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People tracking with a network of stereo cameras

Eagle Vision Systems

eindhoven, august 26, 2010
Arend van de Stadt



Eagle Vision

eagle vision systems

people logistics

examples, including CSI The Hague
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Eagle Vision Systems

dutch company (Naarden)
founded 1995, 15 employees
products based on computer vision:

industrial inspection systems
people logistics

__ Eagle Vision
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Industrial inspection systems

Basic Scout: Product inspection (damages, mix-up)
Inline FBI:  Glass detection in bottles (optical)
BCL Scout: Bagage mspectle (multl sensor)
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customers

Nestie

Good Food, Good Life

Schiphol Group "““"""HI
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Eagle Vision

PEOPLE LOGISTICS



how long do | have to wait?
" how to improve proces flow?

- istherea dangerous situation?
“human behavior analysis

a oute did this person take
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EAGLE EYE



Interface PC ~—___

- GUI
- to external systems

= Eagle Eye
stereo camera +
processor



Platform: network of stereo cameras




Eagle Eye
stereo camera with processor
measures colorand 3d position per pixel

object height is discriminating feature
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single camera tracking
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networked cameras Sl

scalable up to e.g. 20 cameras
covering up to e.g. 20x20m area
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Example: tracking people ===

STW Jaarcongers 8 October 2009

6 cameras
>100 people
>10 hrs continuous operation



demo L

STW Jaarcongers, 8 October 2009

Eagle Vision
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What do we measure

People

Routes
Counts (totals, per area, averages, etc)
Behavioral events (enters area, leaves, moves, etc)

Environment
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{"event_nr": 1, "event_id": 4, "track_id": 1, "time_stamp": "124", "position_x": 2.134, "position_y": 1.892 }
{"event_nr": 2, "event_id": 4, "track_id": 1, "time_stamp": "125", "position_x": 2.568, "position_y": 2.013 }
{"event_nr": 3, "event_id": 4, "track_id": 1, "time_stamp": "126", "position_x": 3.004, "position_y": 1.992 }
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Low density
High density, high speed
High density, low speed

Eagle Vision

off-line

on-line
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application development

health |
care transport retail é

SPI tracking engine

Partners
(or Eagle)

Eagle

agiC V

2010



Eagle Vision

DEVELOPMENT PROJECTS



Eagle Vision

CSI The Hague

About CSI The Hague  Organisation News

Digitize the crime
scene: fiction
becomes reality

You can only investigate a crime
scene once. If you forget to
secure possible evidence, it will
be gone forever. Wouldn't it be
nice if we could preserve the
crime scene digitally? So we
could still investigate afterwards
and train our professionals in
virtual reality? In CSI The Hague
the Netherlands Forensic
Institute, high-tech companies
and state-of-the-art knowledge
institutes work together on the
digital crime scene.

News

20-4-2010

Press release: CSI The Haque
brings innovation to forensic
investigation

29-03-2010

CSI The Hague presented in the
us

—— v
29-03-2010

Chess Embedded Technology Eagle Vision Systems The Hague University e
CSI The Hague team to visit

© 2010 Eagle Vision Systems



@

Eagle Vision

Use case Children
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EXAMPLES



service times

File Control Settings View Visualisation Help

(retail,
public transport)

Eagle Vision

Nurnber of images [1897 ‘

Images per second 22

Active configuration:

‘ default product

Current capture time

‘ 12416708 10:52:55

SPI'WLM Scout Release 3.0

Nr occupied squares

Dccupied:

Current service time:

Nr of people served:

Average service time:

10:52:55
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people tracking

2.0]
(retail,
security) b :
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- Eagle Vision

Trial name : Trial 11 Trial name : Trial 12 Trial name : Trial 13
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fall detection
(health care,
security)
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example 4

CSI The Hague

About CSI The Hague  Organisation News

Digitize the crime
scene: fiction
becomes reality

You can only investigate a crime
scene once. If you forget to
secure possible evidence, it will
be gone forever. Wouldn't it be
nice if we could preserve the
crime scene digitally? So we
could still investigate afterwards
and train our professionals in
virtual reality? In CSI The Hague
the Netherlands Forensic
Institute, high-tech companies
and state-of-the-art knowledge
institutes work together on the
digital crime scene.

News

20-4-2010

Press release: CSI The Haque
brings innovation to forensic
investigation

29-03-2010

CSI The Hague presented in the
us

—— v
29-03-2010

Chess Embedded Technology Eagle Vision Systems The Hague University e
CSI The Hague team to visit
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living room
with
9 3Af S

Obijective:

measure tracks
Investigators
with training
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Eagle Vision

people tracking

Gereed
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Environment Occupancy Map ==z=

waar heeft iedereen gelopen?
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unigue properties

Eagle Vision delivers robust people tracking platform:
stereo camera
scalable system

tracking without tags (like RFID, mobile)

3D information on people position, pose, and behavior

3D information on objects in the environment (scene modelling)
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Interface PC ~—___

-GUI
- to external systems

© 2010 Eagle Vision Systems

Eagle Eye
stereo camera

behavior events

-

The Observer XT

Eagle Vision
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example behavior events:

16:05:34 personl enters room 2
16:05:36 person2 enters room 2
etc.
etc.



