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Nieprzejrzystosc (opacity)



- stan bycia
nieprzejrzystym lub stopien, w
jakim cos jest nieprzejrzyste

Stownik i tezaurus Cambridge Advanced Learner's Dictionary © Cambridge University Press



- cecha bycia trudnym do
zrozumienia lub poznania, zwtfaszcza z
powodu celowego utrzymywania rzeczy w
tajemnicy lub ich komplikowania

Stownik Cambridge Business English © Cambridge University Press



Formy nieprzejrzystosci

Burrell, J. (2016). How the machine ‘thinks’: Understanding opacity in machine
learning algorithms. Big Data & Soclety 1: 1-12.

1. Nieprzejrzystosc jako celowa tajemnica korporacyjna lub panstwowa.
2. Nieprzejrzystosc jako przejaw analfabetyzmu technicznego.

3. Nieprzejrzystos¢ wynikajaca z cech algorytmow uczenia maszynowego i skali
wymaganej do ich uzytecznego zastosowania.



1. Nieprzejrzystosc jako celowa tajemnica korporacyjna lub
panstwowa

e Jednym z argumentow pojawiajacych sie w literaturze na temat ,,polityki algorytmow” jest to, ze
nieprzejrzystosc algorytmow to w duzej mierze korporacji, ktére chca
zachowac tajemnice handlowe i przewage konkurencyjna.

e Sandvig zauwaza, ze ta sprawia, ze jest catkowicie mato prawdopodobne, aby
wiekszosc algorytmow zostata (lub koniecznie powinna zostac) ujawniona ogotowi spoteczenstwa
(Sandvigiin., 2014: 9).

e 7/ drugiej strony bardziej sceptyczna analiza Pasquale'a zaktada, ze obecny stopien
w wielu dziedzinach zastosowan | jest raczej wynikiem
niedbatych lub opdznionych regulacji (Pasquale, 2015).



1. Nieprzejrzystosc jako celowa tajemnica korporacyjna lub
panstwowa

e \W przypadku tego typu nieprzejrzystosci jedng z proponowanych reakcji jest
(Diakopoulos, 2013; Gandy, 2010;
Pasquale, 2015).

e Pasquale przyznaje, ze takie srodki moga sprawic, ze algorytmy stang sie nieskuteczne, sugeruje jednak,
ze nadal moze to byc¢
, stuzgc jednoczesnie interesowi publicznemu (Pasquale, 2015: 141).

e Sandvigiin. (2014) szczegotowo opisujg i porownujg kilka form
(przeprowadzanego ze wspotpraca lub bez wspotpracy korporacji) jako mozliwag odpowiedz, sposob na
wymuszenie rozwigzania problemu bez koniecznosci dostepu do samego kodu.



2. Nieprzejrzystosc jako przejaw analfabetyzmu
technicznego

e Pisanie (i czytanie) kodu oraz projektowanie algorytmow to

e Kod jest implementowany w konkretnych , a sktadni tych jezykéw trzeba sie
nauczyc¢, poniewaz pod pewnymi wzgledami

: musi byc (pierwotnego programisty lub
osoby dodajacej kod lub go utrzymujacej), (Mateas i Montfort,
2005).



2. Nieprzejrzystosc jako analfabetyzm techniczny

Sposoby zaradzenia:

e Apeluje sie o podjecie powszechnych wysitkdw na rzecz rozwijania
(Leeiin., 2011; Wing, 2006).

mogqg odegrac istotng role w inzynierii wstecznej
e ...ale ze stanowi to , a konkretnie dla rozwijania

umiejetnosci kodowania i znajomosci zagadnien obliczeniowych u dziennikarzy i innych osob, ktore
chcg przeprowadzac tego rodzaju badania (Diakopoulos, 2013).



3. Nieprzejrzystosc jako sposob dziatania algorytmow w skali aplikacji

e Algorytmy to czesto systemy wielosktadnikowe tworzone przez zespoty, ktore charakteryzuja sie
nieprzejrzystosciy , z programisci bedacy ,,wewnetrznymi osobami
zajmujacymi sie algorytmem" (Sandvigiin., 2014; Seaver, 2014).

