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Zorg Drivers for Grove

For full documentation visit zorg-grove.readthedocs.org [http://zorg-grove.readthedocs.org/].


Contents:



	LCD Driver




	Microphone Driver




	Rotary Angle Sensor




	Servo




	Temperature Sensor











Overview

This package includes python drivers for controling hardware devices.
Typically, this package will not be used directly. The normal useage
would be to include it as a device driver when configuring a robot using
Zorg [http://zorg.github.io/].




Installation

Install this package using

pip install zorg-grove








Usage

The driver should be included using the dot-notated format of the import
string.

"zorg_grove.Servo"










Indices and tables


	Index

	Module Index

	Search Page
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LCD Driver

Documentation for the Grove RGB LCD [http://www.seeedstudio.com/wiki/Grove_-_LCD_RGB_Backlight] I2C driver.








	
class zorg_grove.lcd.LCD(options, connection)[source]

	Bases: zorg.driver.Driver


	
backlight_color(red, green, blue)[source]

	Set RGB color for the back light.






	
backlight_off()[source]

	Turns off the back light. Does so by setting the
color to black.






	
backlight_on()[source]

	Turns on the back light. Does so by setting the
color to white






	
blink_off()[source]

	Turns off the cursor blinking character.






	
blink_on()[source]

	Turns on the cursor blinking character.






	
clear()[source]

	Clears display and returns cursor to the home position (address 0).






	
cursor_off()[source]

	Turns off the cursor.






	
cursor_on()[source]

	Turns on the cursor.






	
display_off()[source]

	Sets Off of all display (D), cursor Off (C) and
blink of cursor position character (B).






	
display_on()[source]

	Sets On of all display (D), cursor On (C) and
blink of cursor position character (B).






	
home()[source]

	Returns cursor to home position.






	
print_string(characters)[source]

	Prints characters on the LCD.
Automatically wraps text to fit 16 character wide display.






	
set_cursor(col, row)[source]

	Sets cursor position.






	
start()[source]
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Microphone Driver

Documentation for the Grove Sound Sensor [http://www.seeedstudio.com/wiki/Grove_-_Sound_Sensor] driver.








	
class zorg_grove.microphone.Microphone(options, connection)[source]

	Bases: zorg.driver.Driver


	
read_decibels()[source]

	Returns the value of the current sound level
in decibels.
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Rotary Angle Sensor

Documentation for the Grove Rotary Angle Sensor [http://www.seeedstudio.com/wiki/Grove_-_Rotary_Angle_Sensor] driver.








	
class zorg_grove.rotary_angle_sensor.RotaryAngleSensor(options, connection)[source]

	Bases: zorg.driver.Driver

This may also be known as a potentiometer.


	
read_angle()[source]

	Read and return the current angle of the sensor in degrees.
The rotary angle sensor produces analog output between 0 and Vcc (D1).
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Servo

Documentation for the Grove Servo [http://www.seeedstudio.com/wiki/Grove_-_Servo] driver.








	
class zorg_grove.servo.Servo(options, connection)[source]

	Bases: zorg.driver.Driver


	
get_angle()[source]

	Get the current angle of the servo motor.






	
set_angle(angle)[source]

	Set the angle of the servo motor.
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Temperature Sensor

Documentation for the Grove Temperature Sensor [http://www.seeedstudio.com/wiki/Grove_-_Sound_Sensor] driver.








	
class zorg_grove.temperature_sensor.TemperatureSensor(options, connection)[source]

	Bases: zorg.driver.Driver


	
read_celsius()[source]

	Read and return the celsius value of the
temperature sensor.
See data sheet:
http://www.seeedstudio.com/wiki/images/a/a1/NCP18WF104F03RC.pdf






	
read_fahrenheit()[source]

	Read and return the fahrenheit value of the
temperature sensor.






	
read_kelvin()[source]

	Read and return the kelvin value of the
temperature sensor.






	
read_resistance()[source]

	Read and return the resistive value of the
temperature sensor.
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This module implements drivers for controling devices using the
Zorg [https://github.com/zorg/zorg] framework for robotics and
physical computing.



