    -
(currentSensor_ratedCurrent)
    - currentMax
    - deadTimeMs

board control

- joystick
- encoder, switch
- display

board motorctl

- 2x driver
- 2x currentsensor
- 2x light barrier axle speed
- 2x brake resistor
- temp sensors
    - motor
    - driver
    - brake resistor
- fan

MOTORCTL_STATUS
[ interval, slow ]

timestamp
motorcommands (current actual duty, direction)
motor currents
axle rotating speed
temperatures
    - motors
    - drivers
    - brake resistors
fan target state [ ] handled by motorctl board
battery voltage
config?

UART

Planning data / structs
need to be sent between the two

boards here:

NOTE: the below diagrams are significantly outdated   --  needs update to match the actual code again



class controledArmchair (control.hpp, control.cpp)

mode:
JOYSTICK

mode:
MQTT

mode:
IDLE

commands =
joystick_generateCmdsDrive(joystick) while(1)

loop

motorLeft.setTarget(command.left.state, command.left.duty)
motorRight.setTarget(command.right.state, command.right.duty)

commands.right = {IDLE, 0}
commands.left = {IDLE, 0} Queue_receive (mqttQueue, &command)

changeMode(modeNew)

mode

startHandleLoopl()

MQTT
timeout?

mode:
MASSAGE

commands =
joystick_generateCmdsMassage(joystick)

mode:
BLUETOOTH?

mode:
AUTO?

generate motor
commands by calling

functions 
corresponding to

current mode

send target state and duty to controlledMotor object of each motor
(controlledMotor applies  ramp and current limit and commands motor driver repeatedly)

TODO: timeout
switch to idle when no
change over long time

TODO: add option
"debug / disable motors / dry-run":
run the functions to generate the

commands and outputs them, but do
not send to motor control

run functions corresponding to the current mode
that generate motor commands,

send the resulting commands to motorctl

mode = modeNew;

toggleIdle() toggleModes(modePrimary, modeSecondary)

mode mode = modePreviousIDLE

modePrevious = mode
mode = IDLE

[other]

mode mode = modeSecondarymodePrimary

mode = modePrimary

[other]

toggle between IDLE and
previous or default modeswitch to specific mode

toggle between two specific modes
e.g. button press switches between

MASSAGE and JOYSTICK

class evaluatedJoystick   (joystick.hpp, joystick.cpp)

defineCenter()

float getCooridnate(gpio, min, max, center, tolerance)

voltage
> max - tolerance

voltage
< min + tolerance

else

else

voltage < center +
tolerance

&& voltage > center -
tolerance

return 0

return 1

return -1

center

max

min

voltage
> center

else

voltage
< center

else

positive area
(above center)

negative area
(below center)

range = max - center - 2* tolerance
return (voltage - center - tolerance) / range

range = center - min - 2* tolerance
return - (center - voltage - tolerance) / range

x = getCoordinates (gpio_x, min, max, center, tolerance)
y = getCoordinates (gpio_y, min, max, center, tolerance)

voltage = read_adc(gpio)

radius = sqrt(pow(joystick.x,2) + pow(joystick.y,2));

angle = (atan(joystick.y/joystick.x) * 180) / 3.141 

struct getData()

define state "position"  enum
[ CENTER, Y_AXIS, X_AXIS, TOP_RIGHT,

TOP_LEFT, BOTTOM_LEFT, BOTTOM_RIGHT ]

x_center = read_adc(gpio_x)
y_center = read_adc(gpio_y)

return data struct:
joystickData_t {
    joystickPos_t position;
    float x;
    float y;
    float radius;
    float angle;
}

function that makes it
possible to get a struct
with current state and
data of the joystick.

this can be used as
input in other functions

or tasks

private function that
reads an analog input

and calculates
coodrinates according
to given parameters

function:   joystick_generateCommandsDriving

motorCommands_t
joystick_generateCommandsDriving(evaluatedJoystick)

    

return motor commands:
IDLE

return motor commands:
straight

(forward / reverse)

return motor commands:
rotate

return motor commands:
forward + rotate right

return motor commands:
forward + rotate left

return motor commands:
reverse + rotate left

return motor commands:
reverse + rotate right

position:
CENTER

position:
Y_AXIS

position:
X_AXIS

position:
TOP_RIGHT

position:
TOP_LEFT

position:
BOTTOM_LEFT

position:
BOTTOM_RIGHT

position

function that generates
motor commands from

joystick data



class currentsensor

init()

define gpio as input
configure adc

read()

calibrate()

readVoltage()

threshold_idle = readVoltage()

voltage = readVoltage()

> threshold_idle< threshold_idle

voltage

current =
(voltage - threshold_idle)

/ (voltage_max - threhold_idle)
* 50

current =
(threshold_idle - voltage)

/ (threshold_idle - voltage_min)
* 50

threshold_idle = 2000
voltage_max = 4096

voltage_min = 0

return current

TODO: threshold around
idle voltage when it is

considered as 0 A

measure += adc_get_raw(gpio)

30 times
(for)

endfor

ets_delay_us (100)

voltage = measure / 30
return voltage

uint32_t measure = 0

class controlledMotor   (motorctl.hpp, motorctl.cpp)

init()

create currentsensor instance
create motordriver instance

create queue

handle()

state = queue.state
dutyTarget = queue.duty

entry availablecommandQueue
receive

read currentsensor

 > dutyIncrement

elsedutyDiff

dutyNow += dutyIncrement

dutyNow = dutyTarget

dutyDelta = dutyTarget - dutyNow

no

yescurrent monitoring
enabled?

true

currentNow > currenMax

dutyNow = dutyNow - 2* dutyIncrement

timestampLastRunUs = time_get()

false
current not exceeded

current exceeded

negative or
already too close

for increment
-> Set target

get_dutyNow()

return dutyNow

struct command = { state = state, duty = dutyTarget }
queue_send (commandQueue, command)

setTarget(state, dutyTarget)

motor.set(state, dutyNow)

usPassed = get_time() - timestampLastRunUs
dutyIncrement = usPassed / (msFade * 1000) * 100

calculate duty increment per run
according to last run and configured msFade

(msFade = time motor should take from 0 to 100%)

TODO: make dutyIncrement static?
test how often it changes...

below target
-> Fade up

Run function of motodriver
instance to apply the state and

new duty to the motor

class for each motor that receives
motor commands from control

through queue,  handles/applies
ramp and current limit

then sends the actual commands
to motordriver



 
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
               
               
            
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
            
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
               
            
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
               
               
               
            
          
        
         
           
        
         
           
             
             
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
               
               
               
               
               
               
            
          
        
         
           
             
             
             
               
               
               
               
               
               
               
            
          
        
         
           
             
             
             
               
               
               
               
               
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
             
          
        
         
           
        
         
           
             
             
             
               
               
               
               
               
               
               
            
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
             
             
               
               
               
               
               
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
               
            
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
               
            
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
      
    
  


