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1 — Ambient Intelligence:

“Provide services to the
users of an ambient
through an almost
1nvisible wireless sensor
and actuator network™

2 — Projects
- Energy saving
- Comfort
- User Tracking £,
3 — Perspectives S

Ip€ Amarelo — Brazilian National Tree
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LARA — www.lara.unb.br

About People Research Achievements Resources

A

Latest News 7 o ~ ‘g0
e Laboratorio de Automacao e Robotica
LARA student is doing a

summer internship at NASA

Pedro Doria Nehme, who earned a

scholarship of the "Science Without Welcome to LARA's home page!

Borders” Program, is going to do an

internship at the NASA Goddard

Space Flight Center, along with LARA is a research laboratory from the University of Brasilia with focus on automation and

another 6 Brazilian students also robotics. The research team is composed of researchers from Electrical and Computer

Zelteﬁceg by the program. More Science Departements, as well as PhD, MSc and undergraduate students.
etails here

If you are interested in our research or in taking part of our team, feel free to
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LARA — www.lara.unb.br

About People Research Resources

Other research areas

» Robotics
Aerial Robotics
Legged Robotics
Medical Robotics
Mobile Robotics

'/ g »

vk ; s‘. 4
— — - Rt Y
g - P e g
I, 3y 7
Aerial Robotics Legged Robotics Medical Robotics Mobile Robotics
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» Ambient Intelligence
Control, Estimation & Applications
Field Robotics

Human-Centered Robotics

r

LabInov

and Spin Engenharia de Automac3o Ltda

|
r
I ‘
\ ‘/

L A

]
/1R

N

The main objective of the LabInov project is to create an ambient intelligence
laboratory for validation of innovations in the are:
help in the process of technology transfer betw
companies. This project is a cooperation between the University of Brasilia

4 — Some Projects at UnB

. Besides that, it should
on the university and

2ss networks are applied to promote information

nt nodes of the ambient system network. This
project goals are to ansy existing theoretical questions and to reveal and
bridge gaps between theory and praxis in interacting ambient systems. It is a
cooperation between the University of Brasilia and the University of
Kaiserslautern
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Ambient Intelligence

Control, Estimation & Applications

il Robotc 4 — Some Projects at UnB

Human-Centered Robotics

=
Helicopter-based aerial robot for aiding powerlines
inspection
This project, funded by Plena Transmissoras, aims at the development of an
aerial robot for aiding powerlines inspection.

L
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4 — Some (newer) Projects
at LARA/UnB

2911-... Ukraine Space Cooperation - Ancantara + Cyclone Rocket
2012-... Towards Robust Robotic Manufacturing UnB/UFMG/MIT

2012- ... Japan - Microsatelites
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Neuron Synaptic Connections
Learning!

Nervenze llen x Elektrische Impulse
napsen : 3 nnesenar

0-2 years 2 years to puberty Adult
L] 8
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Epistemology —
“‘Philosophy of Knowledge®

Propositions

Denied

Sentences
Sentences

Beliefs

Truths Untruths
not achievable not achievable

D True beliefs

Denied
Axioms

D True and justified beliefs (Knowledge)

L] 9
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From Natural Intelligence to Artificial Intelligence

Ex. — Dislexia?

\I/ L/I?R A. Bauchspiess - Laboratorio de Automacao e Robdtica , Dep. de Eng. Elétrica — Universidade de Brasilia - Brasil



TRUGERISCHE KULISSE

Anders als es den Anschein hat, sind alle
drei Manner gleich groR, der linke ist dem
Fotografen jedoch viel naher als die beiden
rechten. Die Tauschung eniste 1t, weil der
rechte Teil des Raumes vieir meiir Tiefe hat
(siehe Grafik), was durch die Bemalung der
Kulisse jedoch exakt kompensiert wird.







GRIMASSE STEHT KOPF

Auf den ersten Blick
scheint das Foto von
Margaret Thatcher nicht
ungewohnlich. Das andert
sich, wenn Sie das Bild
auf den Kopf stellen. Der
verbliiffende Effekt tritt
auf, weil Augen und Mund
auf dem Foto um 180 Grad
gedreht sind — und damit
genau die Merkmale, auf
die das Gesichtserken-
nungsprogramm des Hirns
besonders sensibel an-
spricht.

ide de Brasilia - Brasil

EMILE LUIDER / RAPHO / AGENTUR FOCUS (L.); PERCEPTION (R.)
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- Incomplete pattern -
Brain Interpolation!

