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Abstract

The robotic artificial arm is able to be controlled by user’s will. The arm uses an electric
potential appearing on the surface of skin when the muscles contract. But, users can’ t
feel if their hands touch an object. So, they can’ t recognize their situation when they
work in the dark place. It means they can’ t walk along a wall or hold a handrail in the
dark place. And to control the last year’ s hand, it was necessary to connect some parts
out of the arm. It may cause a person to have trouble carrying out daily activities.
Therefore, we try to solve these two problems. By midterm, we succeeded in making the
smaller EMG measurement circuit than last year’s model by using a quad operational
amplifier. Then, we try to mount these parts on printed circuit board for final term
because it can be expected that the measurement circuit can be smaller.

In addition, to prevent malfunction of the servomotor witch control the finger, we pro-
gramed for smooth the EMG signal by Moving-average method. And we enabled the
program runs automatically when the switch turned on without any other instruction.

Keyword Myoelectric Hand, Built-in
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import sys

import time

import RPi.GPIO as GPIO

from Adafruit_PWM_Servo_Driver import PWM

from Vector import *

chnum = 8
bitrange = 12

Vector([0])
Vector([0])

vl
v2
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limit = 800
vector_len = 20
flag = 1

tl =0

t2 =0

pwx = 0

4000

counter = 601

pwt

pwm = PWM(0x40)
servoMin = 300
600

servoMax

fw = open(“ hogehoge.csv","w")

def setServoPulse(channel, pulse):
pulseLength = 1000000
pulseLength /= 60
print "d us per period" % pulselLength
pulselLength /= 4096
print "Yd us per bit" Y, pulseLength
pulse *= 1000
pulse /= pulselength
pwm.setPWM(channel, O, pulse)

pwm.setPWMFreq(60)

pwm.setPWM(0, O, servoMin)
pwm.setPWM(1, O, servoMin)
pwm.setPWM(2, O, servoMin)
pwm.setPWM(3, 0

0

pwm.setPWM(4,

, servoMin)

, servoMin)

spi_clk = 11
spi_mosi = 10
spi_miso = 9
spi_ss =8

GPI0.setwarnings(False)
GPIO.setmode (GPIO.BCM)

GPI0.setup(spi_mosi, GPIO.OUT)
GPI0.setup(spi_miso, GPIO.IN)
GPIO.setup(spi_clk, GPI0.OUT)
GPI0.setup(spi_ss, GPI0.0UT)
GPI0.setup(13, GPI0.O0UT)
GPI0.setup(6, GPIO.OUT)
pwmV = GPIO.PWM(13, 10)
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while True:
time.sleep(0.05)

counter += 1

for ch in range(chnum):

GPIO.output(spi_ss, False)
GPIO.output(spi_clk, False)
GPIO.output(spi_mosi, False)
GPIO.output(spi_clk, True)

GPIO.output(spi_clk, False)

cmd = (ch | 0x18) << 3
for i in range(5):
if (cmd & 0x80):
GPIO0.output(spi_mosi, True)
else:
GPIO.output(spi_mosi, False)
cmd <<= 1
GPIO.output(spi_clk, True)
GPIO.output(spi_clk, False)
GPIO.output(spi_clk, True)
GPIO.output(spi_clk, False)
GPIO.output(spi_clk, True)
GPIO.output(spi_clk, False)

value = 0
for i in range(bitrange):
value <<= 1
GPIO.output(spi_clk, True)
if (GPIO.input(spi_miso)):
value |= 0Ox1
GPIO.output(spi_clk, False)

if ch > 0:
sys.stdout.write(" ")

GPIO.output(spi_ss, True)

sys.stdout.write(str(value))

fw.write("%s"%value)

if ch!=7:

fw.write(",")

if ch == 0:
v1l.addVector (value)
vl.control_len(vector_len)
if ch ==
v2.addVector(value)

v2.control_len(vector_len)

Group Report of 2015 SISP -12 -
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if v1.fuckingTF(limit):
pwm.setA11PWM( O, servoMax)
if v2.fuckingTF(limit):
pwm.setA11PWM( O, servoMin)
if ch == T7:
if value <= 4000:

GPIO.output(6, 0)
if flag == 1:
pwmV.start (30)
4000 - value
pwt = pwt / 100
tl =t1 +1
if t1 > pwt:
flag = 0O
if flag == 0:
pwmV.start (0)
t2 = t2 + 1
if t2 > value / 400:
flag = 1
tl1 =0
t2 =0
if value > 4000:
pwmV.start (0)
1

pwt

frag

tl =

t2 =
fw.write("\n")

sys.stdout.write("\n")

o O

if counter == 600:
break

fw.close()

O0o00o0oO0O0ODoO0OO0OO0OO0O python2700000000000D0ODOO0OOOOOOOOOOOOOOOOO
0000000000000 2U0D00D000DU0DU0D0U0ODU0ODUODUOO0DOUODOUOODOO
obobooooo

class Vector:
def __init__(self, vector):
self.vector = vector

self.vector_len = len(vector)

def addVector(self, vector):

self.vector.append(vector)
def control_len(self, length):
if len(self.vector) > length:

del self.vector[0:len(self.vector) - length]

def fuckingTF(self, limit):

