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ExampFer ddstcewgemneucti on

PurpbBekl owing this manual, you can construc
3D tree model . Yolbicracthwhoibcjdgh ZABfti 1 €ee nmone & |
t he D ype.

1. Open the LESS, and (Fhegdmai n window appear

A LESS = O X

File ' Run Tools Display Process Help

R > X » Sensor
VT ————t————t——t——t - » Observation
E ------------------- » lllumination & Atmosphere
HeEEEEEEEEEEEEEEEE NLal » Optical Database
N o e e S S R M S St > Terrain
,,,,,,,,,,,,,,,, . | > Objects
» Advanced
................ sun.nzi
................ View AZ
,,,,,,,,,,,,,,,, Sensor
) v
. - o
‘I' D @ W e h'k D Polygon
pr— W

Fi gareMain window

2. Creat esiamunleat i on b y> c[hNoeows i Snigmu[l Faitlieoln] , t he

folder and sel ect it . | f cricacedadxi mul at
paGthn ProgrFRisgs@rPeanel (

Run Tools Display Process Help

New Simulation Ctrl+N

| Open Simulation Ctrl+0

FigaCeeate a new simulation
3. Define optical models in [OptikEiagdurDeat aba
3) .
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¥ Optical Database

Add Del Copy
Name Reflectance (Front) Reflectance (Back) Transmittance
birch_branch 0.1053,0.4756 0.0000,0.0000 0.0000,0.0000
dark_soil_mollisol 0.1878,0.3509 0.0000,0.0000 0.0000,0.0000
birch_leaf_green 0.0584,0.4715 0.0584,0.4715 0.0561,0.4860
FigBreDefine optical model s

4, Set terrain parameters by defaBilguiae [ Tel

4)

¥ Terrain

Type: PLANE -
XSize [m]: 100

YSize [m]: 100

BRDF Type: Lambertian +
Optical Property: dark_soil_mollisol v

Land Cover Map:

FigdBSet terrain parameters

5. Il nput tree models and define their positi
511 nput tree models by <clicking [Define OC

511Enter the name ofupt wé & doliiedaificthearashe
clicking |[bAdadgihl H u tatppre,ar (Fn gtBiree Obj ect
(m] *

A Objects Definition

birch Add Delete Import OBJ | = oK Cancel 3D Display

Objects: Compoments: Properties:

Optical Property:

Color in 3D Viewer:

Fi gbName the obj



LESS Example Document, 2019

512Sel ecting thelfObhamentea, wrhéeéebiunton [ | mg

activated. Click the [ Ifmpoer ti -n(pBtJhle, ptohg
window and i npgFti gidrThaes utnhiet so bojfe ctthe m

savemosas the scale should be 1. 00.

A Objects Definition - o

birch aa ekl - Delete oK Cancel 3D Display

Objects: Compoments: Properties:

birch birch_Trunk.obj
birch_Branch1.obj
birch_Leaf1.0bj
birch_Branch2.obj
birch_Bough.obj
birch_Branch3.obj Color in 3D Viewer:

Optical Property:

M #b34d.. -

Figeteput the ob]j

51.3Sel ect one of the components dam acti v

optical property f®Brgihe sel ected comg

A Objects Definition a X
birch Add Delete Import OBJ | ~ Delete oK s 3D Display
Objects: Compoments: Properties:
birch birch_Trunk.obj

birch_Branch1.obj Optical Property:

birch_Leaf1.0bj

birch_Branch2.obj birch_branch -

birch_Bough.obj

birch_Branch3.obj Color in 3D Viewer:

M #b34d.. ~
Fi gidreChoose optical properties

52 Define positions of tree model

Choose the tree model B5iont hemi ncilmucnk dfiRsatnac
click [OK][ ( A). The positions of the m
Previ ewiRarel (
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A Tree Position Generation (]

Distribution Type: Poisson -
minimum distance: [ 5 ‘ m
between point
Object Height: 0 m
oK Cancel