-Perception

The Kanizsa square, 1976
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Janeiro, 2004, p. 45 16
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Biological Fundaments

Some kinds of neurons

' r»wt’(}"/ c‘“}
:q* «9 'l/‘ ‘ ,&, l"r.rr

\LJ’ ‘ fw LI‘.r

g. .4 Jr .h —vj(

c?‘ 1 o
rit"f-m % ;’f’*‘ o
0 .“ "- 4/
<+ 1‘"?' T g"

Dendrites # —Cell body

—Axon

Abtinal bipolar cell Spinal motor neuron Hippocampal pyramidal cell Purkinje cell of cerebellum

17
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Epilepsy Patient —
without left brain hemisphere since 12
years age

Leben ohne link
Seit zwolf Jahren lebt Philipp Dorr mit einem halben GroRhirn.
Trotzdem spielt er Schach, liest Goethe und taucht - ein verbl(if-

fendes Beispiel fir die Wandlungsfahigkeit des Denkorgans.

L] 18
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Body area network:

‘ wearable computersidisplays
o ~

Office
network

Y Ihe
Semintelligent
1 home

v
1
.
)
.
-
:
1

oy

+

Vehicle
network

http://perso.limsi.fr/ips/enseignement/examsma/2004/BHATTI/
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Radio Transmitter

|

- )

4 || 9

Building
Automation

-

Gateway Green Box Pulse Counter

. . http://www.zb-connection.com/energy-conservation/building-automation-systems

N
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Building Automation- Objetives

e Access Control
 Fire Detection

* Comfort (Productivity)
e temperature, humidity,... (PMV)
 1llumination,
* waiting time for elevators, ...

e Health 1ssues

 air quality (renovation, filters...)
« CO,

Zilllin
. Energy Saving Wﬂh g

N
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Bu11d1ng Automation- Technologies

* Supervision, Control, Data Acquisition (SCADA)
 Human-Machine Interface (HIM)
e Programmable Logical Controllers (PLC)

e Network
e (Cabled

e PLC
e Wireless
e Devices I I . I I
* Modularity (Easy to expand)
- B—u

* Interoperability
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Automation Systems

Energy Management
Ilumination

Access Control

Vertical Transport

Fire Detection and Alarm
Air Conditioning
Hydraulic Management
Closed Circuit TV
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Supervision

Automatic Control

Feedback
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Automatic Control

Keep a process variable at the reference value

“Compare reference and measured value then act”

Automatic Controller

Error Detector

|

Ref | '
Sleyence ‘ Amplificador E ACTUATOR

|

|

I |

AU R e A Il
SENSOR
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Some PLCs

S S VSRR |

Entradas
digitais

,

160mm

180mm
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Automation System

PROCESSADCR
DE NIVEL
GERENCIAL

ETHERNET

CONTROLADORES
DE NIVEL DE

SISTEMA

CONTROLADORES

CONTROLADORA

DE NIVEL DE
CAMPO

PARA SENSCRES E
DISPOSITIVOS

CONTROLADORA

L

@

CONTROLADORA

CONTROLADORA

DISPOSITIVO

n OO
CONTROLADORA

SENSOR

CONTROLADORA

]
CONTROLADORA
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Aplicagao Elipse SCADA - Energia Elétrica

Energia Elétrica - Circuitos Alimentadores

Suhbestacao Sul ls 5EE (e, Subestacao Norte

Barramento 1 Barramento 2 ous 5 il Barramento 3

Barramento 4

I I 222 vl| (M) | I 221 v1| (W) I 224 v]| (M
1881 [Al[ 5 1 | 1329 [A]| N 1| 1110 [A]| 1 2

Patio Brasil Tower
LV

223 v1| (M) |
208 [A] ]
Emergéncia

|
| | — T T
7 o
v Vv .

Grupo Gerador

ADMIIl - AC

| | | = | |
) =) ) E= A=)
- - Lojas - - | = - - Lojas - - |

v b i v

ADM I ADM I
Emergéncia

\ Alimentador Sul - M S1 ‘ ADM | - Medidor M S2 Alimentador Norte-MN1\ ADM Il - Medidor M N3 ADM Il (AC) - Medidor M N2
[ V1 ][ IA1 ][ FP [rkwi]f V1 | [A] FP JIkWIJ[ [V1 ][ [A] ][ FP ][IkWI]{ [V1 | [A] FP [ [kW] [ [V] [A] | FP [ [kW]
[ 220 ][ 1930 || o.89|[378130]f 220 | 589 | 0.83 f107742|[ 220 |[ 1027 || o.80 |[180481]] 221 | 211 | o.95 | 44343 224 | 1090 | 0.97 |236051
[ 222 ][ 1841 || o.88 |[358304]| 222 0.80 | 92869 221 |[ 1436 || 0.91 |[288350]| 224 1.00 | 41140ff 224 | 1161 | o0.95 [248133
l
\

