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Index

Introduction (Location, Lab)
New laser sources for marking (Rapid NX, Pico IR/SHG 10/50)

Application improvements (Black marking, cleaning (metal, thin films), glass cutting,
ceramic structuring..)

Software development (5.3 incl. 3D, Wmof in 5.3)
2D/3D vision process (line scanner, teach & match, pros)
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Coherent Rofin AppsLab in Glinding/Munich

Former Rofin marking division headquarter, ~180 employees, located northwest of Munich
Specializing in nanosecond lasers and sub-nanosecond laser marking/micro applications

4 labs, 6 employees, ~25 laser sources

All flexible class 4 workplaces

2 workstations with X,y,z,u,v axis +3D scanner

Wavelengths: 355nm, 532nm, 1064nm, 10.6pm

Pulse durations: 10ps — 200ns

Power levels: 100W (1064), 30W (532), 10W (355), 30W(10.6)
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Coherent Rofin AppsLab in Glinding/Munich

Lab equipment for process development / result verification

)
AN
o
o1
>
3
Q_)
n
)
-
n
O
b
)
=.
>

Q
3.
®)
=
@)
n
)
@)

O
@D

~
Q.
D

O
—
-y
3
®
QO
)]
c
-
D
3
)
-]
s
-
@)
c

Q
-y
>
D
9]
V)]
Q.
Q)
—
)
-
=
=
QO

=

F O
>

~—’

Various code readers (DMC, Barcode ...evaluation, read out)

Nano focus (large area topography)

Color Eye (LAB color measurement)

3D printer (custom made fixtures)

Saltwater spray test (corrosion resistance test) N
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New USP Laser Sources (Rails)
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Short pulse laser sources for marking/micro

Powerline Pico 10 (1064 & 532 nm)
« Compact design, air cooled

« Upto 8 W IR, 3W SHG

» High efficiency amplifier

 All-in-one package

Laser Beam source

PowerLine Pico 10-1064

PowerLine Pico 10-532

Wavelength (nm):

Average power (W)

Pulse frequency (kHz):
Pulse width (ps):

Bearn guality:

M2

Energy per Pulse (u]):

Peak power (kKW):

Beam diameter (mm);
Divergence angle full radius (mrad):
Polarization:

Power supply (v DC):
Operating temperature (°C):

Laser Marker

1064

8 @ 400 kHz

200 - 800

550 @ 400 kHz

TEMgg

<16

20 @ 400 kHz; 10 @ 800 kHz
20 @ 400 kHz

approx. 2

callimated

random; = 100:1

115 - 240 +/-10, 50/60 Hz
15-35

PowerLine Pico 10-1064

532

3 @ 400 kHz

200 - 800

450 @ 400 kHz

TEM g

<15

7.5 @ 400 kHz; 3.5 @ 800 kHz
7.5 @ 800 kHz

approx. 2

collimated

linear; = 100:1

115 - 240 +/-10, 50/60 Hz
15-35

PowerLine Pico 10-532

Wavelength (nmj:

Pulse frequency (kHz):

Pulse width (ps):

Dimensions (W x D x H, mm):
Air flow (m3/h):;

Field size {mm):

Focus distance {mm):

Supply unit dimensions (W x D % H, mm):
Software:

Air flow 19" supply unit {(m3/h):
Power supply (V).

Operating temperature (°C):
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1064

200-300

550 @ 400 kHz

167 ¥ 631 x 285

approx. 180

120 %120 or 240 x 240
193 (+/- 7)or 432 (+/- 25)
19, 2 rack units

VLM

approx. 80

115 - 240, +/- 10, 1 P/N/PE
15-35

532

200 - 800

450 @ 400 kHz

167 x 631 x 285

appraox. 180

120 % 120 or 240 x 240
193 (+/- 7)or 432 (+/- 25)
19", 2 rack units

VLM

approx. 80

115 - 240, +/- 10, 1 P/N/PE
15-35
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Short pulse laser sources for marking/micro

Powerline Pico 50 (1064 & 532 nm)
* High power version of Picol0

« Upto40 W IR, 25W SHG

* Ps pulses (<500ps)

Laser Beam source

PowerLine Pico 50-1064

PowerlLine Pico 50-532

Wavelength (nmj:
Average power (W)
Pulse frequency (kHz):
Pulse width (ps}):
Beam quality:;

