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What is it? «WAZH »

@ This framework is an
interface or tool that allows
users to build and use
Artificial Intelligence
models easily on LoRa
Gateway, without getting into
the depth of the underlying
algorithms and runtime
environment setup.

® Based on a Jupyter-Lab
Docker container
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™8 Hardware WNAZENUDY)

© LoRa Gateway is based on ” L oRa GW Al Notebooks J
Raspberry Pi. > e <

© Lora GW Al Framework upper | F%?gz_}ﬁ’er,\XGB‘)‘){ Lo }anda{ ___
layers designed for 64-bit CPU. Python

© ia:&bggap' 4 has a full 64-bit > Artificial Intelligence Container .

® More RAM improves Lora GW | Docker |
Al Framework performance. ( Raspberry Pi OS 64-bit \




P ™ Operating System

@®@ The official Raspberry Pi OS is
32-bit.

@® There are Raspberry Pi OS 64-
bit releases too.

© Other 64-bit ARM Linux OS are
available, e.g. Ubuntu Server,
Manajaro, ARMbian
® Note that the previous don’t
make the best out of Raspberry

Pi hardware (GPIO, PiCam, SPI
12C 1-Wire support, etc.)
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P " Containerization Platform AZHNL O

® Bundles an application and all its
dependencies into a single
object called a container.

@® A container can be executed
with guarantee that execution
environment exposed to the
application is the same in both,
development Raspberry Pi and
deployed LoRa Gateway.

® Requires 64-bit OS and CPU.

® There are 32-bit releases for
ARMv7]1 CPU but no active
development community.
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™ Artificial Intelligence Container  azir o

© Container WI’[.h key data science i
frameworks, libraries, and tools o Y J
pre-installed. i%'lSZ'J . kXGBw{ 7 Ipa”da{ -

@® Specifically Qe3|gned for 64-bit Python
Raspberry Pi.

@® Al Regression models from Zindi
competition for soil humidity Docker
prediction. ’ /

Raspberry Pi OS 64-bit
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B "™ Runtime Engine NAZE
® Provides routines a.nd functions L 0Ra GW Al Notebooke }
that programs require as they . Y ;
performs tasks. For example: ‘%ZTSZ'(JE‘E;L” kXGBoostI Vi Ipanda{ D

oY

® Java Virtual Machine (JVM)

@® .NET Common Language Runtime  »
(CLR) Artificial Intelligence Container

Python

N

® Python Interpreter g 3
. . Docker
@ Python is fast becoming the . J

language of choice for Artificial Raspberry Pi OS 64-bit
Intelligence scientists.

A

YO

Raspberry Pi 4




P "™ Packages

® Packages integrate specific
mathematical and data
manipulation techniques,
functions and procedures to
enable Artificial Intelligence (Al)
In programs.

@ Individual packages can be
cobbled together building a
larger program.

@ Allow algorithm scaling without
getting into the details of the
underlying Al algorithms.

@® Provide reusability of code.
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"™ Package Manager LAz
® Software that finds, installs, 7 i )
updates and remove packages | J
and their dependencies. o TJ“‘W xesoo{ 7 Ipd]{ Tensor Flow

Y

@® Conda-Forge is a package
manager linked to a very active
community effort, hosted in Artificial Intelligence Container
Github, that provides packages
for a wide range of scientific
software.
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P " Interactive Development Environment o

® Software for building programs

. LoRa GW Al Notebooks
combining common developer

Yo

tools into a single graphical user (’F‘;':g:‘ﬁfgt;f xesoostI i Ipd]{ Tensor Flow

Y

interface (GUI). / o
ython

® Jupyter-Lab is a web-based
Interactive Development Artificial Intelligence Container

Y

Y

A

A

Environment (IDE) for Jupyter 0o

'S

AL

Notebooks, code, and data.

: : Raspberry Pi OS 64-bit
@ Flexible: configure and arrange o

A

'S

user interface to support Raspberry Pi 4

workflows in data science,
scientific computing, and
Artificial Intelligence.
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[ Python

® Python Data Analysis Library

® pandas is a fast, powerful, flexible and easy to use open source
data analysis and manipulation tool, built on top of the Python
programming language

® pandas provides fast, flexible, and expressive data structures
designed to make working with “relational” or “labeled” data
both easy and intuitive

@ it aims to be the fundamental high-level building block for doing
practical, real-world data analysis in Python.

