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L H) > —EEEETH A B R NEZRX L -
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Wireless Insite 3.3 : Materials
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Material : #1RHER <

Wireless InsitepyfE SR T - SR ZBYRHNKE, BERERY, B &Y, SHFREFVEBOERLEE E
& ZEREEE, —HIFERBRBILE.

=4y

SREBYIENRE, SRANTRRYIERSR, SRAMPMRE - AraFrvirfl(Material) e Wireless InsitefURHTZ
HFENREERENTE A SR E BV RGP -

MRS ER S ETDIRREMEREER, SLEREREN ZEEE 7 —EXkm(Surface), SE2MEFE R 1= H B
HEEE R E UL EHARNEEERNTE.

Wireless Insite & g3k} - 5 Fls 2 S EME RIS HE A — (I (Surface) AYJEES 1L » MBI N YE R feature b
B B MR R R E— A

AR — M EN—ExRE, TUEBMRNEE, ENEBARMEHE SRR

RFZy 7 EBREMNEIE T DE—TRBNEEEME BRI EREEE IR
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Material :FRHER 2

Wireless Insitedfiii {4 H A7 R EERHE ﬁﬁﬁﬁj\ﬁi&ﬂ%ﬂﬂjﬂm%?ﬁﬁﬁ EEEAN
feature, —{Efeatureld’® = LBk M (Surface)ignk, F—ExRmEART MNELEABRIE

WHT

WRIEAFRMEFME DL RS T 22, Wireless Insitefii4 sl oo i EUE A B 72 4E.

ereless Insite AN EEEMR B IA N R R, Wﬁ%ﬁﬁiﬁﬂ&ﬂﬁ%ﬁ%ﬁﬁ%ﬁ%ﬁ AEHITT
=, EIERIE iﬁJZT BNFE, b RE E’\Jﬁ*ﬂﬁééiﬁﬁf Iﬁ7?§$% STE AN tAEMEE,
%ﬁﬁh SHMETA AT, A F O {7EReference ManualZE 10513 > E— (¥ AV =R RE
MER, WA nﬂn?ﬁﬂfﬁ

AR o DURBRZAR I R 2, sRURBR SR AR IR A s B AL B S MM IR R 2K
IR 1E [FHERYAA *%Eiﬁiﬂ%ﬁ%%ﬁ%ﬁ}%ﬁ

FFEt el DT B E &AM RLk 6 L4180 0] I 2 % Reference Manualfff % F —&f
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Material : &8I RIfE£E

Wireless Insite 3.3.3 fili. ' > #R BMARERI, 2R EWRIFERAENME, ETMUATEX
ZHHFeature - RFEREATEK -

FEGERRME, —HB7iE, FERESMERIMNTE LRI KF K& Monte Carlo)tf1} -

Ko~ REyMulti-Material#4f},  RERAYE —BZRE o 88 B ZEAR N BRI 2 TSR,
o A — BB 1 B R B ERAR B AR PR S AR R IS {1 1 L o] sE B R AR RN ER R -

Kb~ MBI R Variable Parameterffi - (URIVENEGE - [EE - HEEESE - fJeg gy
(uniform) 3 AREGEIERE(normal) Ay 77 U L AT L -

BRI NAE, B LRF BRI NESIEAREIIIGS PHERNA By, ho DUEERERE
WRBNEEIRR, BERBFTIRAEXIDULFUI-3DMEEREEERRE AR
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Material : &8I RIfE£E

- AFEHERME, BfRETTE -

Dielectric Half-Space S # B A @B EHHIRR BHREF0 > A ARE ] UFEEIBR AR NS
s > &E RAECity BRI AEIMEIESR Terrain > EREEMBFTENSHEE - MEFREC
EEE  RKEHELEEEREE -

Layered Dielectric : 52— HARERN L EMEHEAMRIMEIEER] - o] DUBRMZ B, 52
JUEARNYE, EREMINUA—IX ERERMHNFTENSHETE  NERE TEE > REHE
RBEEREE, TENERREWMKVDATEBFEIZEELELEAS -