M=

Energy per Pulse (p)):
Peak power (KW):
Beam diameter (mm):

Divergence angle full radius (mrad):

Polarization:
Power supply (v DC):
Operating temperature (°C):

1064

40 @ 250 kHz

200 -800

< 500 @ 250 kHz
TEMug

1.5

160 @ 250 kHz

> 320 @ 250 kHz

3

<]

linear; = 100:1 vertical
115 - 240 +/- 10%, 50/60 Hz
15-35

532

25 @ 250 kHz

200 - 800

< 500 @ 250 kHz

TEMan

1,5

100 @ 250 kHz

=200 @ 250 kHz

thd

<

linear; = 1001 horizontal
115 - 240 +/- 10%, 50/60 Hz
15 35

Laser Marker PowerLine Pico 50-1064 PowerLine Pico 50-532
Wavelength (nm): 1064 532

Pulse frequency (kHz): 200 - 800 200 - 800

Pulse width (ps): < 500 @ 250 kHz < 500 @ 250 kHz

Dimensions (W x D x H, mm};
Field size (mm);
Focus distance (mm);

Supply unit dimensions (W x D x H, mm):

Software:

Air flow 19" supply unit (m3/h):
Power supply (V)

Operating temperature (°C):
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360x980x 212

variable

variable

2 HE"x 482,6 x 400

VLM

70

115 - 240 +/- 10%, 50/60 Hz
15-35

360 X980 x 212

variable

variable

2 HE" x 4826 x 400

VLM

70

115 - 240 +/- 10%, 50/60 Hz
15-35
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Ultra short pulse laser source for marking/micro

Rapid NX (1064nm)

« Seed burst mode, pulse picking
e Upto IOW IR

* Ps pulses (<15ps)
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Laser head PowerLine NX
Wavelength (nm}: 1064
Laser power: approx. 7 W@ 1 MHz
Pulse frequency: 50 kHz - 1 MHz
Beamn quality M2 <13
Ellipticity: 085<1.15
Pulse Energy: 50 y) @ 50 kHz

74 @ 1 MHz
Pulse width: 10to 15 ps
Peak power: JTW@ 1 MHz
Dimensions: approx. 460 x 330 x« 180
(LxWxH, mm)
Weight (kg): approx. 28 (laser source)

Supply unit (19")

Dimensions:
Weight (kg):
Cooling:

Power supply:

Power
consumption (W):
Operating
temperature (*C):
Air flow19” (m?/h):

3Ux 19"

approx. 20

water cooling chiller
optional

115 - 240 V +/- 10%,
50/60 Hz

100 - 240, < 500

15 -30

80
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Further Coherent sources coming soon

HyperRapid NX (355nm) PL AVIA NX 20/40-355  PL AVIA LX 20-355
e 355nmM « 355nm e 355nmM

« 30W @ 400kHz * 40W/130kHz « 20W/50kHz

* Ps pulses (<15ps) * <35ns/130 kHz « <30 ns/ 50kHz
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?
Why Shorter pUISeS " Critical pulse width

Two- Classic heat
temperature conduction
model equation
,,c{old“ processing »thermal” processing .
100 - h ~
Ablation rate, o w
Quality Ablation rate [arb. units] Stem__-i
[arb. units] Euualitw_.r larb. units] /
70 -
Depending on material o0 -
and process quality: 507
100% ~ 10-20 mm¥min 40 4
30 -
20 -
10 -+
0
0,0001 0,001 0,01 0,1 1 10 100 1000

Pulse duration [ns]
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Application Improvements
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Bottom-up glass (transp. brittle material) cutting

Improved edge quality for bottom-up glass cutting process with short pulse lasers

Lens

Glass %J%

Glass particles

« 1: Focal plane is placed below substrate

« 2: Contour is executed repeatedly

« 3: Focal plane is shifted step by step through the glass substrate from bottom to top

(either mechanical or optical z-axis) )
Aspect ratio up to 1:20
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Glass cutting, quality vs. cycle time

Laser parameters can be optimized for quality or execution time.