Fi gB8reDefi ne

t he

posi

" . Tr ¢ . Objects: Positions (X, Y):
& L]
] B ‘. Define Object... 0
o L
L - . * birch X Y
Lol = = 34989279.. 98.376545 00
ol 40393965 98461195.. 00
-
e . 35757024 91.793337 00
- -
» 98.212001 0.0
.
s 91.451816. 00
Yl 6393 93.599565.. 00
L]
v e . 16.349652_ 94.889414 0.0
*
LI ARE 91.148831.. 00
b 83.955467 00
. . * L =
b 84.513198. 0.0
b { * & . - 86.211081.. 00
>
. . 08_  75.796684.. 0.0
L3 . -
. £0.243880 00
L] s L]
. - . e ¢ 7c 42cc00 an
- -
. :
- - JEE ) Clear Selection Delete ALL

Fi gOreShow the position

@ ]e 3D tstcee nteac kCldfc kPrievi ew

check

6. View and

W Shara Nt

v Lhoa Unze

AL

® TuiDwesc Bantn
L PRV

|t -

cene
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Exampl eTo si mul ate BRF of the scen:

Pur pose: BRF of the scene can be simulated
the LESS.

1. Set sensor parameters by default in [ Sensts

¥ Sensor
[ype: orthographic -
Width [pixels]: 100
Height [Pixels]: 100
Samples [/pixel]: 128
Spectral Bands: §00:2,900:2 Define...
Image Format: ® Spectrum Synthesized RGB Image
Only First Order? Virtual Plane:
Thermal Radiation:
NoData Value: -1.0 Repetitive scene: 10
Cover whole scene:
Width Extent [m]: 100
Height Extent [m]: 100
Products: Four Components Product

FigafSensor parameter

2. [ Observation] and [l Il lumination &.At mosph

¥ Bumination & Atmosphere

Sun
Sun Zenith [} a8
Sun Azimuth [': %
= Obser\!ation Sun Postion Calculator
Sky
View Zenith [°]: 0 Type SKY_TO_TOTAL
View Azimuth [°]: 180 Percentage: 0.000
Sensor Height [m]: 3000.0
Input solar spectrum manually
FigalPe Observation and il lumination &al

3. Run this program HYunhaddilngpTleRimlagel t i .

Tools Display Process Help

r Run All Ctrl+R B

i o
+ Generate 3D Model {

FigaBrRun the program
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4. Generate BRF i mage>byBRIFo®PsiomgspsPnggt¢ess]

A LESS-G:\LESS

File Run Tools Display BE{IZM Help

S o : X BRF Processing :
: r e e
' e | le! |

@ Brightness Temperature Processing (BT) l;

Figad@enerate BRF i mage

5. View the generated r>s[udpen bRe §Elhigtoss efal de

15. The fisipeectnraarie dV&i=s0 tViAe 18d&Odi ance 1| mage.
namédpectral VZ=0i ¥A1h&0 BERFgUMeEa ¥eu can
open them by ENVI

Display Process Help

.............. »
' r il Open Results Folder - .
: @

. Batch Tool P | ol

FigabeFind the generated results

| Irradiance.txt 2019/3/12 19:24  XAIHS 1KB
] spectral.txt 2019/3/12 19:24 AR 1 KB
| spectral_BRF.txt 2019/3/12 19:36 XA 1 KB
| | spectral VZ=0_ VA=180 2019/3/12 19:24 X% 79 KB
"%_spectral VZ=0 VA=180.hdr 2019/3/12 19:24  HDR X4 1 K
| | spectral_VZ=0_VA=180_BRF 2019/3/1219:36 X 79 KB
"% spectral VZ=0 VA=180 BRF.hdr 2019/3/12 19:36 HDR & 1 K8

Figadabe Results



LESS Exampl e

Document

20109

Ex am@l eTo

Purpobobe:
constructed

[ Pr odlurcg wsi] n itphoesailat nido peorsd t i ons

|l ayer ed

ayer

cal cul at e
FPAR of
3D forest scene

t he

he | ayered FP/
forest scene
using the LESS

parameti@he®t olCh@hgiekkgl T¥Fpal] t o

(Fm glarey er

of height | a

definition]

1. Set sensor
of each |
¥ Sensor
Type:

PhotonTracing

Width [pixels):

Height [Pixels):

Samples [/pixel):

Spectral Bands:

Image Format:

Only First Order?

