TECHNICAL NOTE Import ANSI/IESNA Photometric Data to TracePro

Import ANSI/IESNA
Photometric Data
to TracePro

With TracePro® Opto-Mechanical Design Software’s IES Import Utility
TracePro’s IES Import Utility helps users import photometric data in ANSI/IESNA standard electronic file formats to generate
TracePro File Sources and Surface Source Properties. This utility is for use with all TracePro editions.

The setup files and instructions for installation of the IES Import Utility may be downloaded:

http://www.lambdares.com/technical_support/tracepro/utilities/

IESNA Standard File Format

The llluminating Engineering Society of North America (IESNA) publishes “IESNA Standard File Format for the Electronic Transfer
of Photometric Data and Related Information.” The most recent publication, LM-63-02, was ANSI approved September 12, 2002
and is available at www.techstreet.com. The TracePro IES Import Utility adheres to this most recently published standard. For a
detailed description of all file data, please refer to the copyrighted published standard.

The IES Import Utility supports Photometric Type B and Type C. Refer to IESNA-75-01 for a detailed explanation of goniometer
types.

Modeling Sources with TracePro

TracePro

TracePro is a comprehensive, versatile software tool for modeling the propagation of light in opto-mechanical systems.
Models are created by importing design files from a lens design program or a CAD program or by directly creating the solid
geometry in TracePro. Optical and mechanical properties are applied to materials and surfaces. Source rays propagate
through the model with portions of the flux of each ray allocated for absorption, specular reflection and transmission,
phosphorescence, and scattering.

From the model, analyze:

- Light distributions in illumination and imaging systems

- Lumens exiting, absorbing, and incident at the component and system levels
- Candela distributions

- Optical efficiency, luminance and radiance metrics

- Luminance effects and lit appearance

« Fluorescence effects of phosphors
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TECHNICAL NOTE Import ANSI/IESNA Photometric Data to TracePro

Modeling Optical Sources in TracePro
There are three methods of defining rays that launch into the model for ray trace - Grid, Surface and File sources. Most useful for
modeling LEDs and lamps for commerecial lighting applications are Surface Sources and File Sources.

A Surface Source emits rays from a user-defined source type in an angular distribution and spectrum from one or more
surfaces of a solid object. The example that follows makes use of the Surface Source method of defining rays that launch into
the model for ray trace.
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A File Source contains ray data and can be inserted into a TracePro model. Data consists of XYZ starting points for each ray,
XYZ direction vectors for each ray, and a flux. A File Source allows the user to:

- include actual measured source distribution data from companies offering LED or lamp characterization services
such as Radiant Imaging, Inc. (www.radiantimaging.com)

i i D D e LT

1 I .ﬂt"' mE

- include properties from IES files
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TracePro IES Import Utility

IESNA File

With the IES Import Utility, specifications from an IES file can be directly exported to a Surface Source Property or File Source and
used in an open TracePro model. Contents of the IES file that export to TracePro source models include:

- Source output as a function of luminaire tilt angle

« Number of sources and lumens per source

- Candela value multiplier

« Number of vertical and horizontal angles

« Photometric Type B or Type C

- Dimensions, shape, and units of luminous area or volume
« Input watts

«Vertical and horizontal angles

- Candela values for vertical and horizontal angles

User Interface
The IES Import Utility user interface consists of:
« Import IES file (upper left)
« Export to TracePro source property (lower left)
« 3-D viewer (upper right)
« |[ES text file viewer (lower right)
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Import IES File
To import an IES file, browse, select file and press “Load IES File”. As an example, browse and load the file, OSRAM O-STAR-

test.ies. When loaded, the data from the IES file is displayed in the 3-D Viewer and the IES Text File Viewer.

3-D Viewer
Options for viewing the source are accessible with a right mouse click on the 3-D Viewer window. They include “Light’,

“Wired/Solid", “XY View” and “XZ View". Additional features for viewing include:

- Mouse wheel to zoom in and zoom out

- Left mouse button + mouse move to rotate view

« Alt + mouse left button + mouse move to translate view

- Double click left mouse bottom to move the viewing center to origin
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Export to TracePro
The Utility exports to either a TracePro Surface Source Property or a TracePro File Source.