Documentation [http://zorg-grove.readthedocs.org/]







Hardware Support


Zorg has a extensible system for connecting to hardware devices. The
following Grove sensors and devices are currently supported:



		LCD screen


		Temperature sensor


		Microphone


		Rotary Angle Sensor


		Servo





Open a new issue [https://github.com/zorg/zorg-grove/issues/new] to
request support for additional components.
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  All modules for which code is available


		zorg_grove.lcd


		zorg_grove.microphone


		zorg_grove.rotary_angle_sensor


		zorg_grove.servo


		zorg_grove.temperature_sensor
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  Search


  
  
  
    Please activate JavaScript to enable the search
    functionality.
  


  

  
    From here you can search these documents. Enter your search
    words into the box below and click "search". Note that the search
    function will automatically search for all of the words. Pages
    containing fewer words won't appear in the result list.
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  Source code for zorg_grove.servo

from zorg.driver import Driver


[docs]class Servo(Driver):

    def __init__(self, options, connection):
        super(Servo, self).__init__(options, connection)

        self.angle = -1
        self.commands += ["set_angle", "get_angle"]

[docs]    def set_angle(self, angle):
        """
        Set the angle of the servo motor.
        """
        self.angle = angle
        self.connection.servo_write(self.pin, angle)


[docs]    def get_angle(self):
        """
        Get the current angle of the servo motor.
        """
        return self.angle
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  Source code for zorg_grove.microphone

from zorg.driver import Driver
import math


[docs]class Microphone(Driver):

    def __init__(self, options, connection):
        super(Microphone, self).__init__(options, connection)

        # The value of the input voltage
        self.reference_voltage = 5.0

        self.commands += [
            "read_decibels"
        ]

[docs]    def read_decibels(self):
        """
        Returns the value of the current sound level
        in decibels.
        """
        analog_value = self.connection.analog_read(self.pin)

        # Convert the analog value to volts
        volts = (analog_value * self.reference_voltage) / 1024

        decibels = 20 * math.log(volts / self.reference_voltage)
        return decibels
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  Source code for zorg_grove.temperature_sensor

from zorg.driver import Driver
import math


[docs]class TemperatureSensor(Driver):

    def __init__(self, options, connection):
        super(TemperatureSensor, self).__init__(options, connection)

        self.commands += [
            "read_resistance", "read_fahrenheit",
            "read_celsius", "read_kelvin"
        ]

[docs]    def read_resistance(self):
        """
        Read and return the resistive value of the
        temperature sensor.
        """
        analog_value = self.connection.analog_read(self.pin)
        return (1023 - analog_value) * 10000 / analog_value


[docs]    def read_celsius(self):
        """
        Read and return the celsius value of the
        temperature sensor.
        See data sheet:
        http://www.seeedstudio.com/wiki/images/a/a1/NCP18WF104F03RC.pdf
        """
        resistance = self.read_resistance()
        THERMISTOR_VALUE = 3975

        offset = math.log(resistance / 10000) / THERMISTOR_VALUE + 1 / 298.15
        return 1 / offset - 273.15


[docs]    def read_fahrenheit(self):
        """
        Read and return the fahrenheit value of the
        temperature sensor.
        """
        return (self.read_celsius() * 9.0 / 5.0) + 32


[docs]    def read_kelvin(self):
        """
        Read and return the kelvin value of the
        temperature sensor.
        """
        return self.read_celsius() + 273.15
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  Source code for zorg_grove.rotary_angle_sensor

from zorg.driver import Driver


[docs]class RotaryAngleSensor(Driver):
    """
    This may also be known as a potentiometer.
    """

    def __init__(self, options, connection):
        super(RotaryAngleSensor, self).__init__(options, connection)

        # The value of the input voltage
        self.reference_voltage = 5

        # The angular range of the Grove rotary angle sensor is 300 degrees
        # with a linear change in value
        self.angular_range = 300

        self.commands += [
            "read_angle"
        ]