Thermal Radiation:

NoData Value:

lllumination Resolution:

Products:

100

100

128

600:2,900:2
® Spectrum

Synthesized RGB Image

Virtual Plane:

1.0 Repetitive scene: 10

BRF Up/Downwelling Radiation

Define...

Layer definition:

Figaife Sensor

2. [ Observation]

(Fi gaBe

¥ Observation

View Zenith [°]:

0
View Azimuth [°]: 180
Sensor Height [m]: 3000.0

FigaBe Observation

3. Run this

and

¥ llumination & Atmosphere

Type $KY_TO_TOTAL

Input solar spectrum manually

and

progr an PwrFcalalPs(i ng

[Tl T uminati on

par ameter

& At mosph

|l umi nati on &at

Run
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File

des= Run All Ctrl+R B
z l‘ °

Tools Display Process Help

! Generate 3D Model
Figad®eRun the program
4. View the generated r>s[udpgen bRe sElhigtoss efal de

2DThe f i lipeh ;mmtaonretdr aci ng _00i0s2 tlhaey e rP AfRPA R. tdX
height | ayer &igl@dEcgapcmemst t(he result of

Display Process Help

e : Open Results Folder - i

r ® | _ Batch Tool P | ol
Figa@bDeOpen results folder
[ Irradiance.txt 2019/3/12 20:06 IAIHE 1KB
[ ] photontracing_0_02.npy 2019/3/12 20:08 NPY 374 157 KB
|| photontracing_0_02_Layer fPAR.txt 2019/3/12 20:0 ' 2 {3|
| spectral.txt 2019/3/12 20:08 1KB

FigadrResul t s
photontracing 0 02 Layer fPAR.txt X

rain brich_Branchl brich_Leafl brich_Branch2 brich_Bough brich_Branch3 brich_Trunk
©.0085 ©.0085 0.0000 0.0000 0.0000

0.6318 6307 ©.0000 ©.0000 0.0011
©.0011 0.0000 0.0000 0.0000 0.0011
0.0010 0.0000 0.0000 0.0000 0.0010
0.0065 0.0000 0.0002 0.00038 0.0009

FigakeThe result of fPAR
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ExampBl eal cul at e

1. Set

[ ProdRiicd @ e

v Sensor

sensor

the albedo

parametihet o ChE8dgieBkRF [ yi e ] t o

| Type:

PhotonTracing

Width [pixels]:

Height [Pixels]:

Samples [/pixel]:

Spectral Bands:

Image Format:

Only First Order?

Thermal Radiation:

600:2,900:2
® Spectrum Synthesized RGB Image

Virtual Plane:

NoData Value: 1.0 Repetitive scene: 10
lllumination Resolution: ~ 0.02

Products: Up/Downwelling Radiation
Number of Directions: 150

Virutal Directions [°):

Virutal Detectors [*):

2. [ Observation]

(Figape

¥ Observation

View Zenith [°]: 0
View Azimuth [°]: 180
Sensor Height [m]: 3000.0

Figa@deObservation

3. Run this

Figa@BeSensor

and

Type: SKY_TO_TOTAL

Input solar spectrum manually

progr a>m Pw(caglalbsi ng

and

Define...

par ameter

[ lalrleu mien g bicc o r & gAtgme sne hr

Sun Postion Calculator

il l umination &al

Run
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File Tools Display Process Help

: i °
: ‘* Generate 3D Model

Fig@be Run the program

4. View the generated r>s[udpgen bRe sElhigtoss efal de

2. The fipHoet onmtnteadc i n @i § all beldE &S .gtsrutet s
2YFig@Bgdhowsg etshueé t .of al bedo

Display Process Help

o : Open Results Folder - i
Tl

. Batch Tool P | ol |
Figl@be Openf oledad t s

r: Irradiance.ixt 201974720 20:11 A 1KB
| ] photontracing_0_02.npy 2019/4720 20:12 NPY 3245 157 KB
|} photontracing_0_02_BRF.txt 2019/4/20 20:12 SIS 6 KB
[ =) photontracing 0 02 LESS.txt 2019/4/20 20:12  ZAEIHS 1KB
|| spectral.txt 2019/4/20 20:12 TSRS 1 KB