Group Report of 2015 SISP - 13 - Group Number 9-B
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ave = sum(self.vector)/len(self.vector)
if ave > limit:
return True

return False

def PressureTF(self, Plimit):
ave = sum(self.vector)/len(self.vector)
if ave > limit:
return True

return False

gboboboooooboboboboobooboboboobobobobobboobobobobobooa
000000000 DO0O0O0DOOOoOOoOooOoD 210

#!/usr/bin/python
import re

import smbus

#
# Adafruit_I2C Class
#

class Adafruit_I2C(object):

@staticmethod
def getPiRevision():
"Gets the version number of the Raspberry Pi board"
# Revision list available at: http://elinux.org/RPi_HardwareHistory#Board_Revision_History
try:
with open(’/proc/cpuinfo’, ’r’) as infile:
for line in infile:
# Match a line of the form "Revision : 0002" while ignoring extra
# info in front of the revsion (like 1000 when the Pi was over-volted).
match = re.match(’Revision\s+:\s+.*(\w{4})$’, line)
if match and match.group(l) in [’0000’, ’0002’, ’0003°]:
# Return revision 1 if revision ends with 0000, 0002 or 0003.
return 1
elif match:
# Assume revision 2 if revision ends with any other 4 chars.
return 2
# Couldn’t find the revision, assume revision O like older code for compatibility.
return O
except:

return 0O

@staticmethod
def getPiI2CBusNumber () :
# Gets the I2C bus number /dev/i2c#
return 1 if Adafruit_I2C.getPiRevision() > 1 else O

def __init__(self, address, busnum=-1, debug=False):

self.address = address

Group Report of 2015 SISP -14 - Group Number 9-B
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# By default, the correct I2C bus is auto-detected using /proc/cpuinfo

# Alternatively, you can hard-code the bus version below:

# self.bus = smbus.SMBus(0); # Force I2C0 (early 256MB Pi’s)

# self.bus = smbus.SMBus(1); # Force I2C1 (512MB Pi’s)

self.bus = smbus.SMBus(busnum if busnum >= O else Adafruit_I2C.getPiI2CBusNumber())
self.debug = debug

def reverseByteOrder(self, data):
"Reverses the byte order of an int (16-bit) or long (32-bit) value"
# Courtesy Vishal Sapre
byteCount = len(hex(data)[2:].replace(’L’,’’)[::2])
val =0
for i in range(byteCount) :
(val << 8) | (data & Oxff)
data >>= 8

val
return val

def errMsg(self):

print "Error accessing 0x}02X: Check your I2C address" J, self.address

return -1

def write8(self, reg, value):
"Writes an 8-bit value to the specified register/address"
try:
self.bus.write_byte_data(self.address, reg, value)
if self.debug:
print "I2C: Wrote 0x%02X to register 0x%02X" % (value, reg)
except IOError, err:

return self.errMsg()

def writel6(self, reg, value):

"Writes a 16-bit value to the specified register/address pair"
try:

self.bus.write_word_data(self.address, reg, value)

if self.debug:

print ("I2C: Wrote 0x%02X to register pair 0x%02X,0x%02X" %
(value, reg, reg+l))

except IOError, err:

return self.errMsg()

def writeRaw8(self, value):
"Writes an 8-bit value on the bus"
try:
self.bus.write_byte(self.address, value)
if self.debug:
print "I2C: Wrote 0x%02X" % value
except IOError, err:

return self.errMsg()

def writelList(self, reg, list):
"Writes an array of bytes using I2C format"

try:
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if self.debug:
print "I2C: Writing list to register 0x)02X:" 7% reg
print list
self.bus.write_i2c_block_data(self.address, reg, list)
except IOError, err:

return self.errMsg()

def readList(self, reg, length):
"Read a list of bytes from the I2C device"
try:
results = self.bus.read_i2c_block_data(self.address, reg, length)
if self.debug:
print ("I2C: Device 0xJ02X returned the following from reg 0x%02X"
(self .address, reg))
print results
return results
except IOError, err:

return self.errMsg()

def readU8(self, reg):
"Read an unsigned byte from the I2C device"
try:
result = self.bus.read_byte_data(self.address, reg)
if self.debug:
print ("I2C: Device 0x}02X returned 0x%02X from reg 0x%02X" %
(self.address, result & OxFF, reg))
return result
except IOError, err:

return self.errMsg()

def readS8(self, reg):
"Reads a signed byte from the I2C device"
try:
result = self.bus.read_byte_data(self.address, reg)
if result > 127: result -= 256
if self.debug:
print ("I2C: Device 0x’%02X returned 0x%02X from reg 0x%02X" %
(self.address, result & OxFF, reg))
return result
except IOError, err:

return self.errMsg()

