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import u3
from time import sleep

def noiselevel( a ):
mean = sum(a) / len(a)
sdiff = 0
for e in a:

sdiff += (e-mean)**2
return ((sdiff/(len(a)-1))**0.5)

d = u3.U3()
d.configU3()
d.configIO( FIOAnalog = 1 )
d.streamConfig( NumChannels = 4, PChannels = [ 0, 1, 2, 3 ], NChannels = [ 31, 31, 31, 31 ], 
Resolution = 3, SampleFrequency = 5000 )

def measure():
try:

d.streamStart()

for r in d.streamData():
if r is not None:

if r['errors'] or r['numPackets'] != d.packetsPerRequest or r['missed']:
print "error"

else:
res = noiselevel( r['AIN0'] )

break
finally:

d.streamStop()
return r

def writeData( r ):
f = open( 'noise.txt', 'w' )
ch0 = r['AIN0']
ch1 = r['AIN1']
ch2 = r['AIN2']
ch3 = r['AIN3']
for i in range(0, len(ch0)-1):

f.write( '{0:.6f}\t{1:.6f}\t{2:.6f}\t{3:.6f}\n'.format(ch0[i],ch1[i],ch2[i],ch3[i]) )
f.close()

for i in range(1,1000):
writeData( measure() )
sleep(1)

Igor Code
#pragma rtGlobals=1 // Use modern global access method.
#include "Background"

// Read data saved by the Python program noise.py into the file noise.txt
// and analyze it. To attempt to head off collisions between the Python program
// and Igor, quickly duplicate the file. Perhaps I should do this with a call to the OS?
Function LoadIt()

String fname = "Macintosh HD:Users:saeta:Documents:Courses:cl57:Data Acquisition 
Stuff:noise.txt"

Variable refnum
String everything

Open /R refnum as fname

// We need to prepare a string to hold the entire file. Igor uses the length
// of this string to figure out how many bytes to read. We can get that number
// from a call to FStatus, which sets V_logEOF
FStatus refnum
everything = PadString( "", V_logEOF, 0) // pad the string with nulls
FBinRead refnum, everything // read everything, then
Close refNum // close the file

// It is much more efficient to let Igor's built-in data loader make sense of
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// the data than to parse the string ourselves. So, write the string out to a
// temporary file, close the file, then load it.
fname += ".dat"
Open refnum as fname
FBinWrite refnum, everything
Close refnum

if ( strlen(everything) < 100 )
return 0

endif

// Look up help for LoadWave to see what the flags do.
LoadWave/N/Q/G/K=1  fname
WAVE wave0, wave1, wave2, wave3
// At present, I have no way of communicating the sample rate between
// the programs, so I am hard-wiring it in here. This is *ugly* !!
SetScale/P x 0,2e-4,"s",wave0,wave1, wave2, wave3

Variable freq, amp
WAVE f1, ah, aw, appVolts // the "big" waves holding the 

results

Analyze( wave1, wave0, freq, amp )

// Store away the results by appending a point to each of the "big" waves
apnt( f1, freq )
apnt( appVolts, mean(wave3))
apnt( ah, abs(amp) )
Analyze( wave1, wave2, freq, amp )
apnt( aw, abs(amp) )

return 0 // returning 0 means we're good
// to be called again; keep us in 

the
// background queue.

End

Function Analyze( tach, sensor, freq, amp )
WAVE tach, sensor
Variable &freq, &amp

Variable V_FitOptions = 4 // suppress fitting window
WaveStats/Q tach
tach -= V_avg
// Let's look for the first two zero crossings
Variable z0, z1
FindLevel /Q tach, 0
if ( V_flag )

return -1
endif
z0 = V_LevelX
FindLevel /Q /R=(z0+DimDelta(tach,0)*3,inf) tach, 0
if ( V_flag )

return -2
endif
z1 = V_LevelX
freq = 0.5 / (z1 - z0)
Variable t0 = ( V_rising ? z1 : z0 )
WaveStats/Q tach
amp = V_max
Make/D/N=4/O acoeffs
acoeffs[0] = freq
acoeffs[1] = t0
acoeffs[2] = amp
acoeffs[3] = amp / 25

FuncFit/Q/NTHR=0 SineFAnd3F acoeffs tach /D/R

Make/D/N=4/O scoeffs
WaveStats/Q sensor
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scoeffs[0] = V_avg
scoeffs[2] = 2 * pi * acoeffs[0] / 8
scoeffs[1] = (V_max - V_min) / 2
scoeffs[3] = 2
CurveFit /Q /H="0010" sin, kwCWave=scoeffs sensor /D // k0 + k1 * sin(K2*x+K3)

WAVE results
freq = acoeffs[0] / 8
amp = scoeffs[1]

End

// I want to use a fitting function with the peaks of the fundamental 
// and third harmonic in phase
Function SineFAnd3F(w,t) : FitFunc

Wave w
Variable t
Variable x = 2 * pi * w[0] * (t-w[1]) - pi/2
return w[2] * cos(x) + w[3] * cos(3*x)

End