(gdzie oznacza to odczytanie kodu) i zatrudnienie ,,audytorow”

w petni liczby godzin potrzebnych do rozwiktania logiki kodu w ramach
skomplikowanego systemu oprogramowania.

e |sthiejg pewne Zwigzane ze skalg i ztozonoscig, ktore sg



3. Nieprzezroczystosc jako sposdb dziatania algorytmow w skali aplikacji

te nie sg zwigzane wytacznie z catkowita lub stron kodu,
inzynieryjnego | miedzy modutami lub podprocedurami.
e S3to nie tylko zwigzane z czytaniem i rozumieniem kodu, ale takze

, operujgcego na danych.
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Language Translation Using Deep Learning

This example shows how to train a German to English language translator using a recurrent sequence-to-sequence encoder-decoder model with attention.

Recurrent encoder-decoder models have proven successful at tasks such as abstractive text summarization and neural machine translation. These models consist of an encoder, which typically processes input data with a recurrent layer such as an
LSTM layer, and a decoder which maps the encoded input into the desired output, typically also with a recurrent layer. Models that incorporate attention mechanisms into the models allow the decoder to focus on parts of the encoded input while
generating the translation one time step at a time. This example implements Luong attention [1] using the custom layer luongAttentionLayer, attached to this example as a supporting file. To access this layer, open this example as a live script.

This diagram shows the structure of a language translation model. The input text, specified as a sequence of words, is passed through the encoder, which outputs an encoded version of the input sequence and a hidden state used to initialize the
decoder state. The decoder makes predictions one word at a time using previous prediction as input and also outputs update state and context values.

Wie heil3en Sie ?

Encoder

Initial r r
Context
Decoder [. Decoder Decoder [ Decoder [. Decoder [. Decoder
Hidden

State

What IS your name : <stop>

For more information and the details about the encoder and decoder networks used in this example, see the Define Encoder and Decoder Networks section of the example.
Predicting the most likely word for each step in the sequence can lead to suboptimal results. Any incorrect predictions can cause even more incorrect predictions in later time steps. For example, for the target text "An eagle flew by.", if the
decoder predicts the first word of a translation as " A", then the probability of predicting "eagle" for the next word becomes much more unlikely because of the low probability of the phrase "a eagle" appearing in English text. The translation generation
process differs for training and prediction. This example uses different approaches to stabilize training and the predictions:
= To stabilize training, you can randomly use the target values as inputs to the decoder. In particular, you can adjust the probability used to inject the target values as training progresses. For example, you can train using the target values at a
much higher rate at the start of training, then decay the probability such that towards the end of training the model uses only the previous predictions. This technique is known as scheduled sampling [2]. For more information, see the Decoder

Predictions Function section of the example.
= To improve the predictions at translation time, for each time step, you can consider the top K predictions for some positive integer K and explore different sequences of predictions to identify the best combination. This technique is known as

beam search. For more information, see the Beam Search Function section of the example.

gam- 100%
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< =» 51 = T3/ » Users » boguslawblawat » Documents » MATLAB » Examples » R2023b » deeplearning_shared » LanguageTranslationUsingDeeplLearningExample
|=] Live Editor - LanguageTranslationUsingDeeplLearningExample.mlx ®% Variables - netEncoder.Layers(2, 1).Weights Workspace
Name &

|| adsSource

Value
Ix1 ArrayDatastore

+v2 netEncoder.Layers(2, 1) netEncoder.Layers(2, 1).Weights netDecoder netDecoder.Layers netDecoder.Layers(2, 1) netDecoder.Layers(2, 1).Weights

netEncoder.Layers(2, 1).Weights

1

-0.2140
0.1139
0.2428
0.0477
-0.0742
0.2425
-0.1761
0.0222
-0.0853
0.0896
0.2116
-0.2300
-8.6895e...
-0.0367
0.0469
0.1600
0.0642
0.1011
0.2375
0.0534
-0.1361
0.1731
0.0489
0.0041
0.1325
-0.3901
0.0613
-0.1422
-0.1944
-0.1265
-0.2850
0.0111
-0.0195
-0.8615
0.0770
0.1339
-0.0864
-0.1120

2
0.4537
-0.2190
-0.5153
0.1554
0.1984
-0.0768
-0.1817
-0.0642
0.1035
0.0953
-0.2985
-0.1439
-0.0343
0.2877
-0.2399
0.2159
-0.6112
-0.0642
0.1883
-0.1199
-0.3850
-0.9539

3
0.9523
0.3539

-0.3144
-0.1471
0.5204
-0.4952
-0.0099
0.2984
-0.1225
-0.0476
0.4713
0.7338
0.8128
-0.6600
-0.0078
0.1188
0.1562
0.2485
0.0976
-0.3083
0.0673
-0.1316

0.3228 5.8484e-...