def readU16(self, reg, little_endian=True):
"Reads an unsigned 16-bit value from the I2C device"
try:
result = self.bus.read_word_data(self.address,reg)
# Swap bytes if using big endian because read_word_data assumes little
# endian on ARM (little endian) systems.
if not little_endian:
result = ((result << 8) & OxFF00) + (result >> 8)
if (self.debug):

print "I2C: Device 0x%02X returned 0x}04X from reg 0x%02X" % (self.address, result & OxFFFF, re;
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return result
except IOError, err:

return self.errMsg()

def readS16(self, reg, little_endian=True):
"Reads a signed 16-bit value from the I2C device"
try:
result = self.readU16(reg,little_endian)
if result > 32767: result -= 65536
return result
except IOError, err:
return self.errMsg()

if __name__ == ’__main__’:
try:
bus = Adafruit_I2C(address=0)
print "Default I2C bus is accessible"
except:

print "Error accessing default I2C bus"
00000D0O00DOO0 2000000000 [2]0

#!/usr/bin/python
import time
import math

from Adafruit_I2C import Adafruit_I2C

#

# Adafruit PCA9685 16-Channel PWM Servo Driver
#

class PWM :

# Registers/etc.

__MODE1 = 0x00
__MODE2 = 0x01
__SUBADR1 = 0x02
__SUBADR2 = 0x03
__SUBADR3 = 0x04
__PRESCALE = OxFE
__LEDO_ON_L = 0x06
__LEDO_ON_H = 0x07
__LEDO_OFF_L = 0x08
__LEDO_OFF_H = 0x09
__ALL_LED_ON_L = OxFA
__ALL_LED_ON_H = OxFB
__ALL_LED_OFF_L = 0xFC
__ALL_LED_OFF_H = 0xFD
# Bits

__RESTART = 0x80
__SLEEP = 0x10

Group Report of 2015 SISP - 17 -
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__ALLCALL = 0x01
__INVRT = 0x10
__OUTDRV = 0x04

general_call_i2c = Adafruit_I2C(0x00)

Q@classmethod

def softwareReset(cls):
"Sends a software reset (SWRST) command to all the servo drivers on the bus"
cls.general_call_i2c.writeRaw8(0x06) # SWRST

def __init__(self, address=0x40, debug=False):
self.i2c = Adafruit_I2C(address)
self.i2c.debug = debug
self.address = address
self.debug = debug
if (self.debug):
print "Reseting PCA9685 MODE1l (without SLEEP) and MODE2"
self.setA11PWM(O, 0)
self.i2c.write8(self.__MODE2, self.__QOUTDRV)
self.i2c.write8(self.__MODE1, self.__ALLCALL)
time.sleep(0.005) # wait for oscillator

model = self.i2c.readU8(self.__MODE1)

model = model & ~self.__SLEEP # wake up (reset sleep)
self.i2c.write8(self.__MODE1l, model)
time.sleep(0.005) # wait for oscillator

def setPWMFreq(self, freq):

"Sets the PWM frequency"

prescaleval = 25000000.0 # 25MHz

prescaleval /= 4096.0 # 12-bit

prescaleval /= float(freq)

prescaleval -= 1.0

if (self.debug):
print "Setting PWM frequency to %d Hz" % freq
print "Estimated pre-scale: %d" J prescaleval

prescale = math.floor(prescaleval + 0.5)

if (self.debug):

print "Final pre-scale: %d" % prescale

oldmode = self.i2c.readU8(self.__MODE1l);
newmode = (oldmode & O0x7F) | 0x10 # sleep
self.i2c.write8(self.__MODE1l, newmode) # go to sleep

self.i2c.write8(self.__PRESCALE, int(math.floor(prescale)))
self.i2c.write8(self.__MODE1l, oldmode)

time.sleep(0.005)

self.i2c.write8(self.__MODE1l, oldmode | 0x80)

def setPWM(self, channel, on, off):
"Sets a single PWM channel"
self.i2c.write8(self.__LEDO_ON_L+4*channel, on & OxFF)
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self.i2c.write8(self.__LEDO_ON_H+4*channel, on >> 8)
self.i2c.write8(self.__LEDO_OFF_L+4*channel, off & OxFF)
self.i2c.write8(self.__LEDO_OFF_H+4*channel, off >> 8)

def setAl1PWM(self, on, off):
"Sets a all PWM channels"
self.i2c.write8(self.__ALL_LED_ON_L, on & OxFF)
self.i2c.write8(self.__ALL_LED_ON_H, on >> 8)
self.i2c.write8(self.__ALL_LED_OFF_L, off & OxFF)
self.i2c.write8(self.__ALL_LED_OFF_H, off >> 8)

00000D0O00DO0OOoDboOooOD 210

goobo:-00000
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http://medicalfinder.jp/doi/abs/10.11477 /mf.6002100483.

[2] adafruit-16-channel-pwm-servo. https://learn.adafruit.com/adafruit-16-channel-pwm-servo-hat-

for-raspberry-pi/library-reference
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