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Width of arrow denotes

AX|S OF HYPE associated hype level

ARTIFICIAL DOES NOT EXIST, AND MAY NEVER EXIST

INTELLIGENCE
MACHINE S A LOGICAL CONTRADICTION AND
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Since Al has continued to not exist since it was first posited as possible, hype has become the only
means of maintaining interest and funding in Al. By creating smaller subsets of something that has
continuously failed to materialize we confuse the public and maintain our positions of influence in
academia and technology. Who knows what made up term we will think of next. My money is on
systems of intelligence although data science has gotten off to a really strong start.
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Deep Ieavning is a vending Fopic worldwside.

This wasn't Fhe case 1 years ago; back Fhen, nobody
was kalking about i and nobody caved.
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Figure 2: A diagram of an LSTM unit




Deep Learning Frameworks

Cafte CNTK
mxnet F Tensor theano
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. torch
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Image Recognition Cloud Vision API Compute Vision API Amazon
Rekognition
Video Recognition  Cloud Video Video Indexer Amazon
/ aWS Intelligence API Rekognition Video

Speech Recognition Cloud Speech API Speech Recognition Amazon

Azure Google Cloud API Transcribe*
Text Analysis Cloud Natural Text Analytics APl Amazon

Language API Comprehend

Language Cloud Translation  Translator Text APl Amazon Translate*
Translation API

Hmazon offers “pay as you go" ajpproach which means a user will pay only For
the ndividual services s/he uses wikhoul any long Fevm IfcenSihg.

Ficrosoft H2zure §s IBss expensive Fhan AWS and charges on a minule basss.
GLCIo oo charges on a minutle basis and there arve no up-Front cosks or
levminakion FERES.
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Deep Detect Line Notify |
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1. CPP objects to complete
specified tasks

2. Reusable code and rdmme ready module

3. Ease of information transfer between app via JSON format

4. SDK ready for specific module development
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Mosquito Detection with Neural Networks: The
Buzz of Deep Learning

Ivan Kiskin'?, Bernardo Pérez Orozco'+?, Theo Windebank'?, Davide Zilli'+2,
Marianne Sinka*®, Kathy Willis*®>¢  and Stephen Roberts!:?

U University of Oxford, Department of Engineering, Oxford OX1 3PJ, UK,
2 {ikiskin, ber, dzilli, sjrob}@robots.ox.ac.uk,
% theo.windebank@stcatz.ox.ac. uk,
4 University of Oxford, Department of Zoology, Oxford OX2 6GG, UK,
5 {marianne.sinka, kathy.willis}@zoo.ox.ac.uk
% Royal Botanic Gardens, Kew, Richmond, Surrey, TW9 3AE, UK.

Feature Hidden
Inputs mags units Outputs
1 X Wy Ni@hy x ws Ny 2
By
Time (s) Convolution Fully
1me 8 k » k kernel Flatten connected

Fig.1: The CNN pipeline. 1.5 s wavelet spectrogram of mosquito recording is
partitioned into images with ¢ = 1 channels, of dimensions A, x w,. This serves as
input to a convolutional network with Ny, filters with kernel W, € RF*k_ Feature
maps are formed with dimensions reduced to hy x ws following convolution. These
maps are fully connected to Ny units in the dense layer, fully connected to 2
units in the output layer.
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= 3500
T 3000
= 2500
b 2000
=
g 1500 ¢
4 1000
&: 500
~ 3500 F Table 2: Summary classification metrics. The metrics are evaluated from a single
£ 3000 F run on test data, following 10-fold cross-validation of features and hyperparam-
\; 25m L eters on training dataset.
8. Q“X) X Classifier Features I, score TPR TNR ROC area PR area
3 1500 F MLP STFT 0.751 0.65 0.96 0.858 0.830
g 1000 f MLP Wavelet 0.745 0.63 0.97 0921  0.875
F: 500 CNN STFT 0.779 0.69 0.96 0.871 0.853
CNN Wavelet 0.817 0.73 0.97 0.952  0.909
: Naive Bayes STFT 0521 0.65 0.74 0.743 0.600
1 - - . Naive Bayes RFEss 0.484 051 0.83 0.732 0.414
- Txvert 1 Random Forest STFT 0.674 0.60 0.80 0.896 0.733
-§ pe Random Forest  RFEss 0.710 0.68 0.93 0.020 0.800
— —  Expert 2 SVM STFT 0.685 0.83 0.81 0.902 0.775
wm
@ Expert 3 SVM RFEss 0.745 0.73 0.93 0.928 0.831
= CNN, median filter Wavelet 0.854  0.78 0.08 0.070 0.039
&) ——  Expert 4 Expert 1 N/A 0819 0.80 0.85 0.873  0.843
0 : . . - 1 Expert 2 N/A 0856 0092 0.88 0.901 0.873
0 1 D) 3 4 Expert 3 N/A 0852 0.77 0.98 0.874 0.901
Time (s)

Fig.3: STFT (top) and wavelet (middle) representations of signal with h; =
256 frequency bins and wavelet scales respectively. Corresponding varying class
labels (bottom) as supplied by human experts. The wavelet representation shows
greater contrast in horizontal constant frequency bands that correspond to the
mosquito tone.
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