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QOUTLINE

 Introduction
« Basic Application
e Advanced Application
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e Graphical Interface
 Model Building

e Light Sources

o System Analysis

 Macros

e Advantages and Limitations
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Graphical Interface ™

e Graphical user interface (GUI)
e ACIS solid modeling engine
* Non-sequential ray tracing
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WhatiIs ACIS ?

« A powerful technology for surface and solid
modeling

* Develop by Spatial Technology Inc.
e Over 2,000 applications based on it
o http://www.spatial.com/
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Model Building

e Create on TracePro
e Import from CAD program
e Import from Lens Design program
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Createon TracePro

 Primitive Solids
e TracePro Solids
e Boolean Operators
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Primitive Solids
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A

TracePro Solids T

e Lens Element
e Fresnel Lens
o Reflector

e Tube

o BaffleVane
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m TracePw:
Lens Element
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Tube
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Import from CAD program

e ACIS-based CAD program
e STEP trandation
 |GEStrandation

Directory ‘ omi

* sat

|GES .
Trandator ‘ Tlgs
STEP | mmm) -+ sp

Trandator
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Import from Lens Design program

« ACCOSV
« CODEYV
« OSLO

e SIGMA

« ZEMAX
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L

Lambea Keyesrch 4 rrr:l-|rll|Irrn

dmport from Lens Design program

e Should set Clear Aperture
e Double pass surface may need to be removed
e Prisms and NSS structure are not supported

* len OSLO

Prssrioin Edlifinme

Lens Design ) * seq coda Y

| mportor

FEM&x-EE Optical Deszign Program

*
ZIMX @B[c] 1990-2001 Facus Saftware, Inc.

Focuz Software, Inc.
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o Grid Source
o Surface Source j /5& /A
* File Source \ A/ A
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orid Source

o Grid Setup

— Grid Boundary

— Grid Pattern

— Position and Orientation

e Normal and
o Euler Angle
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Grid Source
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e Beam Setup
— Spatial profile
— Angular profile

— Beam Orientation
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Surface Source

Lamhbda Research O orparstion

i Apply Properties = |

» Source Type oy Tt | Gosre

- - T S |

Flux, Irradiance,

— Blackbody, Graybody | e s s f—

° A ngul ar Total Power:; ID—
Wave. (um) Weight Power

— Lambertian 0.5461 1 0

— Normal to surface

— Surface absorptance

— Uniform
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Surface Source

e |Lambertian

e Normal to surface
» Surface absorptance
e Uniform
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Importance Sampling

e ToIncrease sampling in aparticular
d| I’eCtI on m Apply Properties

Roytrace Flag | MuellerMativ | GuadientIndex |
—_— Bulk Scattering | Temperstwre | Classand UserData |
—_ arget mape Material | Sudace | Suwface Source | Prescription | Colox |
Importnce Sampling | EsitSwfare | Diffraction
g Direction: I Towsard = I Shape: Iﬂnﬂu]ﬂ_'f - I
— al Target Center Target Mormal Rading
- arget norm % [0 % o Outer: [20

T IIEI— T Il— Tnner: |1IJ—
z m ||z —

| Single Surface is selected.

add | dpply | Delete |
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File Source

o ASCII file with position, direction and flux

 May be generated by hand, Excel and
ProSour ce

 Incident Ray Table may be saved in Source
Format
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System Analysis

o Irradiance/ Illuminance Maps
e CandelaPlots

* Polarization Maps
 Incident Ray Tables

 Ray Histories

Oy gl TR . 00
hhhhhhhhhh ot o
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Irradiance/llluminance Maps
 Display the energy distribution for selected

I:.-uml:l!a Res=arch El:rm-inllll:rn

surface
Rl s
SOURCE 1 s
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CandelaPlots

e Polar |so Candela

e Rectangular Iso Candela

e Polar Candela Distribution

* Rectangular Candela Distribution
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Incident Ray Tables

» Digplay raysfor a selected surface

m Incident Ray Table:[Triplet]