[docs]    def read_angle(self):
        """
        Read and return the current angle of the sensor in degrees.
        The rotary angle sensor produces analog output between 0 and Vcc (D1).
        """
        analog_value = self.connection.analog_read(self.pin)

        voltage = analog_value * self.reference_voltage / 1023.0
        degrees = (voltage * self.angular_range) / self.reference_voltage

        return degrees
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  Source code for zorg_grove.lcd

from zorg.driver import Driver
from time import sleep

# i2c commands
CLEARDISPLAY = 0x01
RETURNHOME = 0x02
ENTRYMODESET = 0x04
DISPLAYCONTROL = 0x08
CURSORSHIFT = 0x10
FUNCTIONSET = 0x20
SETCGRAMADDR = 0x40
SETDDRAMADDR = 0x80

# Flags for display entry mode
ENTRYRIGHT = 0x00
ENTRYLEFT = 0x02
ENTRYSHIFTINCREMENT = 0x01
ENTRYSHIFTDECREMENT = 0x00

# Flags for display on/off control
DISPLAYON = 0x04
DISPLAYOFF = 0x00
CURSORON = 0x02
CURSOROFF = 0x00
BLINKON = 0x01
BLINKOFF = 0x00

# Flags for display/cursor shift
DISPLAYMOVE = 0x08
CURSORMOVE = 0x00
MOVERIGHT = 0x04
MOVELEFT = 0x00

# Flags for function set
EIGHTBITMODE = 0x10
FOURBITMODE = 0x00
TWOLINE = 0x08
ONELINE = 0x00
FIVExTENDOTS = 0x04
FIVExEIGHTDOTS = 0x00

En = 0x04  # Enable bit
Rw = 0x02  # Read/Write bit
Rs = 0x01  # Register select bit

# I2C addresses for LCD and RGB backlight
DISPLAY_COLOR_ADDRESS = 0x62
DISPLAY_TEXT_ADDRESS = 0x3e


[docs]class LCD(Driver):

    def __init__(self, options, connection):
        super(LCD, self).__init__(options, connection)

        self._displayfunction = FOURBITMODE | TWOLINE | FIVExEIGHTDOTS
        self._displaycontrol = DISPLAYON | CURSOROFF | BLINKOFF
        self._displaymode = ENTRYLEFT | ENTRYSHIFTDECREMENT

        self.bus = options.get("bus", 0)

        self.commands = [
            "clear", "home", "set_cursor", "display_off",
            "display_on", "cursor_off", "cursor_on", "blink_off",
            "blink_on", "backlight_off", "backlight_on", "print_string"
        ]

[docs]    def start(self):

        # Initialize backlight, set to black (off)
        self.connection.i2c_write(self.bus, DISPLAY_COLOR_ADDRESS, 0x00, 0)
        self.connection.i2c_write(self.bus, DISPLAY_COLOR_ADDRESS, 0x01, 0)
        
        # Currently magic values, but needed to write to rgb.
        # Pulled from https://github.com/DexterInd/GrovePi/blob/master/Software/Python/grove_rgb_lcd/grove_rgb_lcd.py
        self.connection.i2c_write(self.bus, DISPLAY_COLOR_ADDRESS, 0x08, 0xaa)
        
        # 0x04 = R, 0x03 = G, 0x02 = B
        self.connection.i2c_write(self.bus, DISPLAY_COLOR_ADDRESS, 0x04, 0)
        self.connection.i2c_write(self.bus, DISPLAY_COLOR_ADDRESS, 0x03, 0)
        self.connection.i2c_write(self.bus, DISPLAY_COLOR_ADDRESS, 0x02, 0)
        
        sleep(0.04)

        self._write4bits(0x03 << 4)

        sleep(0.04)

        self._write4bits(0x03 << 4)

        sleep(0.04)

        self._write4bits(0x03 << 4)
        self._write4bits(0x02 << 4)
        self._sendCommand(FUNCTIONSET | self._displayfunction)

        self.display_on()
        self.clear()

        # Initialize to default text direction (for roman languages), set entry mode
        self._sendCommand(ENTRYMODESET | self._displaymode)
        self.home()


