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Figure 1: ZYNQ-based prosthesis controller: HD EMG input signals, [our processing steps on
ZYNQ System-on-Chip. Class decision as controller output.
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* Power

* from USB or any 7/V-15V
source

* USB and Ethernet
 Audio and Video

* Electret microphone

* 3.5mm mono audio
output jack

* HDMI sink and source
port

* Switches, push-buttons,
and LEDs:
* 4 push-buttons, 2 slide

switches, 4 LEDs, 2 RGB
LEDs
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* Expansion Connectors:

* Two standard Pmod ports
* 16 Total FPGA I/O

* Arduino/chipKIT Shield connector
* 49 Total FPGA 1/0O
* 6 Single-ended 0-3.3V Analog inputs to XADC
* 4 Differential 0-1.0V Analog inputs to XADC

* XADC:zyngitx iy WP 170 A0 B R 4 U A AR 3R
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Jupyter spectrogram s

Edit Help Python3 O
B+ = @B 424 v M B C Markdown & @3 CellToolbar
Simple spectral analysis

An llustration of the Discrod

Vet
X = Z,r.t.lp*"’ k=0,... N=1]

In [2): from scipy.io import wavfile
rate, x = wavfile.read( 'test mono.wav’')

And we can easily view It's spectral structure using matpiotiid's builtin specgram routing:

In [$): fig, (axl, ax2) = pit. bpl ts(l, igeize(16,5))

axl.plot(x); axl.set_tit ( Raw ‘\11" signal’)
ax2.specgranm(x); ax2. tle( 'Spectrogran’');
w audho sgnal ) Spectrogram
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s —MEREE mEXNER. ISHERENSEEFEITES
« IET HREIE: Jupyter Notebooks
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 EMTRAEFHIS, Z TR | 2w "
self.a = @
self.b = 1

def __iter_ (self):
return self
def next(self):

. ?ﬁﬁkﬁﬁgggzﬁpa(:kage 9 9 fib = self.a
o] ASE RS TR A B T RE: o

0~ Oy B W N
[T 3

. 12. | 12 if __name__ == "__main__
¢ Numpy, Opi}CV—pyt\hon, rf]atplotllb i_ iz fibs =..-1:s.()
* EAimportas L ERBILFAHEN Npackage |5 ©
17. | 17 if f > 7e00:
import math # A\Emathi&ik i St

- 1R t&trrhidfloor()Zi
math.floor() #EFAmathigz5raYfloor () REL - 48 L A TR
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« Hi¥modules:
* pyng.ps: BIEAIE R S FIPS/PLIED
* pyng.pl: BEIE ] RIZZIE
* Pynqg.overlay: EIRT, EFMFRENAR
* pyng.gpio: EIE@AIOEQ
 pyng.interrupt: EIEPYNQRFFI0O

* Sub-packages:

* pyng.lib: BIEFrERIPmMod, Arduinof1E @S85 AYIK SN
o 2N EE(F HBpackage




. pynq lib packages A FRER

o iR modulesFIF FEmodules

B

* .audio, .button, .led, .rgbled,

* ¥ R&: .arduino, .omod

In [1]:

« f5: iznﬁitPYNQ%@;E
« S NboardEfJEE
. 7L1§MJ&</|\*
- FHTEXFled
 delete3Lf

Yo alar

. . PARDAYAS
switch, .videoZFzF

from time import sleep

from pynq.board import LED
from pynq.board import RGELED
from pynq.board import Button

Delayl = 0.3

Delay2 = 0.1

coloxr = 0

leds = [LED({index) for index in range(4)]
rgbleds = [RGBLED (index) for index in [4,5]]
btns = [Button(index) for index in range(d)]

for led in leds:
led. of f ()

for rebled in rebleds:
rebled. of £ ()

del leds,btns
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In [1]: fxom pyng import Overlay = S 1/ N
Overlay(“base.bit”). download() @ S \overlayRJIR {LRE 1T F 5t
@ S ApmodfEEas IRFNIRERE T HiEZ A pmodiz O IR E]
In [2]: frxrom pyng.iop import Pmod ALS . o e fe e
from pyng. 1op 1mport PMODB @ #15 'pﬁmed_a|51§@%§§’<1§U%1§’:]\§i?&
e ey @ MERRTHEH BT ELES

my_als = Pmod_aALS (PMODE)
my_als.read()

¢ EHZAEXIESICX
¢ (FELOZ AR

x For more: http://pynq.readthedocs.io/en/latest/
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