0.2167
0.3450
-0.2951
-0.2908
-0.6749
-0.1481
0.5757
-0.2989
-0.2896
0.1728
0.5870
-0.1312
-0.2908
-0.2675
0.0149
-0.3541

-0.0072
-0.9790
-0.3170
-0.1753
0.1663
-0.6098
0.4341
1.2839
0.3063
0.2681
-0.4496
0.5264
0.1097
-0.1307
1.0010
-1.1538

4
-0.1784
1.0157
-0.5368
0.0904
0.4826
-1.1537
1.3184
0.8462
-0.3644
0.2282
0.6594
0.2480
0.3534
-0.3666
0.5769
0.0841
0.2471
-0.3952
0.0649
0.1816
-0.7709
-0.4864
-0.3616
-0.3413
-0.7904
-0.6223
0.3202
-0.0807
-0.9932
-0.5571
-0.1136
0.4221
-0.8290
0.4321
-0.3380
-0.1539
0.2116
0.7136
-0.0590

6
-0.2692
-0.2955

1.5830
0.0904
0.6950
0.0247
-0.4341
0.8161
0.3836
-0.7773
1.0090
-0.1637
-0.5893
-0.1904
1.1456
-0.3591
-0.2830
0.5270
0.5177
-0.1788
0.4147
-0.5167
0.2308
1.0387
0.4705
0.1968
0.1961
0.0705
-0.6208
1.0680
0.3532
0.2639
0.3176
-0.8091
0.0761
0.4538
-0.7294
-0.2170
0.5672

7
-0.4772
-0.1531

0.0648
0.0855
0.2351
-0.1578
-0.8138
0.2227
0.2155
0.2387
-0.0871
-0.4723
0.1678
-0.6580
-0.2447
0.0931
0.5878
0.3440
0.6775
0.1843
-0.0435
1.4635
0.6933
-0.5654
0.2975
-0.6830
-0.0916
-0.2663
-0.4455
0.2468
-0.2655
-0.1167
-0.2614
-0.2015
0.5412
0.4044
-0.4649
-0.4630
0.9006

8
-0.5551
-0.1962
-0.2844

0.6198
0.0832
0.0461
-0.8270
0.2135
-0.2014
-0.0805
-0.6722
0.3676
0.3074
-0.5439
0.0190
-0.5965
0.5974
0.2479
0.8133
-0.0553
0.2002
1.3233
0.1447
0.0752
0.0551
-0.2082
-0.3600
0.1424
-0.4153
0.3123
-0.2967
-0.3536
-0.3408
0.0717
0.0024
0.0603
-0.2159
-0.1543
0.2140

9
0.6016
0.8160

-0.3128
0.0913
-0.0318
0.1980
-0.0200
0.0259
-0.0125
0.2429
-0.2437
-0.3869
-0.1976
0.8967
0.5840
0.2410
0.4726
-0.8895
0.8868
0.6643
-0.7075
-0.1363
-0.4077
0.1126
-0.0918
-0.2005
0.9764
-0.6224
-0.5233
-0.1470
0.7775
-0.5335
-0.8667
-0.3455
-0.1483
0.7133
1.2063
0.2441
0.5880

10
0.3186
0.9639
-0.5738
0.3600
0.3634
-0.2471
0.6183
0.7595
0.8537
-0.6503
0.2426
0.5088
0.4624
-0.0204
0.6334
-0.5477
-0.1392
0.1057
0.7783
0.0635
0.4877
-0.6590
-0.0360
0.3713
-0.2240
-0.5403
-0.3086
0.2339
-0.2495
0.3505
0.4083
-0.3822
-0.1573
0.4910
0.4722
0.5167
0.6241
1.1495
-0.1981

11
0.1584
-0.4497
-0.0050
-0.2149
-0.0022
-0.1856
0.4191
0.0604
0.0374
0.0229
-0.5362
-0.5634
0.3620
0.3899
-0.0441
0.4854
-0.5600
-0.1525
0.1189
0.3027
-0.3301
-0.1879
0.5606
0.0282
0.4196
0.0189
0.1005
0.0651
-0.5270
-0.2584
-0.4851
0.2674
-0.1871
0.0405
-0.7663
-0.0507
0.0063
-0.4900
0.6258