[docs]    def clear(self):
        """
        Clears display and returns cursor to the home position (address 0).
        """
        self._sendCommand(CLEARDISPLAY)
        sleep(0.05)


[docs]    def home(self):
        """
        Returns cursor to home position.
        """
        self._sendCommand(RETURNHOME)
        sleep(0.05)


[docs]    def set_cursor(self, col, row):
        """
        Sets cursor position.
        """
        row_offsets = [0x00, 0x40, 0x14, 0x54]
        self._sendCommand(SETDDRAMADDR | (col + row_offsets[row]))


[docs]    def display_off(self):
        """
        Sets Off of all display (D), cursor Off (C) and
        blink of cursor position character (B).
        """
        self._displaycontrol &= ~DISPLAYON
        self._sendCommand(DISPLAYCONTROL | self._displaycontrol)


[docs]    def display_on(self):
        """
        Sets On of all display (D), cursor On (C) and
        blink of cursor position character (B).
        """
        self._displaycontrol |= DISPLAYON
        self._sendCommand(DISPLAYCONTROL | self._displaycontrol)


[docs]    def cursor_off(self):
        """
        Turns off the cursor.
        """
        self._displaycontrol &= ~CURSORON
        self._sendCommand(DISPLAYCONTROL | self._displaycontrol)


[docs]    def cursor_on(self):
        """
        Turns on the cursor.
        """
        self._displaycontrol |= CURSORON
        self._sendCommand(DISPLAYCONTROL | self._displaycontrol)


[docs]    def blink_off(self):
        """
        Turns off the cursor blinking character.
        """
        self._displaycontrol &= ~BLINKON
        self._sendCommand(DISPLAYCONTROL | self._displaycontrol)


[docs]    def blink_on(self):
        """
        Turns on the cursor blinking character.
        """
        self._displaycontrol |= BLINKON
        self._sendCommand(DISPLAYCONTROL | self._displaycontrol)


[docs]    def backlight_off(self):
        """
        Turns off the back light. Does so by setting the
        color to black.
        """
        self.backlight_color(0, 0, 0)

        
[docs]    def backlight_on(self):
        """
        Turns on the back light. Does so by setting the
        color to white
        """
        self.backlight_color(255, 255, 255)


[docs]    def backlight_color(self, red, green, blue):
        """
        Set RGB color for the back light.
        """
        self.connection.i2c_write(self.bus, DISPLAY_COLOR_ADDRESS, 0x04, red)
        self.connection.i2c_write(self.bus, DISPLAY_COLOR_ADDRESS, 0x03, green)
        self.connection.i2c_write(self.bus, DISPLAY_COLOR_ADDRESS, 0x02, blue)


[docs]    def print_string(self, characters):
        """
        Prints characters on the LCD.
        Automatically wraps text to fit 16 character wide display.
        """

        # Clear the display
        self.clear()

        self._sendCommand(0x08|0x04) # display on, no cursor
        self._sendCommand(0x28) # 2 lines
        sleep(0.05)
        count = 0
        row=0

        for c in characters:
            if c == '\n':
                count = 0
                row = 1
                self._sendCommand(0xc0)
                continue
            if count == 16 and row == 0:
                self._sendCommand(0xc0)
                row += 1
            count += 1
            self.connection.i2c_write(self.bus, DISPLAY_TEXT_ADDRESS, 0x40, ord(c))


    def _write4bits(self, val):
        self._pulseEnable(val)

    def _pulseEnable(self, data):

        a = data | En
        sleep(0.0001)
        b = data & ~En
        sleep(0.05)

    def _sendCommand(self, value):
        self.connection.i2c_write(self.bus, DISPLAY_TEXT_ADDRESS, 0x80, value)

    def _writeData(self, value):
        self._sendData(value, Rs)

    def _sendData(self, val, mode):
        highnib = val & 0xf0
        lownib = (val << 4) & 0xf0

        self._write4bits(highnib | mode)
        self._write4bits(lownib | mode)
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