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Overview mEEEsn
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Phase 1 EEEEEED
Focuses on the development and the setup of the experiment using: T
EEEEENN
mEnESEEs
GNU Toolchain =  NetBeans 8.2 E EEEEEN
- GCC YoThru SDK mEREEE

= XeThru
RVEUE EmEEEE -

> Bash = Debian / Linux mEEEEE

GNU/Linux = SCM u =l====
C++ STL - Git EEEEEESS

BOOST C++ Library FEEEEEN

= Bitbucket.org . e
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Phase 2 EEEEENN
Builds on the research & development from phase 1 T
EEEEEED
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" Computlng Power . Parallel Computing H ENEEEN

= Memor 1
’ © OpenMP "aEEas
= CPU EEEEEEEN

= heterogeneous Computing > CilkPlus N EEC

= GPGPU = TBB ol
= OpenCL « Distributed Programming SRR

= CUDA (NVIDIA) e lll====.

= Xeon Phi (Intel) n .=====I




GNU Toolchain EEEEEEI

= GCCVersion 7.2+ .=====.

= Supports C++17 EEEEE: -
EEEN
= C11 EEEENEEN

= Make - .=====

= Parallel build .=====

= Speedup compilation 11111

] : 0 EEEEE
Declarative build file B EEEEED
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BOOST C++ Library & STL R
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= BOOST - Near standard library for C++ development EEEEN
. L . EEEEEN

= Provides vast amount of core libraries not necessarily EEEEENN

included in the standard library III====I

= STL - Standard Template Library - .=====

EEEEEN
o data structures EEEE®

. . y . . EEEEEEEE
std:vector, std:set, std::map, std::unordered_map, etc EEEEEE

= Algorithms = EEBREC

o W . . . it T
std:find, std::transform, std::copy, std::partition, etc aRERREE
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NetBeans o
o

, EEEEENE
\/ersion 8.2 EEEEN

= |IDE - Integrated Development Environment EEEEE
A . EEES

= Supports syntax highlighting, rapid development, auto EEEESEEN
completion, templating, and many more features il

= Most powerful IDE e nEE
= Dark Ul - Easy on those weary evyes T
= QOther features include = EEBREC
» Debugging EEmEEE

= Profiling — L
» Remote compilation = mErECE

. EEEEEE
= Multiple cursor support! EE EEEED



NetBeans

®

core - NetBeans IDE 8.2

File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help

REMEYE B @ o

Projects -... X Classes Files Services Debugging

v @ core
v [Mycore - e, D ProjectSparring/
» [ build
v [Winclude
v Wysp
v W;aigo
xgen
» | control
» Wy domain
» [ migration
» @ model

v W multiplication
proportionate_binary_op.hpp
f fitness_proportionate_unary_op.hpp
meiosis_strategy.hpp
B mitosis_strategy.hpp
n_bit_based_mutation_binary_op.hpp
8 n_point_recombination_binary_op.hpp
pipeline.hpp
@ pipeline_op.hpp
simulated_fission_op.hpp
8 stochastic_mutation_unary_op.hpp
striping_recombination_binary_op.hpp
88 tournament_binary_op.hpp
tournament_unary_op.hpp

R uniform_mutation_rate.hpp

8 uniform_recombination_binary_op.hpp
» | parser
> W reader
> util

& control.hop

Navigator %
2 SP_ALGO_GEN_MULTIPLICATIONFITNESS_PROPORTIONATE _BINARY.
»{} sp

S W Breakpoints

R TR)» B O

..ut B Call Stack X @ Variables X ‘@ Makefile % Wnetwork.hpp * Wrp |
B vstoy B B-M- 5T ST P L% - em 7 B

brief f

fitne
: binary_selec

_proportionate_binary_selection_op
tion_strategy<fitness_proportionate_binary

selection_op> {

= typename fitness

=t 2 fitn

proportionate_binary.
proportionate_binary

election_op::
tion_op::r 5

DS > Model>
impl (Model* m, population* p,

& multi_count, pair_id) {
d first =
dna* second =
5 suto sum_fitn std cumulate(p->begin(), p->end(), float(o), [1(const flo
float value >fandom () .rand_float() * sum_fitness;