PEC Backed Layer : SR/ 2 F2i— BN BHK), BHH2BZLEH# (PEC) FRME
B, EMSEZEWESALEBEUBNNEHNERELBEAS, REEBIHEENRE
B FRREBARS, BNENE0, ERIEHNEENSHAENTHRNENNBRY B
B REMEEEEEE, UEEEUMENEE -
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Material : #7%FI7E 25

Constant Coefficient :iE M BN 2B A EE NS AFIERMmAE, o XEARIBRL T
% E {E Rl EY 2 81

PEC : RIRPTEREEER - SN g RFEEFCTHLEEN, BHERR0, EX
ERMBISENESEREANREERERE, ARFALF o 2SR, o QAR IUMER R R

12 agh
S E=

Free Space ‘R .2fTsBRIB MM, (ERHEEMRRYREEFENPEEENN > ERKE 5T
FIEH, NEEEATRS

User Defined : Wireless Insite o 5% F /S 2 B E R, MR REHREUNKIE SRR
FZ2EOUEEEXRGANG ANE, BFUUAREN AR ERELEREFENMRL
T fFERFWireless Insite® X BBV A FEI ARG, DERETHNBEEKBEZE.

RE AAC‘:“-"IV\o © Remcom Inc. All rights reserved.



Material : &8I RIfE£E

Wireless Insite 3.3.3% #F 4 fEE R E R 1 A2: Complex
Permittivity, Lossy dielectric, Attenuation, BloPhyS|caIz_4@

B4 B W I ERE R N EEM R BAttenuation, BioPhysicaliz Fife.
AttenuationFE R FIIEH MBI R B—ELLEREEN TR LT EERBZHE N

SR BERRRERY TR B

BioPhysical£ Bl F9tE 5 A7 1, %f‘ ITE¥ IR R DA F 51, FELER
BN R EHERIZ1E
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Material :W%zfﬁuﬁ Akl

\F/H\!Igﬁss Insite 3.3.3EFHIVERE, B ZRERNEM, ik, hE, i, HE NEEEERENE

éé?jfMﬂﬁﬂ%%ﬂ—TIEI%E(SUFfaCG)J:E’JH%ﬁ% SR 2B SRR, SEEKENEBMEN
—&B, MmABRMRUES TR A g R BRI R E %EE’JE?“%@%

Eirfeaturelli - B BB ERBNME, BFUYMKREERE
Featurei#xz1g, R F R IR FEH FiEfeature Ll KR ATV EHETTHC B 22X

A F T X2 B EAR 2 EMNH K E G —EF m A
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Material #1EHEEFTE B AR

. B R4S (Diffuse Scattering)IR & ?

° =17 =1 > N - .
EERERT LN SHAHOH | B SR
R - Yes ” ) i ey FEREEEHTH 1 None
KFEA: No . ARlgyFELE . MR EE «  [EAEERRfeature4TE K FEAY SEESTEFATAE + NJA
0 — = Nt . . T
Hlms ‘ e Fe&1 == Materials ‘ M Wmiv ‘ @ Antennas | M4 T / Receivers ‘ & Studyareas | 24y Coml systems | =+ Ouiput ‘
i [ Type [ Description [ Feature [ Difth Scattdring Model | Notes ~
Yes One-laver dielectric Concrete 1F [Floor plan] Mone
Ves One-layer dielectric Brick 1F [Floor plan] None FE A TR T
Yes One-layer dielectric Concrete 1F [Floor plan] None feat )3}_»[ % }% Ei/j
Yes Free space Freespace 1F [Floor plan] U eature 1 .
Yes Ome-layer dielectric (lass 2.6GHz 1F [Floor plan] None 7[7‘[}1:’4
Yes PEC Metal 1F [Floor plan]
Ves Cne-laver dielerctrr ITIT (Hlass 2 4 (3H= 1F [Flanr nlan1 ol
3 >
Type | Description | Location | Notes A
Dielectric half-space Asphalt_1GHz CAProgram Files\Remcom\Wireless InfSite 3.3 0 4\materials\Lsphalt_1GHz....
One-laver dielectric Brick C:\Program Files\Remcom'\Wireless InSite 3.3.0.4\materials\Brick.mil
One-layer dielectric Concrete C:\Program Files\Remcom'\Wireless InSite 3.3.0 4\materials\Concrete mil » E)'L('fq: g %‘b:k*ﬂr }E
Biophysical Dense decidnuous forest, tn Leaf C:\Program Files\Remcom'\Wireless InSite 3.3.0 4\materials\Dense deciduo... =
Biophysical Dense deciduovs forest, out of leaf C:\Program Files\Remcom'\Wireless Infite 2.2.0 4\materials\Dense deciduo...
A ttenuation Dense foliage CA\Program Files\Remecom\Wireless InSite 3.3 0. 4\materials\Dense foliage. ...
Rinnhwsiral DNensz Pine Fnvest CAPmevam FilesAR emenmWireless TnSite 3 3 1 dvmaterialz\Nenss ning for S
— >
Material filter: | Clear filter | l
- MEEE c MENEE ©  ERNENIERTEEEA E
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Tvpe