12
-0.1082
0.4080
-0.1961
0.2451
0.2360
-0.3597
0.1439
0.3179
0.9458
-0.6459
-0.3655
0.2508
0.3481
0.2362
0.2144
0.1496
0.1885
0.2287
-0.2273
0.4359
0.2260
0.7942
0.5784
0.2030
0.5483
-0.2440
0.3362
-0.3053
-0.5610
0.4729
-0.2847
-0.2931
-0.2311
-0.7628
0.5438
0.2821
0.0600
-0.1078
0.1028

13
0.0198
-0.0542
0.9528
-0.0599
-0.7381
0.3489
0.2649
0.3336
0.8113
-0.2066
0.3219
0.8020
0.2518
0.1489
0.3550
-1.1533
-0.2637
-0.3726
0.6486
-0.3848
-0.8401
0.2311
-0.4214
0.9662
-0.8793
-0.0669
-0.3069
-0.6156
0.4415
-0.2015
-0.2860
0.3497
-0.5169
0.7979
-0.5007
-0.3275
-0.7275
0.6104
-0.9159

14
0.3386
0.2980
0.1672
-0.3024
0.3931
-0.7636
-0.0578
-0.0898
-0.1602
0.4039
0.1360
0.2709
0.0901
0.1543
-0.2162
0.0164
-0.0144
-0.2996
0.1756
0.0638
-0.5178
0.5104
0.4356
-0.1098
-0.5750
-0.1054
-0.0637
-0.2574
-0.2106
-0.2475
0.5591
0.1240
-0.0348
0.1394
-0.0343
0.0556
-0.1301
0.9378
-0.9723

15
-0.1655
-0.3829

0.0559

0.3204

0.8972

0.2341

0.1562

0.5958
-0.7822

0.8320

1.8397
-0.0264
-0.0705

0.3474

0.5811

0.1071
-0.0953
-0.0378

0.3552
-0.1327
-0.1013
-0.5603

0.2198
-0.2765

0.6637
-0.1825
-0.6787
-0.0459

0.2474

0.2020
-0.4700
-0.0809
-0.9661

0.9881

0.0031
-0.5249

0.6530

0.6063
-0.4231

16
0.513!
-0.174:
1.640¢
1.180!
0.652¢
0.231!
0.168:¢
-0.516¢(
-1.243:
0.161(
0.205-
0.739¢
0.016:
0.504:
1.154¢
-0.108:
-0.054¢
-0.399:
0.313«
0.001:
-0.076.
-0.750¢
0.150¢
-0.708:
-0.162¢
0.111:
-0.399:
0.217¢
-0.426(
-0.564.
-0.593:
0.806!
0.317.
-0.122!
-0.337!
-0.547.
-0.105:
-0.193.
-0.041.
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iH data

str dataFolder

i dataTest

HH dataTrain

|| decoderlnput
1 discardProp

|& documentsEng...
|| documentsGer...
l-|n| downloadFolder
1 embeddingDi...
|| encEnglish

|& encGerman

1 epoch

1 epsilon

1 epsilonEnd

1 epsilonStart

sir filename

1 gradientDecay...
iH gradientsDeco...
iH gradientsEnco...
i

1 idx

1 idxSorted

[ iteration

11 learnRate

|&| IgraphDecoder
|| IgraphEncoder
|| l[ineLossTrain
1110ss

11 lossMin

|&| maskT

|®] mbg

1 miniBatchSize
1 minLength

| £/ netBest

|’ netDecoder

|&| netEncoder

1 ngramWeights
11 numEpochs

11 numHiddenUnits
1 numlterations
] humlterations...
1 numObservati...