222 | 1872 | 0.88 |[364330]] 222 0.79 | 89937| 222 |[ 1526 || 0.90 |[305239]| 223 0.97 | 4ssssl] 225 | 1080 | 0.95 [229506
222 | 1881 ][ 0.88][101455]] 221 0.81 [290548) 221 | 1329 | o.88][774071]| 223 0.97 [[134481 ] 224 | 1110 | 0.96 {713690]
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Bus line

..wireless
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WWAN
WMAN
WLAN
| 802.15.3\
WPAN | | 802.15.3c]
"

0.01 0.1 1 10 100 1000
ZigBee fills a gap for low

data rate applications

s
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Z1gBee Applications
i J8

security

lighting control

access control | =0 alle
AUTOMATION

CONSUMER
ELECTRONICS

2
- TELECOM
= o SERVICES 9
o .

INDUSTRIAL HOME
CONTROL CONTROL

access control
irrigation
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ide 0 - O
Control ®
[
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ide 0 - O
Control ®
[
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. . - . - . . m
Control ®
W
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e ®
Control ®
[
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Climatization Example

Refrigerant Pipes indoor_Unit

Outdoor-Unit —

Control Panel
Indoor-Unit =
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+2 ActionYiew - Run Time - [AR CONDICIONADO]

g] Apresentar Acgdo Editar Exportar Imprimir Configuragdo Janela Acessorios Ajuda _|E|i|

® 0 NG MR- bt T 0 Bi- ==

P HORA KMC
l_! SFIN =
ENGENHARIA DE AUTOMAGAG

| . |

e @ @
SALA CIRCULAGCAO

TEMPERATURA EXTERNA

56,55 °C

SETPOINT ’
- _ =
4,50 °C | il SALA DESENVOLVIMENTO =
, £
vy A 3
") ES,22 *C : '
iR t 3 oA ' ’
L ‘ L 2y TEMPERATURA EXTERNA
_ 'lg ES,SS *C
TEMPERATURA EXTERNA

52,46 *C

22/10/2006 | 13:47:55



Development Room
On-0Oft 16-09-2006

I N
L [ setpoint
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— Setpoint
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Intelligent Building Automation

Sensor de Temperatura Detector de Presenga

Laboratério de Automacgao e Robdtica - ENE/UnB

Sensor de Umidade Detector Porta/Janela aberta

Anemometro Medidor de Energia

Sensor Radiagdo Térmica Média Camera de Vigilancia

Piranometro
Controle de Acesso

Atuador Ar Cond.
BAS -

. Building Automation System
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Temperature

Humidity

l Mobile thermal comfort

sensor PMV - . A
g Thermal Radiation J 00
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Split - Ventilador Grelhas de saida de ar
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Split - Ventilador Grelhas de saida de ar

Reservatorio
de agua

Sala de Reunides - GRAV

Schematics
44/28
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Hybrid Climatization:
Evaporative-Conventional

| Arouivo_Comunicagéo _Confio

- MT-531RA ptus

TEMPERATURA (°C) | Termostato (°C) SAlDAS
Alarmes = | Avirual Selpoint: 285 = Sitl‘ all
Histerese: 1.0 .
@ 1- Sensor 1 desconectado Umidostato (%UR)
@ 2 - Sensor 2 desconectado Setpoint: 75.0 HUMID
@ 3 - Alarme no auxiliar Histerese: 5.0

B UMIDADE (%UR) Augxiliar (°C) AUX =
@ 4 - Alarme no buzzer Sefpoint: 21.0 . H s 1 M

Histerese: 1.0

BUZZ
S\ Parémetros ‘ ==

THERM
HUMID

Uz

E;
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RFID occupancy identification
for thermal load estimation

\I/ LA?I\ A. Bauchspiess - Laboratério de Automagao e Robotica , Dep. de Eng. Elétrica — Universidade de Brasilia - Brasil