. float value2 = m->fandom() .rand_float() *

= p->begin(), end = p->end(); 1t != end; ++1t) {
“t;

-= d->eval();

®.- Search (Ctri+l)

ertipp X Wc lsverhpp X ‘Weorv Iaverhpp X W contexthpp X W nnhpp X TAEss proportionate. binary op.hpp %

<

X
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N t B I—— t t . EEEEN
® optons ) H EEER
® (Quilter (Ctri+F)
: @8 ©
+ 7 @ 1
Gereral | Editer Fonts & Colors Keymap  Java  HTMLIS c/C++ Team Appearance Miscellaneous ] . . . . .
General Folding FOIMALEiNG Code Completion Code Templates Hints Highlighting Macros On Save Spellchecker 5o To . . . .
Language: C/C++ Header v [Pz . . . .
¥
e EmrEE E 5 EEEEN
EEEEE
B [%’Bi— Manage class ClassA : Interfaced, InterfaceB, Interfacec {
EEEN
~=GhU int number;
- e - - EEEEN
Linue enum inner { S
T = SIMPIries coding conventon
MySQL PLUS, MIMNUS E . . . . .

EXParotBeans i3

Tab S gpensalaris private: . . .
Statelyhitasmiths char®* ce;
constructor Continu: 0

e = Alt-Menu -> Format EEEETEN
I’:l\:enlaNalf:zspauf Classal) : ce({var, g, "C", 'D"}), number(2) { I . . ..

Inclent Case Stateme ¥ int methed(char* text, int number) { H

Absolute Label Inder ¥ if (text == MULL) { [m] A | th t . . .
ey Nore . ot = ot S slimpie as tha

Keep Extra Spaces [ c . . . . . .
¥ Braces Placement cl

Namespace Declaral Same Line - F . . . .
N = = Format Code on Save
Function Declaratior Same Line - . . . . . .
Ignore Empty Func E
"snitch" Statement Same Line =
Label:
Other Same Line
Y t gwitch (number) {
i H EEEEE
(UG PerEmEier |_] return method("text", 22); 1
Funetion Call Argurng L case D¢ . . .
Array Initializer return 20;
o Srtament B i EEEEER
"if* Condition L return -1;
“while" Candition i . . .
Other Parenthesis [ Yelse if (text[o] == o) {
g = EEEEE
Function Marne L] Felse {
weatch” number++; . .
— t
"else"” F
“while® (] }
1.

Export.. | Import... OK | Apply |Cancel | Help




XeThru &\\Q/?

XETHRU

BY NOVELDA

= \/ersion 2.5.2

= (Consists of multiple different component, libraries, demos,
visual and console tools

= Provides for data gathering, i.e. sampling and data format
support.




XeThru - X4M300 sitias




XeThru - Firmware Upgrade

A XETHRU

XeThru X4M300

-- Module upgrade --
Programming new firmware
Old: 1.0.5-RC.2, New: 1.3.1

Updated firmware of sensor
from 1.0.5-RC.2 to 1.3.1 due
to software incompatibility




XeThru - Explorer
RN XETHRU

DEVICES
@ XeThru Playback
Playback, from recording
@ XeThru X4M300
USB, /dev/ttyACMO

@ XeThru comes with simple
visual explorer tool that helps
visualize the information that
the sensor gathers. Also
provides simple method of
recording data into XeThru
data format.