| Description

s

One-layer dielectric
One-layer dielectric
One-layer dielectric
One-layer dielectric
One-layer dielectric
One-layer dielectric
One-layer dielectric
One-layer dielectric
One-layer dielectric
One-layer dielectric
One-laver dielectric
<

Glass

ITU Glass 2.4 GHz
ITU Glass 28 GHz
ITU Glass 3.5 GHz
ITU Glass 39 GHz
ITU Glass 5 GHz
ITU Glass 60 GHz
Glass

ITU Glass 2.4 GHz
ITU Glass 28 GHz
ITU Glass 3.5 GHz

C:\Program Files\Remeom\Wireless InSite 3 2.0 4\material\Glase mtl

C:\Program Files\Remcom\Wireless InSite 2.2.0 #\material I TU Glass 2.4
C:\Program Files\Remcom\Wireless InSite 2.3.0 4\material\I TU Glass 28 .
CAProgram Files\Remecom\Wireless InSite 3.3.0 4\materials\I TU Glass 3.5 ...
CAProgram Files\RemeomiWireless InSite 3.3.0 4\material A TU Glass 29 .
C:\Program Files\Remcom\Wireless InSite 2.2.0 #\matenials\ TU Glass 5 G...
C:\Program Files\Remcom\Wireless InSite 2.3.0 4\material\I TU Glass 60 ...

C\Program Files\RemeomhWireless InSite 3.3 3Wmaterials\Glass mtl

C:\Program Files\Remcom\Wireless InSite 2.3 3\WmaterialsN TU Glass 24 G
C:\Program Files\Remcom\Wireless InSite 3.3 3Wmaterials\ TU Glass 28 G...
C:APro gram Files\RemcomhWireless InSite 3.2 2\materials\I TU Glass 3.5 G

A\

REMCIEM

N

Material filter:  |Glass

Clear filter |

- EBEARET EISBEUR

Material AR EEFIE FE

Layered dielectric properties [Read-only]

rtdescription: [ITU Glass 24 GHz =
Dielectric layers:
Layer# | Description | Permitti.. | Conductivity | Thickness |
1 6.270 001221 0.00200...
Color: oy I Plot
DS Enabled [~ Diffuse Scattering |
Ok | Camcel |  ipply |

HEEBWR, JRITHEN, AEEENE
X TEEMRNGES

© Remcom Inc. All rights reserved.



Material #1EHEEFTE B AR
o HYEEHRYE B TEERMR
CitylE Bl|Featurefy & FH S ERSIAE!

AT Layered Dielectric 0.015
(Concrete)
hEHE (Brick) Layered Dielectric  4.44 0.001 0.125 . EHEFAEIMNENERETE EE LT
ALz
KA (Wood) Layered Dielectric 5 0 ~0.03 = AT B -
I ¥ (Glass) Layered Dielectric 2.4 0 0.003
T (Asphalt) Dielectric Half- 5.72 S5e-4 N/A
Space

FloorplaniE Fl|Featurely & FH ECERELAS L

JEBEEE Layered 0.001 0.013
Z‘(%yﬁuayered Dielectric
drywall)

© FHTEENIREREE -
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Material #1EHEEFTE B AR

© EAFREYE AEEGERTR

% FIRERSE K T S e
e (Wet Earth) Dielectric Half-Space
8738 £ (Dry Earth) Dielectric Half-Space 4 0.001 N/A .