™~

1x1 ArrayDatastore
81533

7x3 double
8154x1 tokenize...
Ix1 CombinedDa...
Ix1 datetime
81533x2 table
"/private/var/fol...
8154x2 table
73379x2 table
I1x64x1 dlarray
0.7000

/73379x1 tokeniz...
73379x1 tokeniz...
'/private/var/fol...
128

Ix1 wordEncoding
Ix1 wordEncoding
15

Ix17190 double

0

0.5000
"net_best_2024...
0.9000

7x3 table

4x3 table

8154
[8118,8120,8123...
Ix8154 double
17190

0.0050

Ix1 LayerGraph
Ix1 LayerGraph
Ix1 AnimatedLine
0.5647

0.2236

1x64x8 dlarray
Ix1 minibatchqu...
64

2

Ix1 struct

Ix1 dlnetwork
I1x1 dInetwork
[0.5000,0.5000]
15

128

17190

1146

8154
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< =» 51 = T3/ » Users » boguslawblawat » Documents » MATLAB » Examples » R2023b » deeplearning_shared » LanguageTranslationUsingDeeplLearningExample
|Z| Editor - beamSearch.m ® x [# Variables - netEncoder.Layers(2, 1).Weights Current Folder Workspace - beamSearch

LanguageTranslationUsingDeepLearningExample.mlx beamSearch.m + Name & Value

—£| args Ix1 struct
beamSearch '] <E'J- Base » translateText » ﬁbe%mlndex 3

65 [scc_:resTop, idx%op]_ =”|;1z_:1xk( extractdata(YPred),beamIndex); I-E| candidate 1x1 struct
66 idxTop = gather(idxTop); |E| candidates I1x1 struct
67 11 candidateScore 0.0673

68 % Loop over top predictions. I£| candidatesNew  1x3 struct

69
70
71
72
73
74
75
76
77
78
79
80
81

for j = 1l:beamIndex
candidate = struct;

% Determine candidate word and score.

candidateWord = ind2word(encEnglish, idxTop(j));

candidat\Score = scoresTop(j);

candidateWord: 1x1 string =
9% flag.

"everybody" pToken
= true;

else
candidate.StopFlag = false;
end

=t candidateWord
|&| cellState

|%| context

|&| decoderlnput
& encEnglish

|| hiddenState
mnll

o idxTop

0 J

11 maxNumWords
11 miniBatchSize
|| netDecoder
|| netEncoder

"everybody"
128x1 dlarray
128x1 dlarray
Ix1x1 dlarray
1x1 wordEncoding
128x1 dlarray
1
[183;358;1201]
3

10

1

I1x1 dinetwork
Ix1 dInetwork

82 1 nhumHiddenUnits 128
83 % Update candidate details. 1] score 0

84 candidate.Words = [words candidateWord]; 11 scoresTop [0.6424:0.0720;0...
85 candidate.Score = score + log(candidateScore); =tr startToken "<start>"

86 candidate.HiddenState = hiddenState; EstopToken "<stop>"

87 candidate.CellState = cellState; HHt 1

88 =t words "<start>"

89 % Add to new candidates. I 1x1x5 dlarray

90 candidatesNew = [candidatesNew candidate]; I 7823x1x1 dlarray

3; ; end 128x1x5 dlarray
((92) en

93
94 % Get top candidates.

05 [~,1dx] = maxk([candidatesNew.Score],beamIndex);
96 candidates = candidatesNew(idx);

97
98 % Stop predicting when all candidates have stop token.
99 if all([candidates.StopFlag])

100 break

Command Window

>> strGermanNew = ["Wie heiRft du"];
>> strTranslatedNew = translateText(netEncoder,netDecoder,encGerman,encEnglish,strGermanNew)
92 end

fr K>> |

- Paused in debugger
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. I = o (32) @ @ Qimage recognition (x] A Boguslaw~

< =» 51 = T3/ » Users » boguslawblawat » Documents » MATLAB » Examples » R2023b » deeplearning_shared » LanguageTranslationUsingDeeplLearningExample

Ei Editor - beamSearch.m @ x Izﬁ Variables - netEncoder.Layers(2, 1).Weights Current Folder

Workspace - beamSearch

LanguageTranslationUsingDeeplLearningExample.mlx beamSearch.m +

beamSearch '] <J Base » translateText »

76 % Set stop translating flag.

77 if candidateWord == stopToken
78 candidate.StopFlag = true;
79 else

80 candidate.StopFlag = false;
81 end

82
83 % Update candidate details.

84 candidate.Words = [words candidateWord];

85 candidate’.Score = score + loa(candidateScore);

86 candidate:

87 struct with fields:
88

89 StopFlag: @
90 Words: ["<start>" "what" "you" "your"]
91 Score: -7.5831
(92 HiddenState: [128x1 dlarray]
93 CellState: [128x1 dlarray]

94 5 GEL LUOP CAdlNuULIUdlES.