TraceP}

ey g TS . O
Iamhlh Kesearch 4 orparstiom

Object 4 Surface 1

EBay Mumber | Wavelength | Start Eav | Ray Node | Type History | Flux ¥ Pos. Y Pog. ZPoz. | X Vec. Y W e il
1 0.5461 1 7 SpecTran 37291 0 0 601767 0 0
2 0.5461 2 g SpecTran 351881 000220207 0 601767 00109355 0
3 0.5461 3 g SpecTran 3.51881 000110103 0.00190705 601767 000546773 D.00¢
4 0.5461 4 g SpecTran 3.51881 000110103 000190705 601767 000546773 D.00¢
5 0.5461 ) g SpecTran 351881 000220207 2.69567e-.. 60.1767 00109355 -1.33¢
s] 0.5461 §) g SpecTran 351881 000110103 000190705 601767 000546773 (0.009
7 0.5461 7 g SpecTran 351881 000110103 000190705 601767 | 000546773 0.009
a8 0.5461 g g SpecTran 3.51884 000378923 0 601767 00197178 0
9 0.5461 a g SpecTran 3.51884 000328157 000189462 601767 00170759 D00+
*I | _*d
I —
2001/12/9 Yi-Kai Cheng / 1-34

ykcheng@phys.ncku.edu.tw



-—
—_——
—

=
=

QRIARMESR % Optical System Design | racem
Department of Fsies  nyin://www.phys.ncku.edu.tw/optics/

Ray Histories

* Digplay ray path from source to selected
surface

i

i Ray History Table:[Triplet]

|_<|;|| 1 ;|;|| (ibject 4 Surface 1

Wavelength | Ray Node Start Ray | i Pos. | T Fos. ‘ Z Pos. | Fluz | OFL | i Vec, | T Wec. | Z Vec, | Type History ‘ Object ‘ Surface
0.5461 1 1 0 o o 5 o O o 1 Emmnitted

0.5461 2 1 0 0 325895 499349 528883 0 0 1 specTran Object 1 Surface O
0.5461 3 1 0 0 926651 471189 112964 0 0 1 specTran Object 2 surface 1
0.5461 4 1 0 0 102665 444445 129204 O 0 1 specTran Object 2 Surface O
0.5461 5 1 0 0 150169 41931 176708 O 0 1 SpecTran Object 3 Surface 2
0.5461 ] 1 0 0 17969 395196 224616 O 0 1 SpecTran Object 3 Surface O
0.5461 7 1 0 0 601767 37291 646694 0 0 0 At Surface  Object 4 Surface 1
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* TracePro uses a macro language based on
Scheme

 Each command is a collection of statements
which is enclosed in parentheses

e Using online Macro reference
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Deparvment o
Macros
e Create athin sheet

BEE SEE B&E RIEE

¥SICS

TracePW!

ey gl HS . U
Lamhbda Research O orparstion

Analysis  Beports  Tools
k|ww| CisiSim| €l E

Macros  Window Help
Rl

[(defFime K Z)
[defime ¥ 3}

; Conskruct 4 1ist of the edges
Elrlj-r edge-List
{lisk
(edge:linear (pasition @ @ 0) {pssivien X @
{odge :1incar {pasition X @ B) {pasition X ¥
{edge:linear (position & ¥ 0 {pesition 0 ¥
{edge :1incar {position B ¥ B) {pasition 0 @
1]
i

; The boumdary is enclosed so we can ceeate Ehe wire hodp

E-Irlinr the-wire-body (wire-body edge-List))

; Creste s sheet Body From Ehe wire-body.

Elrlhrr the-sheet-body {sheet jcouer-wires the-wire-body)§

; Chamge Lhe sheel body into 4 dousle-sided sheet body

E'h-hlc'!'tizﬂ Ehe-shest - hady b

; ':l'lﬂil? the wipw to =% Ta l]ii-PlH the surface of The Thin sheet

(wiew:praFiles "y}

4]
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Advantages and Limitations ~

o Advantages
— Easlly learning and operating
— Widdly compatibility
— Fast analyzing
e Limitations
— Can deal with only geometric optics
— No Image analysis
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