: . T ARIER R E S
21873 (Dry Sand) Dielectric Half-Space 4 0.0002 N/A Tihsa sl Z 2K -
7% 7K (Fresh Water) Dielectric Half-Space 81 0.22 N/A
787K (Sea Water) Dielectric Half-Space 81 20 N/A

Bt R SRBREE A
B % (Free Space) Free Space
SEEMR UL EE (Perfect Absorber) Constant Coefficient 0 0

REI\AC":?,:'Mo © Remcom Inc. All rights reserved.



Material A5 RHEEFTE FH A

T E LI ZEM (Dense Deciduous Forest In Leaf) BioPhysical

B =R ELFE ZEM (Sparse Deciduous Forest In Leaf) BioPhysical N/A N/A N/A
& EE A 75 22 FE ZE MK (Dense Deciduous Forest Out of Leaf) BioPhysical N/A N/A N/A
& = (% BT FE ZE MK (Sparse Deciduous Forest Out of Leaf) BioPhysical N/A N/A N/A
25T ZEM(Dense Pine Forest) BioPhysical N/A N/A N/A
LAY ETE MK (Sparse Pine Forest) BioPhysical N/A N/A N/A
E b (Grass) BioPhysical N/A N/A N/A

. #EW%%%E’\J%—TEiﬁii“i%ﬁ%‘éi&ﬂ’]ﬁ‘é%a%%ﬂﬁﬁk& MmIERTRBFEMRIZE—EFE - EHHEOE -

« Wireless Insite i Z B AFMANGEEREY —EHEENEFRNNEREFL2E BTirEEHRES N EFEEHE
E

- HF T NEEREREIRETGERANEREER  RAFEHEBNGEER LT IXBTEEEMRIHN 28 -

s NHE—EHENNEDEERETERSBEEY MR E—EE S AN ERRERNZNME > MAE
BEFNERME—FEFI—RENNEERE -
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. . M7 ~ L2 [/
Material :#4¥HEEF1E FHARE
. V}Xlreless Insite R} ERE—LEABN LIEER T 2R eG4 LN RMEAFEE » EEMEAR EZEXRETITUSEER
$ o
- MREBEEERE —ERFKERNIZE - 21"ITU Ceiling board 2.4 GHz” -
«  HBAFYUEESEENERRKIEEMRANT] -

% FI Y Wi-Fi SEERAPR]

2.4GHz 5GHz
N o7 Wl A e S wt A S &y ==
TR 2B HENBIRE EEE(S/m) HENEBIRE EEE(S/m)
SE &% 1 (Concrete) 5.31 0.066221437 5.31 0.119959271
& EZ (Dry Wall) 2.94 0.021552391 2.94 0.036228401
AR#4(Wood) 1.99 0.012011805 1.99 0.026378732
IFIE (Glass) 6.27 0.01221435 6.27 0.02930827
X TE 4R (Ceiling Board) 1.5 0.001384547 1.5 0.003252009
H#R (Floorboard) 3.66 0.014365084 3.66 0.038735631
SR E (Very Dry Ground) 3 0.001362146 3 0.008659557
& e 12 i (Medium dry Ground) 13.74263889 0.145818416 12.77009884 0.482379843
EEHE (Wet Ground) 21.1366793 0.468129353 15.75916683 1.215492448

RE AAC‘:.“.-"IV\o © Remcom Inc. All rights reserved.