Export to TracePro Surface Source Property
The Utility exports a TracePro Surface Source Property. As an example, select “Surface Source Property” as the “Source type”

Select “Export” and specify the location and name of the saved TracePro Surface Source Property *.txt file.
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The Surface Source Property text file can be opened in a Text Editor application.

B Surface Source Property from [E5_OSRAK (0STAR test, Bxt - Hotepad
Fie Edt Farmat Vi=w Help

fraceFro surface Source Property Data I
File Mame

zanLibrarmLanbdawebs ITemastercopl eshsof twarepr oducts _Tracepro_Tracepro_Technicalmores surface
SOUrce ProperTy Trom [ES_OSRAM O STAR TesT.TxT

TracefPro kRelease: 5 0 0

Databasze wersion: > 3 O

Cata gernerated at
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Catalog IES Import LEility
pescription

User_bata 1
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urits @
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Anglel oo
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Tamnperature wavelength Folarangle azimuthangle Emissivity
300 O, 5480 O, Qo 0. Qg 5554
00 0,848l O, 000 vy 5554
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300 O, 548l O, oo [T el k]e) 5554
Z00 0,548l O, 000 5.000 5554
00 05461 O, 000 10,000 5454
300 0. 546l Ol i 12 000 5554
300 O, 0del O 000 14,000 5554
300 O, 34El O, Qg 16,000 5554
LRy 0, 54681 O, QQo 1E. Qo0 5554
300 0,546l 0,000 20,000 5554
300 LRI i I R 22,000 5554
300 0,548l O, Qg 24,000 5554
300 0, 5481 O, Qoo 2@, 000 5554
300 0. 5461l 0L o0 28,000 5564
300 LTS i I A i 0,000 5554
300 O, 548l O, Q00 2,000 5554
00 0,548l O, 000 34,000 5454
300 LTS o I O ] G000 6564

TracePro *.txt Surface Source Property file
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To import the Surface Source Property in TracePro, select Define/Edit Property data/ Surface Source Properties to open the
Surface Source Property Editor. Then select File/Import to import the property text file..
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Export to TracePro File Source

The Utility exports to a TracePro File Source Property. The “Source normal vector’, “Source up vector”and “Source area” data fields
are used to generate the ray information. The IES Import Utility randomly generates the origins of rays within the specified source
area. Each ray direction is determined by the IES file and the normal vector and up vector of the source. After the file source is
generated, it is possible to modify the source position and direction in the TracePro model.

The Utility accommodates two options to make the far field measurement similar to the distribution defined in the IES file -
“Uniform flux” and “Uniform angle”.

When “Uniform flux”is selected, each ray carries equal flux, but it is possible that the angular distribution is weighted over the
angles defined in the IES file. When “Uniform angle”is selected, each ray carries a different and weighted flux, but the distribution
is normally distributed over angle.

As an example, select “File Source” as the “Source type”. Select “Uniform flux” for “Mode”". Select “Export”and specify location and
name of the saved TracePro Surface Source Property *.txt file.
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£ IFS Import Uhility for TracePro (0.9.6.0)
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The File Source text file can be opened in a Text Editor application.

I File Source from |ES_OSRAM O STAR test.ixt - Motepad

Fie Edt Farma: Wi=w Help

't =ource File:

version:l, 2

Tracerro Release: 4 1 &

pata for Block 1 surface O

Linear Units im mm

Data generated at O0:00:00 Jan. 13, 2008

W] eng‘th 0, S4EL

Ray L OOO000E+O00 0. OO0000OE+000 O 000000E+000  BUETIGOSE-001 2 165120E-001 4.070142E-001 1. 000000E-003
Ray 0. 000000E+OOD 0. 000000E+000 O, 000000E+000  2.316TISE-001 -0, 4480L0E-002 9. 711524E-001 1. 000000E-00%3
Ray O, OOOoODERQDD 0. 000oOOE+QOD O, 00OOUREHDDDY 3, 290098E-001 2, 013E95E-002 9.4491119e-001 1. 000000E-003
Ray 0, OOQOOOE+QOD 0, OQOOOOE+QOD O, QOOOQOE-+QG0 5. 52RTTIE-D02 -1.691280E-001 9.8340433E-000 1. 000000E-003
Ray 0. QOO000E+O00 0. 0O0000E+000 0. 0000004000 2. 229950E-001 2. 085555E-003 G.7AR17IE-001 1. 000000E-003
Ray O, OO0 0OE+OO0 O OOO000E+OO0 O OOO000E+O00 5. 000653E-001 3.5328134e-001 4.835470E-001 1.000000E-00%
Ray O, OOOoODEL QDD 0. 000oOOE+QOD 0, 0QOOOQE+DR] G, 086535E-001 6. 0092 9FE-001 3.180949e-001  1.000000E-003
Ray 0, OOQOOOE+QOD 0, OQOOOOE+DOD QL QOOOQDE+QOD 8, 129883 E-001 3.318404E-001 4, 7846883E-001  1.000000E-003
Ray 0. QOO000E+O00 0. 0O0000E+000 QU 000000E+000 9. S02024E-000 -1 303 56FE-001 2.830503E-001 1. 000000E-003
Ray O, OO0 0OE+OOD O QOOOOOE+DO0 O QOOO0OE+OO0 2. JEE080E-001 =1.277420E-001 G, 57444 TE-D0L 1.000000E-00%
Ray O, OOOoODELQDD 0. 000oOOE+QOD O, 00OOUOE4DDD -9, 08804 2E-002 -2.422551E-001 9.659448E-001  1.000000E-003
Ry O, OOOOOOER QO Q. O0OOOOEFQOD O, QOOOUOEDOD -1, B4 5930E-001 -1.1315588E-001 9.753790E-001  1.000000E-0O03
[ 0, OOQOOOE+QOD 0, OOOOOOE+DOD QL QOORODE+QOD 9, 03142 5E-000 2. 275290E-001 3.6909685E-001 1. 000000E-003
Ray 0. QOO000E+O00 0. 0OO000E+000 QU 000000E+000 2 4B4288E-001 -1 498505E-001 G GABFIIE-001 1. 000000E-003
Ray 0. 000000E+DOD 0. 000000E+000 O, 000000E4+000 -5, BEHTRRE-001  -1.840577E-002 §.292420E-001  1.000000E-003
Ray O, OOOoODEL QDD 0. 0o0oOOE+QOD O, 00QOURE4DDY -1, 37164 TE-001 -3. 54434 7E-002 9.898012-001  1.000000E-003
Ray O, QOOOOQE+QO0 O, QOO E+ (0 O, QUOOOCIE -+ 4, BES2I0E-Q02 —&, 993561 E-Q02 - SE44FEE-00] 1.000000E-003
Ray 0. QOO000E+O00 0. 0OO000E+000 QU 000000E+000 1L SEI2AIE-001 -1 118596E-001 GoE10LESE-001 1. 000000E-003
Ray 0. 000000E+OOD 0. 000000E+000 O, 0O0000E+O00 6, 54 2686E-001 9.238558E-001 9.453467E-001  1.000000E-003
Ray O, OOOoODERQDD 0. 000oOOE+QOD 0, 00QOURE4DDY -2, 572 537E-001 -4, 3ETATIE-003 9.%53339e-001 1.000000E-003
Ray 0, QUOOOLE+LQOG 0, QUOOGE+Q0 0, QUOOQE+IO0 B, LH3105E-001 1.491537E-001 4. 519016E-001 1.000000E-003%
Ray 0. QOO000E+O00 0. 0O0000E+000 QU 000000E+000 B 3926V5E-001 1. 9238580E-001 S.085398E-001 1. 000000E-003
Ray 0. 000000E+OOD 0. 000000E+000 O, 0O0000E+O00 5, 2HE04TE-002 1.138333e-001 G,8912753e-001  1.000000E-003
Ray O, QOooooE+QOD 0, QOOOOOE+QOQ 0, QOOOOOE+DOQ —1.95T346E-0032 7.853125e-002 Q. GET1ISTE-QOL 1.000000E-00%
Ray 0, OOQOOOE+QOD 0, OQOOOOE+QOD O, QOOOQOE-+QG0 5. D5B264E-001 5.512524E-001 5,635213E-001  1.000000E-003
Ray 0. QOO000E+O00 0. OOO0OOE+000 QU 000000E+A00 7L 337331E-001 3.426182E-001 S.EATIARE-001 1. 000000E-003
Ray 0. 000000E+OOD 0. 000000E+000 O, 000000E+000 1, TEXHESE-001  -1.29146461E-001 9. 798253E-001 1.000000E-00%3
Ray O QopooE+ QoD 0, QUQQROE+QOQ 0, QUOQOE+QOQ 6, 24 3160-001 T. 15502 8-001 T.859415-001 1.000000E-00%
Ray 0, OOQOOOE+QOD 0, OOOOOOE+DOR QL QOOOODE+QOD 6, 318440E-000 4, 399210E-001 B,381557E-001  1.000000E-003
Ray 0. QOO000E+O00 0. OOO0O0OE+000 O 000000E+A00 7L F6E3431E-000 3.295122E-001 G.387A2ZE-001 1. 000000E-003
Ray 0. 000000E+OOD 0. 000000E+000 O, 000000E+000 -5, 86593 TE-002 -2.120636E-001 G, 794938E-001  1.000000E-003
Ray O, OOOoODEL QDD 0. 00ooOOE+QOD 0, 0QOOOQE+DR] &, 558160E-003 1.214405e-002 9,999045-001  1.000000E-003
Ray 0, OOQOOOE+QOD 0, OQOOOOE+DOD QL QOOOQOE+QOD 7, &7 SRE0E -2 3. 727215E-001 9,24975833E-001  1.000000E-003
Reay 0. QOO000E+O00 0. OOO0OOE+000 O 000000E+000 A.655008E-001 4 334 568E-001 S.eR65FAE-001 1. 000000E-003

