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TriDiCam wTriDi[;am

= Grundung: 22.09.2008

= Spin-Off: des Fraunhofer Institutes fur Mikroelektronische
Schaltungen und Systeme, Duisburg (IMS)

= Unternehmensform: GmbH

= Geschaftsidee: Entwicklung, Produktion und Vertrieb von 3D
Time-of-Flight Bildsensoren

= \Vision: Die TriDiCam GmbH will in wenigen Jahren aufgrund
des Technologievorsprungs zum fihrenden
Hersteller von 3D-Sensormodulen werden

= Geschaftsfuhrer: Dipl. Betriebswirt Jochen Noell
= Entwicklungsleiter: Dipl.-Ing. Stefan Schwope
= Mitarbeiter: Insgesamt 7 Mitarbeiter (Dipl.-Ing. und Physiker)

+ 200 Fraunhofer IMS Mitarbeiter

Hthe 3rd dimension
for your success”



Inhalt

« 3D Systeme

* Prinzip des indirekten Time-of-Flight
» Parametrierung und Robustheit

* Fragen zum Verfahren

« Applikationsbeispiele

-the 3rd dimension
for your success’™



Inhalt

- 3D Systeme

* Prinzip des indirekten Time-of-Flight
» Parametrierung und Robustheit

* Fragen zum Verfahren

« Applikationsbeispiele

-the 3rd dimension
for your success’™



@ ibicam

3D System

for your success”™



@ ibicam

3D System

3D Scene

<
N~

N—

-the 3rd dimension
for your success’™



@ ibicam

3D System

Background
Light
3D Scene
<
N
"~

-the 3rd dimension
for your success’™



@ ibicam

3D System

Background
Light

3D Scene
N

v\ Laser-Puls Sender (E,)

N—

-the 3rd dimension
for your success’™



@ ibicam

3D System

Background
Light
3D Scene
N
N—

Laser-Puls Sender (E,)

Laser-
Trigger

TriDiCam 3D Sensor

N—

-the 3rd dimension
for your success’™



Inhalt

« 3D Systeme

* Prinzip des indirekten Time-of-Flight
» Parametrierung und Robustheit

* Fragen zum Verfahren

« Applikationsbeispiele

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

Eot
Elaser 1 =t
Tshutter I ;t
Uine | ;t
Uine | =t
tt Prinzipskizze

-the 3rd dimension
for your success’™



@ ibicam

iDle

rincip

3D P

Tshutter

Prinzipskizze

.
.
7
£
®
£

for your success”™

--the 3rd d




@ ibicam

iDle

rincip

3D P

Tshutter

Prinzipskizze

.
.
7
£
®
£

for your success”™

--the 3rd d




@ ibicam

3D Principle

Eol o to.
i Tpulse i
i i t
EIaser 1 : i
i Ttravel AT i ‘
N | t
Tshutter i :
i TShUttefl i Tshutterz
l : V'[
A 1 1
Uint : i
i i t
A X
Uint i !
| | 't Prinzipskizze

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

Eol o to.
i Tpulse i
N i :
EIaser : i
i Ttravel AT i
i l Vt
Tshutter 1 | :
i TShUttefl i Tshutterz
N i t
Uint : i
i / i / .
A : i t
Uint i !
| | 't Prinzipskizze

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

Eol o to.
i Tpulse i
i i t
EIaser 1 : i
i Ttravel AT i
. i t
Tshutter i :
i TShUttefl i Tshutterz
I : V'[
A 1 1
Uint I :
i 3 i
l /, Uintl R
| | t
A X
Uint i !
| | 't Prinzipskizze

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

E A t : I
0 0, to;
i Tpulse |
l i V'[
A 1
EIaser : i
i Ttravel AT i
i l Vt
A | "
Tshutter | :
i TShUttefl i Tshutterz
: | 'y V'[
Uint 1 | i
i 3 i
: /_" Ulntl i . L=J|nt2
| | t
Uint 1 : :
| | 't Prinzipskizze

