Modul ar Tool kit for Data Processing

28. 06. 2005 o
ﬁ Pietro Berkes & Tiziano Zito ws |
Institute for Theoretical Biology = %%

= +
Upppit

Berlin, Germany



Dat a Processing 1 n Neuroscience




W sh LI st

Col l ection of standard al gorithns
Efficient in RAM and CPU usage

No limts for data set size

No limts for data set dinensionality
Conbi ne many data processing units
Easi |y extensi bl e framework



Pyt hon versus Matl ab®

e Pyt hon Is good

e OO, reference calls

e OS. community assi stance

e OS. reproducible results

e No nunerical extension in stdlib



Pyt hon Nunerical Extensions

e Nunmeric, Numarray, Sci Py

e F2PY (used i n syneig)

e Scientific visualization software?
e Srall community, |azy devel opers



Modul ar tool kit for Data Processing

Python library to performdata processing:

e Data processing units (nodes)
Dat a processing fl ows

Static typing design

Many standard al gorithns
Easy to use and to extend
Docunent ati on and denops



MDP Bui | di ng Bl ocks: Node

Data processing unit:

e Typecode
e | nput and out put di nensi ons
e Training (batch, online, block-node)

>>> pca = ndp. PCANode( out put _di m=10, typecode='f")
>>> for x in train_stream
pca.train(x)

>>> pca. stop_training()

>>> out = pca. execut e(dat a)

>>> # hel per function for one-shot train and exec
>>> out = pca(data)




MDP Bui | di ng Bl ocks: Node

Al ready 1 npl enent ed nodes:

e Princi pal Conponent Anal ysis

e | ndependent Conmponent Anal ysi s
e Sl ow Feature Anal ysi s

e Gow ng Neural Gas Network

e Pol ynom al Expansi on

e Time Franes

e Ht Parades

e Noi se

To be added soon:

e Fisher D scrimnant Analysis
e aussi an Classifiers



MDP Bui | di ng Bl ocks: Fl ow

Dat a processi ng sequence:
e Automatic training and executi on
e Automati c sanity checks
e Use of generators to receive Input data

>>> f| ow = Si npl eFl owm( [ Et aConput er Node(),
: PCANode( out put _di m=10),
Pol ynom al Expansi onNode( 5) ,
SFANode( ),
Et aConput er Node(),
Vi sual i zat i onNode()])

S>> def generator(seed, cycles):
set _random seed(seed)

for I in range(cycles):
X = produce_stuff()
yield x
S>> flow. train([ None, generator(seed, cycles), ...])

>>> out = fl ow execute(data)




MDP: framework for devel opers

Wite your own nodes:

o | rrpl enment train and execute
e Integrated wth existing library

>>> cl ass MyNode( Si gnal Node) :
def train(self, Xx):
train_code()
def execute(self, Xx):
execut e_code()

def get supported typecodes(self):
return ['f', 'd", "i']

>>> flow = Si npl eFl ow( [ PCANode(), MyNode()])

>>> f| ow. trai n([generatorPCA(), generator M/Node()])
>>> out = fl ow. execut e(dat a)




VDP: additional features

Fl ows are contai ner types
Checkpoi nt functions
Opt i onal crash recovery

| nvert nodes and fl ows



MDP:  a real life exarrple

Handwitten digit recognition

F e /79 bt al
6757 ¢ 034¢¢s
21790/ &at¥6
wWJ I 90 ¢ 89y
T el ¥F4d /560
1789265 %1 97
A2 22eD¥YF§O
03 K073 857
Ol &#bq b 2¢3d
7/ 288 Nbg 8L/

Pi etro Berkes

Handwitten digit recognition with Nonlinear Fisher D scrimnant Analysis
| CANN 2005



MDP: a real |ife exanple

>>>

>>>

>>>
>>>
>>>
>>>

flow = Si npl eFl owm [ PCANode( out put _di m=35),
Pol ynom al Expansi onNode( 3) ,
FDANode( out put _di m=9) ,
GaussCl assi fi erNode()])

def generat or (dat abase) :
for label, digits in database.itens():
yield digits

flow train([generator(train_digits), ...])
guess | abels = fl ow. execute(generator(test _digits))
error _rate = check _error(guess_| abels, known | abel s)
visual i ze_feature space(generator(test _digits))




1 fe exarrple

VDP: a r eal

Feat ure Space
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http:// mdp-tool kit.sourceforge. net