TracePro *.txt File Source Property file

To insert the File Source into a TracePro model,
select Define/File Source to open the Surface
Source Property Editor. Then select File/Import to

M arme: |

Source File: |0tes\FiIe Source from IES_DSRAM O STAR testtat .

Scale flux: 1 [%

import the property text file..

Trace n-th ray: |1

Unitz: | Radiometric  +

W gvelength {um)

Center Position Raotation
o o
N E— N E—
z@o z o
in Degrees
Wavelenath |

w'eight |Flux |#Rays |

Ikzert

0.5461 1 1
Tokals 1

1000
1000

[
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Compare TracePro Export Options B Rectangular Iso-Candela Plot:[IES Import Utility Example.om(]
After performing a TracePro raytrace using each of the 3 IES R e e POt Ty
Import Utility export options, the Rectangular Iso-Candela aer pocEOL GO 4B AL 0 AR AR SOR EARenR
Plots below demonstrate that the results are quite similar o 80U AU
(and would converge to the exact same result if enough '
5 &0 GOU
rays are traced).
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M Rectangulan Iso-Candela Plot:[IES Import Utility Example.oml] [=] _. 1
Rectangular Iso-Candela Plot 30D 80D
Using Missed Rays .
st a0Le0L  6OL  40L 200 0 20R  40R  GOR  BORSOR 50D 50D
55 a0y a0 . 90LEOL GOl 40 200 y S 20R 40k  GOR  BORYOR
E
gou s0uU Mir 1 RRIRA-NMR Wisr bzw & QTT(Q ‘“%qu Tratal Flise 130 1NOANMN Pavs
5
&0 G0u .
45 Export File Source Property where each ray has
4 any 6 U equal flux and weighted angular distribution
a5 20U o0u
{ I . |
25
20D) 20D
2 M Rectangular Iso-Candela Plot:[IES Import Utility Example.oml]
400 400 Rectangular Iso-Candela Pit
1 Using Missed Rays
- - BVWsr DEDLBDL GOL  40L 20L 0 20R  40R  6O0R EDRBDSRDU
1
75 a0y U
2 oo f %
90L80L  6OL 40 20L 0 20R  40R  6OR  BORSOR 65 60U pou
0 % (teg)
Min:3.9734e-008 W/sr, Max 5.382 ¥W/sr, Total Flux 1 W 100000 Rays 5
anu ﬁ la0u
55
Export Surface Source Property 5 20U 20u
45
i n
s 'S
3.9 200 i}
3
9 400 oo
60D 60D
1
1 80D B0D
i 500 a0D
SOLBOL  GOL  40L 200 0 20R  40R  GOR  BORIOR
i *(deg)
Win: 1 5674e-005 Wisr, Max 7. 7041 W/sr, Total Fli 1 0067 W 100000 Rays
Summary
In line with TracePro’s simple, intuitive interface and short Export File Source Property where each ray has
learning curve, the IES Import Utility allows users to quickly weighted flux and uniform angular distribution

import measured data to TracePro source models. For more
information, please contact Lambda Research’s Application
Engineers at sales@lambdares.com.
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