50,0 - -
Process time PL Pico50-532
40,0
0
@
.530’0
=1
a
320 0
E ¥
a
10,0
o
i
0,0 -
circle 2mm circle 10mm circle 60mm
glass thickness ®d=1mm ®d=2mm ™md=3mm ®d=5mm
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Allows wavelength change for polymer marking

Industry standard: ns-UV lasers (e.g. Rofin E UV5)
Process info:
PLE20 THG « high speed marking,
» very low cycle times required (~1-2 sec./part)
« 355nm needed for contrast on polymers

New process: ps-SHG lasers (Rofin Pico10-532)

* Increased process speed

PL Pico 10-532 « Substitution of UV laser, 532nm instead of 355nm
 Sufficient contrast

* Reduced cost of ownership (less maintenance, higher
lifetime)
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...and high power for brittle material marking

. Industry standard: ns-UV lasers (e.g. Rofin E20 THG)

Process info: slow, large chipping

New process: ps-SHG lasers (e.g. Rofin Pico50-532)
* Increased process speed (up to 15x faster)
 Substitution of UV laser

» Short pulses improve quality drastically

PLE20 THG PL Pico 50-532
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PCB cutting

2mm FR4, no copper layers

Industry standard: ns-UV or SHG lasers (e.g. Rofin E
UV10, E25 SHG)

Process info:

« Slow process speed (<10 mm/s)

» Large HAZ, carbonization, particles
» Discoloration of PCB substrates

New process: ps-SHG lasers (Rofin Pico50-532)

« Similar or increased process speed

« Substitution of UV laser, 532nm instead of 355nm
* Low HAZ

» Reduced particles & carbonization
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PCB cutting

Process info:

Up to 2mm PCB thickness possible

Effective cutting speed up to 30 mm/s

Nearly debris free cuts

Full cut, half cut or depaneling possible
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Ceramic structuring

Industry standard: -

Process info:

* high speed marking,

» very low cycle times (~1-2 sec./part)

» 255nm needed for contrast on polymers

New process: ps-SHG lasers (Rofin Pico10-532)

« Similar or increased process speed

» Substitution of UV laser (532nm) instead of 355nm
 Sufficient contrast

* Reduced cost of ownership (less maintenance, higher
lifetime)
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High speed surface cleaning of metals

PL Pico 50 (IR/SHG) ideal solution due to:
« High repetition rate / pulse energy

* Low ablation rate on metals, heat input and recast Up to 15 cm?s cleaning rate

=
S
©
=
3
b=

E]

PL F20 vs. PL Pico 50-532: Cleaning of aluminium housings for electronic devices
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2.5 cm?/s cleaning rate
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0.000

, _ 5 3 S % "™ [Profiel | Forz.dist | Hght gt [Fight.ave.
”"""”""ﬂfﬂfﬁﬁmﬁﬂﬁﬁr B SO : Seg.1 | 50.234um| 0.018um| 1.269um
AAAMAAANANALANAAVAMAMAAAA SN MRS MM A 4 cm?/s cleaning rate EEEE-EGR-SSon o
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Thin film ablation with PL Pico 50-1064
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Black marking of metals

Industry standard: ns Fiber lasers, DPSS (PL F20, E25)
Process info:
» Classic surface “annealing”, laser —heat —oxidation

PL F20 Varia
» Shiny/glossy mark, visible color changes (dependent

on viewing angle)
« Parameter settings depend on material, surface finish...

New process: ps-IR lasers (Rofin PL Rapid NX)
« Extremely high contrast achievable.
PL Rapid NX Mat, angle independent mark
» At least 50% faster compared to fiber laser annealing
« Stainless steel, titanium, aluminium (copper, brass)

» Very good corrosion resistance properties
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Software Development
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VisualLaserMarker software version 5.3

Newly developed user interface

isual Laser Marker - [Golf Alchemy, VLM (*Surface ) *:1] = Ee

File Edit View Draw Options Teols Window ?
DEE $BR|»- SBER| @040t .,g.-i\'fzwzm 1 | & A EEE\BEUU:H@@\

S [Rosuniad < [0 @A Q2 [ @A <0 % B0 o0 [FR e o H[0 |00 2 p e EE s e CoObA®

B e @‘

Bl %[15752mm  v:.[74970mm  width:[53.812mm  Height:[25.000mm  Angle:[270.00 ‘
' 5 010+ 1S[U030 S8 A0 ARG 45 1 S0 1 55 1 60 1 G5 1 70+ 1 75+ 1 80 1 85+ 1 80 1 85 1 100 1 105 1 110 1 15+ D2p