XeThru - Explorer (Visual)

4 N XETHRU

BY NOVELDA

FRAME: 11002
®

PULSE-DOPPLER SLOW
PRESENCE FRAME: 3749
9.
DISTANCE
_[2]
?— §/ g
3 i
.
MOVEMENT HISTORY o &

1 110 100 % 80

‘ OVEMENT SLOW MOVEMENT FAST T

m’ |‘M f
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g —— ©
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SIGNAL QUALITY: 3 --— I I
(O NO PRESENCE = il il
@ PRESENCE

OPTIONS PULSE-DOPPLER BASEBAND RECORD SETTINGS

o
i
W
e
2

@ FRAME: 9493
© BASEBAND AMPLITUDE
3.33 094 155 216 276 337 398 458 519 580 640 701 762 823 883 944
g ©
BASEBAND PHASE

5.80 6.40 7.01 7.62 823 8.83 9.44

Y

©  [BASEBAND SINGLE BIN T

(NO AMPLITUDE/PHASE BIN SELECTED)
4 E 2 1
: )
B*EBAND HISTARY ]
i \

580 640 7.0

762 823 883 944



XeThru - Data Format -_:EEEEE-

Available data EEEEN
EEEEEN

= Baseband AP "===='

. EEEESEEN
= Presence Single H ENEEND
EEENN

= Pulse Doppler e nEE
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/\NC

A/P

9o

o UAdwa | Vil lihidac

2.1 Baseband Amplitude/Phase

Filename: xethru_baseband_ap_{YYYYMMDD_hhmmss}.dat

This ntains armplit 1 data in binary

Data output rate is the frame rate.

DataType Description

oat array

Aol ivadl 1

Comments




/ANC 111U Udla | vVitihiagae - Ao CivaAdl ITu

A/P

Parameters in the baseband amplitude/phase message.

ver is calculated using:
power(n) = i(n)° + q(n)*
Famplitude is desired:
amp(n) = +/power(n)
Fhase is calculated using

Y q(n),
Pf wse(n) = atan2|

where n=[0.NumBins-1], i(n) and g(n) are the 2 channels of the complex baseband signal.

Fhase autputted in radians.



Steps to Data Collection nEEa
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Step1: EEEEE
. EEEEEE

Plan an environment to document EEEEENE

EEEN

Step 2: EEEENEEN
Set up the sensor in a static location u .=====

Step 3 o

Load XeThru software and and record dataset T

Step 4 -

Log meta-data file inside new dataset directory .=.====.
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Debian 10 / Linux HE

HE EEER
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=  GNU/Linux .=====
o Linux Kernel 4.13 - Fast, Efficient II====I

= No specific OS features required at this point .l======l
« APT package manager EREEEE
. . EEEEE

= Highly stable and reliable EEEEEEEN
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SCM - GIT "gERiss

= Source Control Management EEEES
EEEEEN

= Created by Linus Torvalds for the Linux Kernel -

= Popularized by Open Source Software (0SS) m EOEmEE

. , EEENN

= Extremely flexible at the cost of complexity o
= Most prominent features L
ENEEN

= Cheap Branching = EmEEES

= Decentralized (Distributed) uEEEEE S

. TEEEEEE
= Non-linear development EEEEE
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SCM - GIT - Flow Example




SCM - BitBucketorg ~ wwwhitbucketorg o
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= Atlassian Product EEEEN
EEEEE- -

=  Features EEEE
. . L EEEECEEN

= Unlimited private repositories H ENEEEN

| i EEEEEE

= Tiered pricing e

= Free for teams up to 5 users T

EEEEE

= Simple Jenkins integration (Continuous Integration, Cl) H EEEEED
H EEEE

= Why not GitHub.com? uEEEEE S
. TEEEEEE

= No simple answer EEEEN

HE EEsENN
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Research Tools e

N EEEN
"REEEa:-
= PDF Reader EEEE"

EEEEEN

= Okular (Linux) T

= Most time spent reading research papers, algorithms, m EOEmTE
implementations and other fun stuff EEEENE



Research Material mESEEN
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= (SUB Library EEEES
EEEEES

Arxiv.org R
EEEENEEE

Scholar.google.com H ENEEEN
| W

Youtube.com (Lectures, concept tutorials). o
Ocw.mit.edu (Lectures, material, examples). 1]
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THE END R
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To be continued.... EEEED
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Alright, Maybe some more questions? .EEEEEE=