Figa@iResul ts

B photontracing 0 02 _LESS.bet - i0=54

MHE #&SEE B0 EEN EEH)
Broadband Albedo: 0.19819
Spectral Albedo: 0.12435 0.34692

FigaBeAl bedo results
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Exampgl e7al cul ate the directional gap |

l. Set sensokKeppr dgrgpehedd®aphi{ wi dt h] and [ He

make sure that t he spa0s ametreersso.l uThe nv als
[ Sampl e] must higher than 32. The number
Check [Only Firsan®etdef NoBatfld/i YHeluwad[] XFBlzoi e

and [YSzie] in [ Size] according to the s
Prodiurct[]]Product ] .
¥ Sensor

Type: orthographic -

Width [pixels]: 5,000

Height [Pixels]: 5 000

Samples [/pixel]: 3z

Spectral Bands: £30.0:2,690.0:2,750.0:2,810,0:2 870.0:2 Define...

Image Format: ® Spectrum Synthesized RGE Image

Only First Order? v Virtual Plane; v

Thermal Radiation:

MNoData Value: 1.0 Repetitive scene: 10

Center{XY]: x ¥

Size: XSize: 100 YSize: 100 Z[0~Z]: MK

Cover whole scene:

Width Extent [m]:

Height Extent [m]:

Products: |¥] Four Components Product

Fig@BeSensor parameter

2. [ Observation] and [l |l amcoatdiog &oArmospgh
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¥ Bumanaton & Atmosphere
* Observation . S Poritaon Caloulator
View Zenith [*): o ypa $KY_TO,_TOTAL
View Azimuth [*): 180 Pevcentage a000
Sensor Height [m]: 3000.0 o
FigB80DeObservation and il lumination &al
3. Run this program Pwricalélhs(i ng Run
File Tools Display Process Help
o ok
‘ o
r ! Generate 3D Model {
FigB8dhe Run the program
4. View the generated r>s[udpgen bRe sElhigtoss efal de
32. The fislpechamkedVZ=0_VA3180 tdhCcompeseint
(Fi gB8Be

Display Process Help
R i Open Results Folder [ -
r o Batch Tool J o
FigBRe Open results folder
[ spectral VZ=0 VA=180 2019/4/22 1417 7% 488,282 KB
"% spectral VZ=0 VA=180.hdr 2019/4/22 14:17 HDR 3Z{4 1KB
|_J spectral VZ=0 VA=180_4Components 2019/4/22 14:17 prg = 488,282 KB
. spectral VZ=0 VA=180_4Components.hdr 2019/4/22 14:17  HDR 3Zf% 1KB
-] spectral.txt 2019/4/22 1416  TASTHRE 1K8
|| Irradiance.txt 2019/4/22 13:43 7 37— 1KB
Fig@BeResults
5. Fig8#kdaows the result oipeme df dwr Eddvrhp o lBeamtd
The pixel value of band 1 represents the
i s unsloiitl 2 meansuhtbtpheatnpti.x €31 nteyapnssh atdheed pi X e
soi l 4 meanss htahpee dmitX bk pypeligalue of b
band 4)sbahd pProportion of the correspond
2 dwnsloii |, dDanmpldiath ti, ssthadd d4 ,i DRaageédnt xs.
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6. Cal

The

File Options
Erfigl spectral_VI=0_VA=180_4Componer

<

& 1 Band

Tools

Overlay Enhance

File

@ Gray Scale  (ORGB Color

Selected Band

|Eand 1: spectral,vz=0,v,\=1so,4compone|

Dims

5000 x 6000 (Floating Foint) [||

cul ate t

directi

FigBnrde

he direct

onal gap

Window

i onal

probability

gap

probabil ity

can

be

c

c
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ExamplTegenefaskeye i mages
1. Set sensor paramefiCeéer s ul @&nhSkeitg g eSpdeycpterlalt oB a
by cl i ckFi[gDBefei hE] oh] i s moTddi fsi end dti ¢ | &0 t
830, and [ BandNum] I's modified (Fogdbe Che
35

FigB8Bb%ensor parameter

Fig@obkef spectral bands