@®@ https://youtu.be/ T8LGqJtuGc
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P " Package: Scikit- Learn[ s [ [ [ F'W%(«NQZ{
|

Python

® Scikit-learn is an open source

machine learning library that supports supervised and
unsupervised learning

@ It also provides various tools for model fitting, data

preprocessing, model selection and evaluation, and many other
utilities
@®@ https://scikit-learn.org/stable/auto _examples/index.html
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P~ "™ Package: XGBoost [ T [ 2 [ [ | (NAZE
[ )

Python

® eXtreme Gradient Boosting is an
optimized open source implementation of the gradient boosting
trees algorithm

@ Gradient Boosting is a supervised learning algorithm whose
principle is to combine the results of a set of data and weaker
models in order to provide a better prediction

© XGBoost includes a large number of hyperparameters which
can be modified and tuned for improvement

©®© XGBoost is not part of Scikit-Learn but works perfectly with it
©®© XGBoost behaves remarkably in machine learning competitions!

@® Source: XGBoost: The super star of algorithms in ML
competition: hitp://aishelf.org/xgboost/
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P~ "8 Package: TensorFlow [ Te e e (aZ
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Python

@® TensorFlow is an end-to-end open source platform for machine
learning and deep learning

@ It has a comprehensive, flexible ecosystem of tools, libraries and
community resources that lets researchers push the state-of-
the-art in ML and developers easily build and deploy ML
powered applications

@® "TensorFlow is more of a low-level library whereas Scikit-Learn
comes with off-the-shelf algorithms, e.g., algorithms for
classification such as SVMs, Random Forests, Logistic
Regression, ..." [https://stackoverflow.com/questions/61233004]

@® https://www.tensorflow.org/

@® https://www.tensorflow.org/overview
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P ™4 | oRa Gateway Al Notebooks WAZE
® Front-end mterfaoe that allqug f LoRa GW Al Notebooks J
the user to interact with Artificial \___ - ;
Intelligence programs. ‘%%’132’&5‘{’:;” kXGBm{ _ Ipa“da{ >
® Based on Jupyter Notebook, a ( Python \
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multimedia document that
contains working code, figures
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Web application that allows
to create and share
documents that contain live
code, equations,
visualizations and narrative
text.

@® Data cleaning and
transformation

@® Numerical simulation
@®© Statistical modeling
@ Data visualization

® Machine learning, and
more.

= "™ Jupyter Notebook

® ©® ) Rstudio Connec

t X+

C @ https://colorado.rstudio.com/rsc/jupyter-notebook-visualization/jupyter-static-visualization.html

In [1]:

In [2]:

Python Visualization Libraries

import numpy as np

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt
$matplotlib inline

Matplotlib

np.random.seed(0)

mu = 200
sigma = 25

X = np.random.normal(mu, sigma, size=100)

fig, (ax0, axl) = plt.subplots(ncols=2, figsize=(8, 4))

ax0.hist(x, 20, density=1, histtype='stepfilled', facecolor='g', alpha=0.75)
ax0.set_title('stepfilled')

# Create a histogram by providing the bin edges (unequally spaced).
bins = [100, 150, 180, 195, 205, 220, 250, 300]

axl.hist(x, bins, density=1, histtype='bar', rwidth=0.8)
axl.set_title('unequal bins')

fig.tight_layout()
plt.show()

stepfilled unequal bins
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P " Features WAZE

@ In-browser editing for code, with automatic syntax highlighting,
indentation, and tab completion/introspection.

® Execute code from the browser, with results of computations
attached to the code which generated them.

@ Displaying result of computation using rich media
representations, such as HTML, LaTeX, PNG, SVG, etc.

@ In-browser editing using Markdown markup language, which
can provide commentary for the code, is not limited to plain text.

@®© The ability to easily include mathematical notation within
Markdown language using LaTeX.
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P " Notebook Interface

Add New SRhuﬂn J Restart
Copy (Oohnan Kernel
save Cel cut Return)Stop the
u Paste
& Code Cell Type
(mar:ldsc;vir; ;c;r)lext,
B+§\[_D[:JPICCode;v
If cell has been run,
you see a number. H find th f 3 d 5.
Tils rning. there ere we fin e sum o an <:\Text Cell
will be a [*]:
% answer = 3 + 5
print(answer) {71 Code Cell
Output from 8
Code Cell

l [ 1:

@wnzi
WNAZH

Jupyter notebook
is comprised of a
bunch of cells
which are arrayed
one after another
In boxes below
the menu items
and buttons.
There are 3 main
types of cells:

© Code cells

@© Qutput cells

@® Markdown
cells
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P " Code Cells i

In code cells, write Python code, then execute the Python code and
see the resulting output.

: Jjupyter my_first_notebook eusave [ o Logout YOU can te” you are typlng

File Edit View Insert Ce Kemel Widgets Help Notebook saved = Trusted | Python3 O

JRIEEOITI Y JCTG), in a code cell because In |
]:is shown to the left of the
- cell and the cell-type drop-

4 print(c)

. - down menu shows Code.

##H# Explaination

In [ ]:

The code above adds two numbers and prints the resulting sum.

" Jupyter my_first_notebook wussave @ Logout

File Edit View Insert Cel Kemel Widgets Help Trusted | Python3 O

Torunthe Pythoncodeina = *@® *<mpmer e - -
code cell push the [Run] -
button.