Material

ARHE

5 A AR

® AR 56/ EXBIEERME

M} 2

JE B¢ T (Concrete)

HZ 1582 (Dry Wall)

AR#%(Wood)

I IE(Glass)

X # 4t (Ceiling Board)

H 4k (Floorboard)

S4B 1@ & (Very Dry Ground)
FRE & 12 T (Medium dry Ground)
B E (Wet Ground)

o FEENE1ZE(Relative Permittivity) ¥ T 58X EiEE,

REMCIEM

28 GHz

HE N EFRE EFEE(S/m)

531 0.483829146
2.94 0.122593378
1.99 0.167171345
6.27 0.228667481
1.5 0.024132019
3.66 0.397453894

3 0.3

5.7 6.5

5.7 9.5

EHE LR,

==
HNEf

5.31
2.94
1.99
6.27

1.5
3.66

4.3
4.3

60 GHz

BEE(S/m)

0.896666691
0.210221831
0.3783732
0.567431997

0.058569453
1.11333046
0.75
14
15

© Remcom Inc. All rights reserved.



Material : & 37 Ed#RmEE

- BRI Wireless InsitefyttRlEFIEAFTEZNME, HEKBEEENZEL
o  #R—BEiRfeature FE 4 SERE WL AR BEER AR E B BEZR 5 pY AR featuresl 2 = m (surface) B M4 B9 —2R17 .
«  FAFGDURERRESTME, BMEEMSNERITEANSEL

b Images | |-|11r Features | = == Materials ‘ U\ Waveforms ‘ @ Antennas ’:r:‘ Transmitters / Receivers ‘ <% Study areas r,u Comm. systems ‘ = Out
In nse I Type ] Description ] Feature I Diffuse Scattering Model
Yes One-layer dielectric Concrete Material Test Foom [Floor plan] Mone
Yes One-layer dielectric Brick Material Test Room [Floor plan] Mone
Yes One-layer dielectric Concrete Material Test Room [Floor plan] None o 1%_ 7[: —'_ EB AL E/] Feature
« BE&FFeaturef &K AR X EBIER
L 4
Type | Description | Location | Notes
Dielectric half-space Asphalt_1GHz C:AProgram Files\Remcom\Wireless InSite 3.3.0 4\materials\bsphalt_1GHz....
One-layer dielectre Brick C:\Program Files\Femcom\Wireless InSite 3.3 .0 4\materials'\Brick mtl
One-layer dielectric Concrete CAProgram Files\Eemcom\Wireless InSite 3.3.0 4\materials\Concrete mtl
Biophysical Dense decidvons forest, in Leaf C:\Program Files\Remeom\Wireless Infite 3.3.0 4\materials\Dense deciduo...
Biophysical Denze decidvous forest, ont of leaf C:\Program Files\Remcom\Wireless InSite 3.3.0 4\materials\Dense deciduo...
Attenvation Dense foliage C:\Program Files\Remcom’\Wireless Inite 3.3.0 4\matenials\Dense foliage.... | *j.* 4_ I:Fl E/] )? _l_ 4
Biophysical Dense Pine Forest C ibrogram FilesRemoon Wisles nSite 330 dunatrialéDense pine fo.. 2
£

Material filter: | Clear filter |
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Material ; &~/ fd4m#g

© BURBARBEEME, DUERFERNES

Free space properties
New > Project Create new material
Open > Foomie . ‘ Short description: |Free space J
Import > Tranemitter Sat 5 Choose a matexial type: Thickness (m): |3 T
Copy to personal database Receiver Set > Dielectric half-space ;I - I
Duplicate Transceiver Set > Constant coefficient
Delete Antenna Free space OK | Cancel | Apply |
Repl (@ ) | |Layered dielectric
i il PEC backed layer
Plot Material {]erfeit 31&-:31;318 conductor
= Study area SEI-uelme . . O == 2
Properti Monts Carlo multi-matsril o = free space
SR Waveform Monte Carlo variable parameter single laver / N g AX /:E J:EF El] p

© BRAREE PIRE P - emEennmvwHs

New->Material TEE.