I T T I I R

| Group Properties

[ Wobble | ExscuonMode | Layer | Backgound | Userdata |
Group | Pos/size | LPype | Lsser | Gaivo | Delaybeam | Raster
Actuating varizble Spot distancs preview

@  Pumping power 50,0 %
@ Output power _wm}w B
Frequency 200000 Hz [ @
Speed 200mm/s &
Spot distance [0,0010 mm = @

Pulse width 4 ns -

Defocus 0%

Line width 0,100 mm

overtap: 88 %

m

Stendard cw:[]

20
I WG

[2017-05-16 16:29:17.721] Grt

15
, [2017-05-15 15:49:58.316] DX
10

3

¢ [ 3l B
RN i e
mwdua\ o omex B[ wmeeslE] [ momkmer (| [nmow

~config-win32oxm| 7400, 2700 R{74.00,27.00) PB.17.20057) Ln1 Coll

Object name = Group663
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VisualLaserMarker software version 5.3

il Visual Laser Marker - drawing1.VLM *

File Edit View Draw Options Tools Window 7
[D@EE |t BR[| EER| O D AD R |2 W |EB|E%0||F [Rofinstandad BT R E e EE M B e
|nEreaa=@s | w|vei: sz
| L] ~Al===|-==|BEBO|I|O
""" (= @ |52 ] | i drawingl VLM =1 (o= =]

| 20 10 e e 10 200 30 40 300 @00 v T0 80 G0 0 A00 v LLG v 120 v 130 0 140 II

= [ 3R

-

m

3

|« | m

| X:"l],l]l]l] mm | ‘r’:"l],l]l]l] mm | ‘.l.l"idth: Heighl:"l],l]l]l] mm | Angle:”l],l]l] * | |
| | [—— g [—— g [—— H — :
~config-win32xml -11.00, 101.00 R(-11.00,101.00) P(101.60,96.22°) LnlColl

Press F1 for help.
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VisualLaserMarker software version 5.3

Newly developed user interface
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VisualLaserMarker software version 5.3

ili§ Visual Laser Marker - drawingl.VLM * = 23
File Edit View Draw Options Tools Window 7
D@FE| BR[| | EER| -0 AT # | ? W |[|H H%||H |Rofinstandad | RiE R T | EE| W E B k|
|nlEB=aae@ga«<|w||véGiz @z vowColdA®m @D mER: g %
I L] ~AlE=====|BEO0|OO®
il drawingl VLM "2 [o ][ = |[ =] | ¥ drawingl.vim =1 (=)= ][ =]
or S0 0 S0 100 0 IS0 0 200 1 2500 1 -300- 1 -350- 1 o
300 T
250
200
Projection Unfold 150 =
I.---'--...‘.H'"" ]
K *& "
50
:J‘| 11 b
‘ %:[0000mm | v:[0.000mm | widih0.000mm |  Height:[0.000mm | Angle:[0.00 ||
| —0 #H0——[ #H0F——[ BHF—[ H#
PressFl for help. ~config-win32aml -50.00,142.00  R(-59.00,142.00) P(153.77,112.56%) Ln1 Coll
T T
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VisualLaserMarker software version 5.3

Il wim mvravinn~wvau onf navt e~ ~:4: e

o A\ PO

Projection unwrap
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VisualLaserMarker software version 5.3

iili} Visual Laser Marker ¢

File Edit View Draw Options Tools Window ?
[DFE| B o SBFR|( -0 & DE | 2N|[E|# %30 |8 [Roinstandard
“Ck’EEQQ@‘@.@?{‘-NW—E@w B /MOl DA®EERmEE . ¢ %

‘ ‘ | A== | (@)
“1 "! ll k== = Surface | Pos./size
iili} drawingl.VLM *:2 =
Type: Cylinder
Mapping: Unfold
________ Models: 1 -
_______ Triangles: 12800
......... Vertices: 6500
......... Model ID andname |1 Workpiece1
File name
Nomal angle upper bound 50—0’ Ei‘
1 »
| Bl x[13.000mm  v:(31.000mm  width:[125.664 mm  Height: [80.000 mm  Angle:[0.00 * ‘
(G:Standard [i——= H [F—— [20mmsE] —}— [fookH ] [—— [0000ow ]
Object name = Surface207 ~config-win32.xml| 64.00, 14.00 R(64.00,14.00) P(65.51,12.34%) LnlColl
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VisualLaserMarker software version 5.3