#iH# Explaination

The code above adds two numbers and prints the resulting sum

© 20
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P~ " Qutput Cells NAZ

 Jupyter my_first_notebook wrssesswme @ Logou
Afteracodecellisrun,an [ = " o0 oo e e e ECRRS
output cell can be
produced below the code BEEE
cell. The output cell ——— k
Contal nS the OutpUt from | The code”abov-e ad(fis two numbers and prints the r‘estillting sum .
the code cell above it. Not T e

all code produces output,
so not all code cells
produce output cells. The
results in output cells

You can clear all the output cells and re-
run code cells by selecting [Kernel] --
> [Restart Kernel and Clear Output].

 Jupyter my_first_notebook suessies = Logout
can't be edited. If a code =T
cell produces plots, charts =~~~ = *° ™" 0o
or images, these outputs <o [ '~ (——
are shown in output cells. N e
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[ ]
"8 Markdown Cells AZINUDY
: jupyter my_first_ notebook (wnssves changes) A Logout
File Edit View Insert Cell Kemel Widgets Help Trusted o | Python3 O

B |+ = @ B 2 ¥ MRun B C MW | Markdown '[k £3

In [1]:

+ b
(c)

T N T WO
t o NS

=]
e 0N
— |

##Ht Explaination ‘

The code above adds two numbers and prints the resulting sum.

Markdown cells don't contain Python code. Markdown cells contain
text written in Markdown format. Text in markdown cells can be
formatted to show bold or italic text. Tables, images, and lists can
also be included in markdown cells.
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™ Exam wWazH )

~ File Edit View Run Kemel Tabs Settings Help
» + + c [ list_coll_mongo.ipynb @ [ del_predictions_coll mongc® | E Train.csv X | [ Wazihub_ ition.ipynt ® | (=] Wazihub_c ition work @
®/ - /notebooks / Hamadi / + X B [ » m C » Code v Python3 O
O Mame - Last Modified
™ predictions 15 days ago 143z mﬁiﬁﬁﬁﬁ g:;f::“
B HH Context_Data_Maize.csv 22 days ago #smatplotlib widget
FH Context_Data_Peanuts.csv 22 days ago import pandas as pd
- from numpy import array
o ("] del_predictions_coll_mongo.ipynb 15 days ago import numpy as np
© [A] list_coll_mongo.ipynb 15 days ago import math
[ populste_mongo.pynb 15 days ago from xgboost import XGBRegressor
populate_mongo.ipy! ys age #from sklearn.metrics import mean_absolute_error
3 E@ samplesubmission.csv 22 days ago from sklearn.model_selection import train_test_split
5 submission.csv 2 minute ago from sklearn.inpute import SimpleImputer
® @ a import matplotlib.pyplot as plt
rain.csv ays ago
E VariableDefinitions.csv 22 days ago
import time
7] Wazihub_ ion_fetch_predict_t ipynb 15 days ago s
lazihub_competition_fetch_predict.ipynl iays ago start_time = time.perf_counter
[ wazihub, tition_fetch_predict.ipynb 15 d; tart_t ti f ter()
] Wazihub_competition_load_predict.ipynb 15 days ago preparations = []
entrenamientos = []
] Wazihub_competition_perf_counter.ipynb 15 days ago predicciones = [1
[ Wazihub_competition_process_time.ipynb 15 days ago data_io = []
[7] Wazihub_competition_save_model.ipynb 15 days ago .
” 157: init = time.perf_counter()
15 days ago
[W] Wazihub_competition_workingcopy.nbconvert.i 15 days ago # Read Training data
train =pd.read_csv('Train.csv'
o [A] Wazihub_competition.ipynb 22 days ago & R )
# Plot Training data
plt.plot(train.index, train[['Soil humidity 2','Irrigation field 2'11)
plt.show()
data_io.append(time.perf_counter() - init)
60
)
»
o
20
-0
0 5000 10000 15000 20000 25000
16): init = time.perf_counter()
# Extract pressures
pressure_list = train['Pressure (KPa)'l.tolist()
pressure_list_without_nan =
for i in range(len(pressure_list)):
if (np.isnan(pressure_list[i])):
pressure_list_without_nan.append (pressure_list_without_nan[i - 24x12])
else:
pressure_list_without_nan.append (pressure_list[il)
#Extract temperatures
temp_list = train['Air temperature (C)'l.tolist()
temp_list_without_nan = [1
for i in range(len(temp_list)
if (np.isnan(temp_list[i])):
temp_list_without_nan.append(temp_list_without_nan[i - 24x12])
else:
temp_list_without_nan.append(temp_list[i])
0 [ 4 @ Python3|ide Mode: Command  ® Ln1, Col1 Wazihub_competition workingcopy.ipynb
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