Constant coefficient properties Dielectric half-space properties PEC backed layer properties
Short description: | J Short description: [ J Short description: | J
Thickness (m): [3.000e-01 Thickness {m): |3 000e-01 PEC thickness: |3 000e-01
Roughness:  [0.000e+00 . .
| Roughness (m): |0.000e+00 Layer thickness {m): |3 000e-01

Ref. coefficient (parallel): |1 000000
Trans. coefficient (parallel): [0.000000

Conductivity (3/m): |1 500e-02 Roughness (m): ID 000e+00
Permittivity: [15.000000 Condvetivity (S4m): [1.500e-02

Ref. coefficient (perp.): [1.000000
Color: | |
- Permittivity: |15_EIEIEIEI[IEI

Trans. coefficient (perp.): |0.000000
DS Enabled [~ Diffuse Scattering

Color | Pt | Color: -| Plot |
OK I Cancel Appl
OK | Comcel | pply | — | I OK |  Camcel |  apply |

© ZEARREERIRNG AT o A2 FEHRIdielectric - EBPECERHEEME.
e E e half-space (824 H]

REI\AC':.“.-"Mo © Remcom Inc. All rights reserved.



hﬂ t I 5 } Eﬁi
1V} EECELE e S FEEMNEE
« BNBRREARBEME, MEFAFEBNER
New > Project Create new material User-defined material properties
Open > Feature >
Import 2 Transmitter Set > Choose a material type: Sh:::::rpﬁmi I =
Copy to personal database Receiver Set > Dielectric hali-space ;I - o = () [D00e+00
Diibicaie E—— . Constant coetfient Ref. l:nefffc?antsﬁ..lenamai [T |[No reflections] J
Dleie A g Trans. coefficients fillename: [~ |Ja transmissions] J
i . Color:  pm—m
Replace Comm. system L %ﬁ)g?'i ]'1:1131;11"3 —I
z an yer
Plot Material Perfect electrical conductor OK | Camcel | Apply |
Study area User-defined file .
Properties Monte Carlo multi-material .
Waveform Monte Carlo variable parameter single layer
s Mes
S N - HAFBZEMMER
c FRAEEERE RIE « FEERRETEESAME
New->Material TR
Layered dielectric properties Monte Carlo Multi-Material Properties PEC properties Monte Carlo variable-parameter single layer material pr...
Short deseription: | J Short description: | J Short description: I J Y I J
Dislectric layers: Materials Inchided (first material listed is used if MC inactive) Thicknes n): [F0005500 i i
Layer# | Description | Permitti_ | Conductivity | Thickness | Type | Description : e v
One-layer dielectric  Brrick Roughness: |0.000e+00 Permittivity [15.000000 Monte Carlo
One-layer dielectric  Glass L.
Onelayer dicloctic Wood Color I Plot Conductivity |0.015000 Monte Carlo
. = Roughness [0.010000 Monte Carla
DS Enabled [~ Diffuse Scattering I Thick 5 300000 Mot Catlo
Color: | Plot | Add Material I Remove Material | OK ] Cancel I Apply I Color LI
D& Enabled [~ Diffuse Scattering | Color: - | QK | Cancel I
OK | Cencel | Apply | 0K Cancel | Y 2
= Heh
* TXEHEPEC

- ZENEMH

REMCIEM

© ZRMPEANRF T
B

LS

© BHESMANKETESE

\
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Material :

- BYZE /\Eﬁ*j.f*—l'ﬂ/] i s

Layered dielectric properties

Fﬁ'ﬁ‘
[
/w/

Layered dielectric properties

Short dessription: | J Short description: | J
Dielectric layers: Dielectric lay
Layer# | Description | Permitti . | Conductivif Thickness Layer# | Description | Permitti . | Conductivit Thickness
Dielectric layer properties
New layer
Description:
Duplicate layer eseription: [lyer 1
; Thickness (m): [3.000¢-01
Delete layer
B Roughness (m): [0.000e+00
. Colo
Cobr: NN pioveup Plot | = [ o )
DS Enabled [~ Conductivity (3#m): [1.500e-02
DS Ensbled Move down I S Enable ) o
Permittivity: [15.000000
Edit layer . ppl
mly | I [0k | _Cama |
FTIEE 3 E g © EAREMRNZH
© BTERAR EXREREENew layer BNERMRNS

Monte Carlo Multi-Material Properties

—

Monte Carlo Multi-Material Properties Choose material
Short description: | J
Choose a material from the current project:
Materials Included (first material listed is used if MC inactive) —
In use | Type | Description
Type | Description Yes One-layer dielectric Concrete
Yes One-layer dielectric Brick
Yes One-layer dielectric Concrete
—> (
e Create a new material
I Add Material | I Remove Material | Fer) [ G e el |
Or from the material database:
Color: | Type | Description A
Dielectric half-space Asphalt_1GHz
Cancel | One-layer dielectric Brick
One-laver dielertric Crnerete

«  ¥ZTAdd Materiali%$ll, BRI ES . 155

REMCIEM

EhRERERNTR

| - .

