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Ambient Ingelligence at LARA/UnB

1 – Ambient Intelligence:
“Provide services to the
users of an ambient
through an almost
invisible wireless sensor 
and actuator network”

2 – Projects
- Energy saving
- Comfort
- User Tracking

3 – Perspectives
Ipê Amarelo – Brazilian National Tree
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LARA – www.lara.unb.br
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LARA – www.lara.unb.br
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4 – Some Projects at UnB
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4 – Some Projects at UnB
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4 – Some (newer) Projects 
at LARA/UnB

2911-... Ukraine Space Cooperation - Ancântara + Cyclone Rocket

2012-... Towards Robust Robotic Manufacturing UnB/UFMG/MIT

2012- ... Japan - Microsatelites
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0-2 years 2 years to puberty Adult

8

Neuron Synaptic Connections
Learning!



A. Bauchspiess - Laboratório de Automação e Robótica , Dep. de Eng. Elétrica – Universidade de Brasília - Brasil

Epistemology –
“Philosophy of Knowledge”

9
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From Natural Intelligence to Artificial Intelligence

Ex. – Dislexia?

I cnduo't bvleiee taht I culod aulaclty uesdtannrd waht I 
was rdnaieg. Unisg the icndeblire pweor of the hmuan mnid, 
aocdcrnig to rseecrah at Cmabrigde Uinervtisy, it dseno't
mttaer in waht oderr the lterets in a wrod are, the olny
irpoamtnt tihng is taht the frsit and lsat ltteer be in the rhgit
pclae. The rset can be a taotl mses and you can sitll raed it 
whoutit a pboerlm. Tihs is bucseae the huamn mnid deos not
raed ervey ltteer by istlef, but the wrod as a wlohe. Aaznmig, 
huh? Yaeh and I awlyas tghhuot slelinpg was ipmorantt! See
if yuor fdreins can raed tihs too.

10
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Giant x 3D Ilusion?

11
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Waves?

12
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Simpathic?

13
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Antipathic?

14
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- Incomplete pattern -
Brain Interpolation!

-Perception

The Kanizsa square, 1976

15
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“Local Coherency –Global Paradox"

16
Sandro delPrete. Enigmas Visuais. Rio de 
Janeiro, 2004, p. 45
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Biological Fundaments

Some kinds of neurons

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

18
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Ambient Intelligence

http://perso.limsi.fr/jps/enseignement/examsma/2004/BHATTI/
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Building
Automation

n http://www.zb-connection.com/energy-conservation/building-automation-systems
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Building Automation- Objetives

• Access Control
• Fire Detection

• Comfort (Productivity)
• temperature, humidity,… (PMV) 
• illumination, 
• waiting time for elevators, …

• Health issues
• air quality (renovation, filters…)
• CO2

• Energy Saving 
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Building Automation- Technologies

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

• Network
• Cabled
• PLC
• Wireless

• Devices
• Modularity (Easy to expand)
• 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



A. Bauchspiess - Laboratório de Automação e Robótica , Dep. de Eng. Elétrica – Universidade de Brasília - Brasil

Automatic Control

Supervision Command

Feedback
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Keep a process variable at the reference value
“Compare reference and measured value then act”

Automatic Control

SENSOR

P
R
O
C
E
S
S

ACTUATORAmplificador+ -

Automatic Controller

Error Detector

Reference
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Some PLCs.br
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Automation System
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Traditional Connection
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Bus Connection

AC power line
Bus line

...wireless
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The IEEE 802 Wireless Space

Data Rate (Mbps)
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ZigBee
802.15.4
15.4c

802.15.3
802.15.3cWPAN

WLAN

WMAN

WWAN

WiFi
802.11

0.01 0.1 1 10 100 1000

Bluetooth
802.15.1

IEEE 802.22

WiMax
IEEE 802.16

IEEE 802.20

ZigBee fills a gap for low 
data rate applications
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TELECOM 
SERVICES

m-commerce
info services
object interaction 
(Internet of Things)