Indoor RFID
Localization in the
Context of Mobile
Robotics

with Application in
Ambient Intelligence

Interpolated

from measured
RSSI
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Indoor RFID
Localization in the
Context of Mobile
Robotics

with Application in
Ambient Intelligence

Localization results
using encoders in-
formation in UKF

without any update

step
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Indoor RFID
Localization in the
Context of Mobile
Robotics

with Application in
Ambient Intelligence

G

/

Augmented )
Reality ot

Localization Sys- . —feonstant
tem Results
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Indoor RFID Localization in the Context of Mobile Robotics
with Application in Ambient Intelligence

[ - [ l | |
wd® pee

Augmented Reality Localization System Results
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Comparison (Red — odo., Black — odo+vision, Green — all 3)

| | | |

comparative results of the Augmented Reality-RFID RSSI system,
Augmented reality system and pure odometry system
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SRRl |dentification of
Regio 3 users in areas by

classificators

(Cristovam Silva Jr.,, 2012)
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Automacao Predial

IPhone
WiFi
Arduino
ZigBee
Infra-Vermelho
Ar Condicionado

(Daniel Vilela, 2012)
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Automacao e Monitoramento Remoto de Sistemas de
Irrigacao Visando Agricultura Familiar

|~ Hidrauto [ Més de julho] ' b -

Arquivo Maps Conexdo Configuragdes

7 &) Gravar posicdo Retornar posicao Conectar com servidor Enviar configuragdo

§etor
'Goiaba M
. ! Alterar configuracdo do setor
julh, 2011 L)
ter qua qui sex s&b
28 29 30 %} 2
6 7 8 9
12 13 14 15 16
19 | 20 | 21 | 22 | 23

*»[ = >
31 2 4 5

Visualizar gréficos

3 =]

Edigdo dos horarios de irrigacdo
Dia especifico l Dias periddicos | Visualizar semana

Duracdo
01:00

= &) Remover horario
< Adicionar

(Vinicius Guimaraes, 2011)

|
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Distribuicdo dos Equipamentos

~ Leftora_3
~ Antena_4
Antena_5
Leitora_2

8 |

1

Sala_1 Sala_3

Saa 2

Antena_1|-=
Leitora_1

RFID passiva no rastreamento de usuarios
para a automacao predial (Frederico Rocha e Filipe Oliveira, 2013)

Supervisério SCADA

SCADABR =~

‘_Modbus_

Sistema de Rastreamento de Usuarios

==

: | Antena_3

Aplicagao
Corporativa

sqQL Aplicagao
Middleware

™

S A

Express

Transact-SQL

Ethernet TCP/IP

!

Sistema de Atuacao

no Ambiente

CON-USBBEE

+ XBee

Impinj Speedway
R420

Arduino + XBee

«[Arduino UNO;
«[Shield XBee;
+[Médulo XBee;
«|LDR;

«|LM5S,

«[DHT ¢ IR




Occupancy by Passive RFID + Laser Beam

o Rl |
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[
Ambiente2 |
: | L LR




DyTEE MAC/UnB —
Dynamic Timed Energy Efficient

Sinal de
Sincronismo

Sensor
Node

Ativo Dormindo Ativo Dormindo Ativo Dormindo

DyTEE IEEE 802.15.4 (8

pray 3 10
< << <
<C << <
© © © ©
< g <l
o o ol
el

30
Tempo (s)
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Perspectives

« Energy Efficiency Labeling of Buildings
nearly Zero Energy Building

Assisted Living

Virtual Campus

Ambient Intelligence

CABEAMENTO HORIZOMTAL

ILUMINAGAQ F ﬁﬁ b

BACKBONE INTERNO ————————————— = 1| g

TSENSOR
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Prof. Adolfo Bauchpiess 15 o

Short C.V.

— SENAI/1982 — Eletricista de Dispositivos de
Comandos Elétricos

— UnB/1986 - Eng. Elétrica
— Estagios: Telebrasilia (1984), Prologo (1985), Novadata (1986)

- Engenheiro: Novadata Sistemas e Computadores Ltda (1986-1990)
— UnB/1990 - Mestre Eng. Elétrica
— Erlangen/1995 — Dr.-Ing.

— ENE/UnB 1995 ... atual - Prof. area de Controle
- Pos-Doc (Aachen/1997, Kaiserslautern/2005-6, Santa Barbara/2014)
- Projetos: FAP-DF, CNPq, CAPES, FINEP
- Erasmus Mundus — Kaiserslautern
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Projetos...

N
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Thank You!

C

Adolfo Bauchspiess

www.ene.unb.br/adolfo

adolfobs@ene.unb.br
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