95 [~,1idx] = maxk([candidatesNew.Score],beamIndex);
96 candidates = candidatesNew(idx);

97
98 % Stop predicting when all candidates have stop token.
99 if all([candidates.StopFlag])

100 break

101 end

102 end

103
104 % Get top candidate.

105 words = candidates(1).Words;
106
107 % Convert to string scalar.

108 words (ismember(words, [startToken stopToken])) =
109 str = join(words);

110
111 - end

Command Window

>> strGermanNew = ["Wie heiRft du"];
>> strTranslatedNew = translateText(netEncoder,netDecoder,encGerman,encEnglish,strGermanNew)
92 end

fr K>>

- Paused in debugger Zoom: 100% UTF-8

Name i

|| args

11 beamlndex

|£| candidate

|E| candidates

11 candidateScore
|£| candidatesNew
=t candidateWord
|&| cellState

|5 context

|&| decoderlnput
& encEnglish

|| hiddenState
i

o idx

1 idxTop

£ J

11 maxNumWords
1 miniBatchSize
|| netDecoder

|&| netEncoder

1 numHiddenUnits

[l score

1 scoresTop
=t startToken
=1 stopToken
ot

str, words

] X

YPred

Z

L2
L2

beamSearch

Value

Ix1 struct

3

Ix1 struct

Ix3 struct
0.0159

Ix9 struct
"your"

128x1 dlarray
128x1 dlarray
Ix1x1 dlarray
1x1 wordEncoding
128x1 dlarray

3

[1,4,2]
[242;68;48]

3

10

1

Ix1 dInetwork
Ix1 dinetwork
128

-3.4417
[0.8074;0.0829;0...
"<start>"
"<stop>"

3

Ix3 string
Ix1x5 dlarray
7823x1x1 dlarray
128x1x5 dlarray
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Workspace - beamSearch

LanguageTranslationUsingDeeplLearningExample.mlx beamSearch.m +

'] <J Base » translateText »

76 % Set stop translating flag.

77 if candidateWord == stopToken
78 candidate.StopFlag = true;
79 else

80 candidate.StopFlag = false;
81 end

82
83 % Update candidate details.

84 candidate.Words = [words candidateWord];
85 candid#t + '

beamSearch

candidate:
struct with fields:

StopFlag: 1
Words: ["<start>"
Score: -6.3060
HiddenState: [128x1 dlarray]
CellState: [128x1 dlarray]

Ilwhatlsll IIyOUrII Ilnamell II<St0p>II]

79 o UCL LUP CLAllULUdLlCS.

95 [~,1idx] = maxk([candidatesNew.Score],beamIndex);
96 candidates = candidatesNew(idx);

97
98 % Stop predicting when all candidates have stop token.
99 if all([candidates.StopFlag])

100 break

101 end

102 end

103
104 % Get top candidate.

105 words = candidates(1).Words;
106
107 % Convert to string scalar.

108 words (ismember(words, [startToken stopToken])) =
109 str = join(words);

110
111 - end

Name i

|| args

11 beamlndex

|£| candidate

|E| candidates

11 candidateScore
|£| candidatesNew
=t candidateWord
|&| cellState

|5 context

|&| decoderlnput
& encEnglish

|| hiddenState
i

o idx

1 idxTop

£ J

11 maxNumWords
1 miniBatchSize
|| netDecoder
|&| netEncoder

[l score

1 scoresTop
=t startToken
=1 stopToken
ot

str, words

] X
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Command Window

>> strGermanNew = ["Wie heiRft du"];
>> strTranslatedNew = translateText(netEncoder,netDecoder,encGerman,encEnglish,strGermanNew)
92 end

fr K>>

- Paused in debugger Zoom: 100% UTF-8

beamSearch

1 numHiddenUnits

Value

Ix1 struct

3

Ix1 struct

Ix3 struct
0.0490

Ix9 struct
"<stop>"

128x1 dlarray
128x1 dlarray
Ix1x1 dlarray
1x1 wordEncoding
128x1 dlarray

3

[1,2,4]

[136;6;7]

3

10

1

Ix1 dInetwork
Ix1 dinetwork
128

-3.2906
[0.4909;0.4247;0...
"<start>"
"<stop>"

4

Ix4 string
Ix1x5 dlarray
7823x1x1 dlarray
128x1x5 dlarray




Dziekuje!

bblawat@kozminski.edu.pl
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