ZigBee Applications

HOME 
CONTROL

CONSUMER 
ELECTRONICS

TV
VCR
DVD/CD
remote

security
HVAC
lighting control
access control
irrigation

PC & 
PERIPHERALS

INDUSTRIAL
CONTROL

asset mgt
process 
control

environmental
energy mgt

PERSONAL 
HEALTH CARE

BUILDING 
AUTOMATION

security
HVAC
AMR

lighting control
access control

mouse
keyboard
joystick

patient 
monitoring

fitness 
monitoring
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Slide Courtesy of

ZigBee Mesh Networking
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Slide Courtesy of

ZigBee Mesh Networking
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Slide Courtesy of

ZigBee Mesh Networking
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Slide Courtesy of

ZigBee Mesh Networking
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Slide Courtesy of

ZigBee Mesh Networking
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Climatization Example
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INTERFACE GRÁFICA 
ActionView®
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40/20

Development Room

On-Off 16-09-2006

Fuzzy Control 14-09-2006
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Intelligent Building Automation
2 m2
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Laboratório de Automação e Robótica  - ENE/UnB
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Mobile Thermal Comfort sensor  module

Mobile thermal comfort
sensor PMV

Thermal Radiation

Temperature

Humidity

Anemometer

Supervisory
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Hybrid Air Conditioner

Laboratório LARA

Duto

Forro PVC

Split - VentiladorEvaporativo

Reservatório 
de água

Grelhas de saída de ar
Grelha 

entrada de 
ar externo

Damper -
Misturador 

de ar

Compressor
(externo)

Teto

Duto
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44/28

Air Cond. Hybrid: Evaporativ-Conventional

SchematicsDamper

Sala de Reuniões - GRAV

Duto

Forro PVC

Split - VentiladorEvaporativo

Reservatório 
de água

Grelhas de saída de ar
Grelha 

entrada de 
ar externo

Damper -
Misturador 

de ar

Compressor
(externo)

Grelha
sobre a 
porta

Teto
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Hybrid Climatization: 
Evaporative-Conventional
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RFID occupancy identification 
for thermal load estimation
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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

Augmented 
Reality 
Localization Sys-
tem Results
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Indoor RFID Localization in the Context of Mobile Robotics
with Application in Ambient Intelligence

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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Thermal Load
influence Areas

Identification of
users in areas by

RFID – RSSI 
classificators

52/28

(Cristovam Silva Jr., 2012)
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Automação Predial

iPhone
WiFi

Arduino
ZigBee

Infra-Vermelho
Ar Condicionado

(Daniel Vilela, 2012)
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Automação e Monitoramento Remoto de Sistemas de 
Irrigação Visando Agricultura Familiar

(Vinícius Guimarães, 2011)
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RFID passiva no rastreamento de usuários 
para a automação predial (Frederico Rocha e Filipe Oliveira, 2013)



Occupancy by Passive RFID + Laser Beam
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DyTEE MAC/UnB –
Dynamic Timed Energy Efficient

DyTEE IEEE 802.15.4

Sensor 
Node



Perspectives
• Energy Efficiency Labeling of Buildings
• nearly Zero Energy Building
• Assisted Living
• Virtual Campus
• Ambient Intelligence
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Prof. Adolfo Bauchpiess
Short C.V.
– SENAI/1982 – Eletricista de Dispositivos de

Comandos Elétricos
– UnB/1986 - Eng. Elétrica

– Estágios: Telebrasília (1984), Prólogo (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. área de Controle

- Pós-Doc (Aachen/1997, Kaiserslautern/2005-6, Santa Barbara/2014)
- Projetos: FAP-DF, CNPq, CAPES, FINEP
- Erasmus Mundus – Kaiserslautern
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Projetos…
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Thank You!

Adolfo Bauchspiess
www.ene.unb.br/adolfo

adolfobs@ene.unb.br