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

»
|

E,1 t, .
0 0: to;
1 1
| Tpulse :
| | t
A 1
EIaser : i
- Tiave |AT l
! travel : .
T A : : t
shutter ! |
: Tshutterl : Tshutterz
: | >
A : : 7 S
Uint : i
i 'y :
1 1
A | : t
Uint | : 'y
1 1
I y_ . .
! ﬁ Umt,laseirl /—" Umt,|aser2

| ; Prinzipskizze

-the 3rd dimension
for your success’™



o @ ibicam
3D Principle

't

§
C U int, laserl

d = — °Tpulse° 1

2 . U int, laser2 )

\

Uint ‘ -
A
ﬁ_ Uint,laserl /—" L;JintJasefz

{ Prinzipskizze

-the 3rd dimension
for your success’™




Inhalt

« 3D Systeme

* Prinzip des indirekten Time-of-Flight
 Parametrierung und Robustheit
 Fragen zum Verfahren

« Applikationsbeispiele

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

a b
1 1
| Tpulse |
| | t
A 1
EIaser : i
i Ttravel i
T A : : t
shutter ! |
: Tsh utterl : Tsh utter2 R
1 I >
A : : 7 S
Uint : i
i 'y :
1 1
A | : t
Uint | : 'y
1 1
! - . .
! ﬁ Umt,laseirl /—" Umt,|aser2

| ; Prinzipskizze

~the 3rd dimension

for your success”™




@ ibicam

3D Principle

i ty -
i Tpulse i
: i t
A 1
Elaser : i
i Ttravel i
. | t
Tshutter : ! Done inside
i Tehutter1 i Tshutter2 R I every Pixel
: | 'y V'[
Uint I : i
i 3 i
:/_V Ulntl i v LJth
| : t
A I 1
Uint | : 'y
: T Uint,lasérl /—v Uint,l;a_ferZ

| ; Prinzipskizze

~the 3rd dimension

for your success”™




@ ibicam

3D Principle

A ,
E, to: to! =
i Tpulse i
’ i t
A 1
Elaser : i
i Ttravel i
N | t
Tshutter : | Multiple
i Tshutterl i Tshutterz o B ACCUI’T:]UlatIOnS
i . > on Chip
A : : r 1
Uint I :
i 3 i
:/_V Ulntl i v LJth
: : i
A ,
Uint i | r'y
: ﬁL Uint,lase:rl /—" Uint,l;a_ferz

: t Prinzipskizze

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

a b
1 1
| Tpulse |
| | t
A 1
EIaser : i
i Ttravel i
T A : : t
shutter ! |
: Tsh utterl : Tsh utter2 R
1 I >
A : : 7 S
Uint : i
i 'y :
1 1
A | : t
Uint | : 'y
1 1
! - . .
! ﬁ Umt,laseirl /—" Umt,|aser2

| ; Prinzipskizze

~the 3rd dimension

for your success”™




@ ibicam

3D Principle

E,1 t .
0 0: to;
1 1
| Tpulse |
| | t
A I
Easer : i
i Tiravel i
T A : : t
shutter ! |
e Tshutterl L TshutterZ _
t

Prinzipskizze

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

E,1 t .
0 0: to;
1 1
| Tpulse |
| | t
A I
Easer : i
i Tiravel i
T A : : t
shutter ! |
e Tshutterl L TshutterZ _

Prinzipskizze

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

a b
1 1
| Tpulse |
| | t
A 1
EIaser : i
i Ttravel i
T A : : t
shutter ! |
: Tsh utterl : Tsh utter2 R
1 I >
A : : 7 S
Uint : i
i 'y :
1 1
A | : t
Uint | : 'y
1 1
! - . .
! ﬁ Umt,laseirl /—" Umt,|aser2

| ; Prinzipskizze

~the 3rd dimension

for your success”™




o @ ibicam
3D Principle

pulse |

Prinzipskizze

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

tOi to:
[ T a

pulse

= A
. ______________________________________________________________________________________________________]
the 3rd dimension
for your success”™