50 FPS

wl A PyG

L LY
e 23 e g T LN N IO S g T ST

M B e e

=
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VisualLaserMarker processing of 3D surfaces
Demonstration of workflow
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Marking on the fly in version 5.3

Completely revised user interface for improved usability and simple layout verification

i Visual Laser Marker - IWMof AndreaViM ] A ™ il W N | e~ WMot Andrean +2) A . il W N 1

il File Edit View Draw Options Tools Window 7 ew Draw Options Tools Window 7
[pEE sme -8R ~r00a0 k|2 R ] ~rAl===|=="|EH80|100] ‘2R -~[50G|-r00ADuE-|?%| ] ~Al===|=="|E80[1|e ]
|8 (Powstontaa ] |5 [E 5 @ & 2 [ @ # x| 4 || %0 |[E (B o |Eim e F L H@ R [E 0] S dard BN e S R EE R I EE L

PRI

. e——
Drawing settings £s

| Generalsetngs | Drawing |  Optimization | Axes |
s seftings |  Gavohesd |  Semptincludefie |

W-ais
Mois acceleration

[C] Use defautt settings 1000.0 fsec? =

s velocity s deceleration
0.0 = 10000 eec? =

Invert direction for MOF
[¥] *Retum axs to home position

S| | | X S

GalvoShadow263

«»

el _—
‘ ﬁ X ‘-23,l]l]l] mm  Y:|29.000 mm Width: |157.080 mm Height: |60.000 mm Angle: (0.00 * | 40 mm | v:||30.500 mm ‘width:(|157.080 mm Height:|60.000 mm Angle:[0.00 * ‘
G:Standard - 100.0% =f 1f 100 mmds < - 500.0 kHz |- I 0.000% - 100.0% = 100 mmds of - I S00.0KHz -~ 0.000% |5
PressF1 for help. ~config-win32xml -70.00, 3ce206 ~config-win32.xml 62.00, 3(
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Marking on the fly in version 5.3

Reduced cycle time due to simultaneous rotation and marking...
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Marking on the fly in version 5.3

...while maintaining the quality
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Marking on the fly in version 5.3

For comparison: classic step and repeat marking
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2D/3D Vision Process
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2D Vision: Integrated solution

Vision Systems

avallable

*integrated in laser software

Coherent Confidential. Do Mot Copy, Reproduce, or Distribute

| wew.coherentcom | 02122017

) -
Through-the-lens (TTL) < > External
i W W y W W .v L
Cognex V60 Megrated | | ¢ oeshair Cognex V60 IMEEMALED | | o artview
(In-Sight, VETsion (In-Sight, Wersion
Dataman Dataman
W W g W
: . Alignment . Alignment
Al nt Al t Al nt
- s o [manual} x4 s [manual}
ID, OCR | | ID, OCR |
Inspection w Inspection m
Bcar ]| TR | Eelms
L3
Combination Combination [£

|:| awailzble

In HTIJEFE‘EG
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2D Vision: Integrated solution available

User friendly vision task integration

For TTL or external camera

Easy vision task definition

One software interface for the customer
No further external tools required
Includes calibration procedure

searching calibration patter ...
calibration pattern found - alpha: 0.13
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2D Vision: Integrated solution available

5l LaserFramework

pattern matching for central circle result[%]: 94.51
pattern matching for outer circle result{*4]: 99.23
Position x= 58.7675mm y= 60.7997mm phi=-90.7289°
in 185.949ms

B *Active

*Test

*Reload.

2016-05-10 15:14:42,575
2016-05-10 15:14:42,575
2016-05-10 15:14:42,574
2016-05-10 15:14:42,574
2016-05-10 15:14:42,571
2016-05-10 15:14:40,212

[ INFO] hinePartHostDatalink Send reply to host: BE
[DEBUG] Controller.MarkReady MarkReady OnEnter
[DEBUG] LControllerMarking Marking OnLeave

[DEBUG] ller.LMOSAutoWrapper

StartMarking returned

1.0.5974.19898 fOfIN

[ INFO] ller.LMOSAutoWrapper The layout was executed with ImosimageOK in 2

[DEBUG] ller.LMOSAutoWrapper

m

Host Data Link

Job name:

Drawing:

Piece count:

@ Send reply to host: BE

Connected

StartMarking bg False

STATE INIT

STATE IDLE

STATE SETUP

STATE JOB READY
STATE MARK READY
STATE MARKING
STATE ALARM

test-bosch.vim

Select
CANCEL

STOP

 Reconnect

@ Send event to host: EV;vision;GENERICFIELD_CHANGE;Letter2;D
@ Send event to host: EV;vision;GENERICFIELD_CHANGE;Letter1;D
@ Send event to host: EV:vision;GENERICFIELD_CHANGE;Letter2;D
4w Send event to host: EV:vision:GENERICFIELD CHANGE:Letterl:D

LOAD
START

QUIT ALARM
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2D Vision: Integrated solution available
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3D Vision: Implementation of 3D-scanners in VLM

1920 points @ 100 mm or 36 mm scan width
* Typical scan rate: 150 Hz up to 4 kHz
3D Scanner 100

e scan width: 100 mm
* scan depth: 100 mm
e stand-off dist.: 150 mm
« |ateral resolution: 56 um
STAND-OFF DISTANCE | —
Optimum distance between . . . i
the sensor and your part vertical resolution: 8.5um
[\_IEAR' FIELD
' | MIDFIELD | MEASUREMENT RANGE 3D Scanner 30
B : ! How thick is your part? .
! B\ FAR FIELD * scan width : 36 mm
E 3 | | - o
& | | T~
: : * scan depth: 16 mm
| |
| |
_— * stand-off dist.: 60 mm
FIELD OF VIEW
How wide is your part? .
oure » |ateral resolution : 19 um
* vertical resolution : 1.6 um

660nm or 450nm scanner wavelength

Image: Smartray
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3D Vision: Implementation of 3D-scanners in VLM

Capture and import 3D point cloud into VLM

- View Tools_ Window ?
D@BE|) e|oc|GBR|-C0ADUR |2 R =l ] cAlE==|—=—|HEC|O/0a]
B [nomsunsnd __J[R[BEQQ2[@8 «||[%||HEo||dn|ksFu@@EHIEx2|[terez|/ v ol bAda@EmEE =6 +|

e o R T N O R D N | ("" ' '

I—( B #"HiF—{ H®J—[ &

~config-windZam 148,00, 45400 R(L48.00,454.00) P(AT7.5171.94°) La1Coll

A visualization of the 3D workspace allows proper positioning of available axis. The z-range of an FFM is superimposed to
show coverable areas. A false color image shows the angle of incident of the laser beam to the surface of the workpiece.

pg. 42 | Coherent Confidential. Do Not Copy, Reproduce, or Distribute. | www.coherent.com | 02.12.2017 % COHERENT. | rofin



3D Vision: Implementation of 3D-scanners in VLM

Capture and import 3D point cloud into VLM

Visul Laser Markes - Golf Aichery VLM

nnummom:vu;wmv

|jos@|r2d|ox|GBR|-C00ADUE |t R 11 cAlEs=|—==|E@E0|0e 6|

|5 [Rotmstonda = Q=(@s | «||s|@mEso|gnksFe | @EKLEe2tersz]/ vColbAda@EmEE =G +|

[5Standard
PressFl for help. ~config-wind2xmi 22000, 421.00 R(229.00,421.00) P(479.25,61.46°) Ln1Coll

A visualization of the 3D workspace allows proper positioning of available axis. The z-range of an FFM is superimposed to
show coverable areas. A false color image shows the angle of incident of the laser beam to the surface of the workpiece.
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3D Vision: Implementation of 3D-scanners in VLM

Add drawing content to surface, laser mark

i Visual Laser Marke - (Golf Alchemy VIM2] = 9 ¢ Eeem . B N N - =i |
Bl File Ed. View Draw Options Tools Window A

D@ a|. : |- © D AD R 2N

& | RofinStandard G Of - # A || Gp . iRl s A

csgh:[0,000 mm

a)\‘&u::ko 51795

PressF1 for help, ~config-win32xml -187.00, 61600 R(-187.00,616.00) P(643.76,106 89%)

The marking content is then attached to the 3D workpiece, a real time preview allows easy placement of drawing elements.
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3D Vision: Implementation of 3D-scanners in VLM

Add drawing content to surface, laser mark

The marking content is then attached to the 3D workpiece, a real time preview allows easy placement of drawing elements.
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3D Vision: How-to VLM demo
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