Prinzipskizze



@ ibicam

3D Principle

tOi to.
i Tpulse i

Prinzipskizze

-the 3rd dimension
for your success’™



@ ibicam

3D Principle

a b
1 1
| Tpulse |
| | t
A 1
EIaser : i
i Ttravel i
T A : : t
shutter ! |
: Tsh utterl : Tsh utter2 R
1 I >
A : : 7 S
Uint : i
i 'y :
1 1
A | : t
Uint | : 'y
1 1
! - . .
! ﬁ Umt,laseirl /—" Umt,|aser2

| ; Prinzipskizze

~the 3rd dimension

for your success”™




o @ ibicam
3D Principle

( _ A
C U int, 1asert
d =—°Tpulse° 1 it Taser

2 . U Int, laser2 )

Prinzipskizze

-the 3rd dimension
for your success’™



o @ mibicam
3D Principle

\
C ( U int,lasent
d — —°Tpulse° 1
2 . U Int, laser2 )
| i / ! Uintl i v l;Jintz
i i t

Prinzipskizze

1 1
1 1
1 1
I I
1 1
I I
1 1
1 1
-the 3rd dimension
for your success’™



o @ ibicam
3D Principle

( _ A
C U int, 1asert
d =—°Tpulse° 1 it Taser

2 . U Int, laser2 )

R g /
i / ! Uintl i v yintz
' / | Eint,laserz Material

i Prinzipskizze

I
1
I
1
-the 3rd dimension
for your success’™

int

— f Uint.laslbrl




o @ ibicam
3D Principle

( _ A
C U int, 1asert
d =—°Tpulse° 1 it Taser

2 . U Int, laser2 )

R g /
i / ! Uintl i v yintz
' /—v Eint,laserz g Material

i Prinzipskizze

I
1
I
1
-the 3rd dimension
for your success’™

- Ratio

int

— f Uint.laslbrl




o @ ibicam
3D Principle

( _ A
C U int, 1asert
d =—°Tpulse° 1 it Taser

2 . U Int, laser2 )

Prinzipskizze

-the 3rd dimension
for your success’™



o @ ibicam
3D Principle

( _ A
C U int, 1asert
d =—°Tpulse° 1 it Taser

2 . U Int, laser2 )

Uint' i i /
i J ! Uinu i v l;Jintz
Prinzipskizze

1 1
1 1
1 1
I I
1 1
I I
1 1
1 1
-the 3rd dimension
for your success’™




o @ ibicam
3D Principle

( _ A
C U int, 1asert
d =—°Tpulse° 1 it Taser

2 . U Int, laser2 )

U.,t i
'” | ’ l : l / ) Ratio
: o / A !

Uintl : o v l;Jintz

Prinzipskizze

1 1
1 1
1 1
I I
1 1
I I
1 1
1 1
-the 3rd dimension
for your success’™



o @ mibicam
3D Principle

( _ A
C U int, 1asert
d =—°Tpulse° 1 it Taser

2 . U Int, laser2 )
Uint' i | / > ¢ .
| | N | I Ratio
! o Uinta : o v l;Jintz
i i t
Uint| i i /I/—‘r
i /41 Uint.laslbrl v L;Jint,laserz
’ ‘ ! i Prinzipskizze

-the 3rd dimension
for your success’™



o @ mibicam
3D Principle

( _ A
C U int, 1asert
d =—°Tpulse° 1 it Taser

2 . U Int, laser2 )

Unt a "
| | | I Ratio
| & Uity - v Yine
U A i i l t
" g 'y gAccumuIations
i _— i Uint.laslbrl / v L;Jint,laserz
’ t Prinzipskizze

1
-the 3rd dimension
for your success’™



@ ibicam

3D Principle

a b
1 1
| Tpulse |
| | t
A 1
EIaser : i
i Ttravel i
T A : : t
shutter ! |
: Tsh utterl : Tsh utter2 R
1 I >
A : : 7 S
Uint : i
i 'y :
1 1
A | : t
Uint | : 'y
1 1
! - . .
! ﬁ Umt,laseirl /—" Umt,|aser2

| ; Prinzipskizze

~the 3rd dimension

for your success”™




@ ibicam

EO A to

i b
=) () |
EIaser ! i i :
i Ttravel r\/\ i (’\/\ .
Tshutter I i i :
i Tshutterl i Tshutterz > .
Uine 1 i i ‘/_A_ :
/:rr Uinta / v Yinez
Ui ] i i /r t
i /_‘F Uint,laseirl / : Ltjint,laserz
| : t Prinzipskizze

-the 3rd dimension
for your success’™



v

Bol o to
=)
: T :

t
EIaser T
Cdl allolnl

I - i —
i /jr Uintl i/ l L=Jint2

A i t

Uint /r

i /_‘F Uint,laseirl / i L=Jint,laser2
! : t Prinzipskizze

-the 3rd dimension
for your success’™



EO tOi to:
i Tpulse i
a | k
EIaser T i i
i Ttravel | | I I
LTshlarl:l L A \ 1 hLter/, N
i /_v Uintl i / L=Jint2
. | t
Uint i | r'y
! ﬁL Uint,laseirl /—v Uint,laser2

»
|

| ; Prinzipskizze

-the 3rd dimension
for your success’™



o ‘Tril]icam
3D Principle

E,1 t, .
o o
1 1
| Tpulse |
A 1 1
Easer : | ’
i Ttravel i
T A : : t
shutter ! |
: Tshutterl : Tshutterz R
1 I >
A : : 7 S
Uint : i
i 'y :
| | t
U.t |
Int : | r'y
1 1
I y_ . .
! ﬁ Umt,laseirl /—" L;Jmt,|asef2

| ; Prinzipskizze

-the 3rd dimension
for your success’™



Inhalt

« 3D Systeme

* Prinzip des indirekten Time-of-Flight
» Parametrierung und Robustheit

* Fragen zum Verfahren

- Applikationsbeispiele

-the 3rd dimension
for your success’™



@ ibicam

Applications

Car Profile-
Measurement

Goal:

100 Profiles/s, that is
every 55cm a profile of
a car driving 200km/h

-the 3rd dimension
for your success’™




@ ibicam

Appllcatlons

~ -~ Iestcamera Parcel Profile-
= Measurement
Goal:

Scan profiles of parcels
out of different
materials

-the 3rd dimension
for your success’™




@ ibicam

Appllcatlons

Parcel Profile-
Measurement

Goal:

Scan profiles of parcels
out of different
materials

-the 3rd dimension
for your success’™




Applitions G

kd TriDiGLPlayer - BETA Il (16.06.2010) (=13

--the 3rd dimension
for your success’™



@ ibicam
Appllcatlons

Sliding Door
Problem

Goal:
Detect direction of
pedestrians

o g w : - . /, - >
- — a - g /’ -
- ot — | .
Lihe 3rd dimension
for your success”™




@ ibicam
Appllcatlons

Gesture Control

Goal:

Robust gesture control
in industrial, domestic
and automotive envi-
ronments.

-the 3rd dimension
for your success’™




- @ ibicam
Appllcatlons

Gesture Control

. Goal:

Robust gesture control
in industrial, domestic
9‘ and automotive envi-

‘Trini(:am ronments.

-the 3rd dimension
for your success’™

Application Gesture Control



@ ibicam

APPhcatmns

! Spy Detection

Goal:
- A & . Check of critical areas.

for your success”




S TrDICa
Array Sensor Data

--the 3rd dimension
for your success’™




@ ibicam

Thanks!

www. TriDiCam.de
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