Layered dielectric properties

Short description: | J
Dielectric layers:
Layer# | Description | Permithi... | Conductivif Thickness
1 [Front] layerl 15.00 0.01500 0.300 m
2 layer 2 15.00 0.01500 0400 m
3 [Back] Laver3 15.00 0.01500 0.600 m

Color: I Plot

DS Enabled [~ Diffuse Scattering I

[ox |

- HBAFHESEMAZSEME A % SERESI MR,
HBNFH BT REFontfy %

Cancel | ALpply |

Monte Carlo Multi-Material Properties

Short description: | J
Materials Included (first material listed is vsed if MC inactive) . %T zﬁ'— ?;tﬁ% @J 1% JEH iﬂ 7]:jf 5[:;,_
Type | Description

HFREZz%, SREBEEXS
MRRE EBE AW —iE
7Hl,

N8R StudyareaH FyMonte
Carlo RIZX BRE, &
B FEREEARARE
B, BieHREREIEER
HELFEA L

One-layer dielectric  Brick
One-laver dielectric  Glass
One-layer dielectric  Wood

Add Material
Color: NN |

Remove Material |
0K Cancel |
TR E
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© BUSEESHAEKETEME

Fﬁ'ﬁ‘
/I/
\
/

.\_l\b m
H

M

Monte Carlo variab\e—parameter S\'ng\e ‘ayer material pr.. Monte C;l\o variable-parameter single layer material pr. ° Monte Carlo Varlable Parameter Materlalﬁ—i}i\*ﬁ*&} El\]
Short description: | J Az o IWN J Monte Carlo Parameter %gﬁ , 1‘—";27 Kﬁ%%gﬁ\ﬁﬁﬁﬁ{t o
Parameter Value vty W Vion Carlo v Activate Monts Carlo for Permittivity
Permittivity [15 000000 o el Conductivity Wonte Carlo Minimum Permittivity: 3,000000 IR fen] AL, == = kv A Al
L o e o el 2 ) R © o RSERMBIZA, TRETEABEN, SEE,
Roughness (1070000 Monte Carlo o 300000 Lom: Cob | Disribution: [Gaiforn =] BEMUEEE, RELEELBRTHNAR.
Thickness [0.300000 Monte Carlo | m— W““m%
Color:  m 0K Cance : N N N s .
_N ] e ] « ¥ TMonte Carlof%ill > 1%, ZEBkH M5 O 4)iEActivate
B ; ‘ oo | Monte Carlo for.... BI85 0] AR IEITAREE.
e =K R AR
- REAFBEHEEME
User-defined material properties
Short description: | |
Thackness ¢m): [0.000e+00 - BEUMHZIZ, WASBUREER
Ref. coefficients filename: [~ |[_No reflections] J
Trans. coefficients filename: [~ o Gansmnision] _ ) © WREMHEAREEAEFNRR, ARTRZERS
I — BB AR S
[OK | Concel | Apply |

RE MC‘:.:‘\.-"IV\0 © Remcom Inc. All rights reserved.



Material : Z&77 B4R uEE

a/ N\ W

AF & E BN, BRI R FIANEN FEIEERIER M BEARE
NS A, B TEERNTE.

EEERABEXMURI, BFUMUBTTFIHREEENE.

EHRRETAS T RFEALIZFEED, X3DIRFuUll-3DIEW1EHE A5/
SRR, A EEIEA S ERRE A WES B Rz

I
Hk
S

525 ERE S RVARED 3 B o] IR B+ AV AR B E (Reference Manual)Z 149
B 45— 5.
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Material 2% F Hfil S

— T e s eSS PEC t ot coefficients
— 5 properties I | Plot coefficient |
Open > L. Thickness (m): [0.000e+00 | Flot & Magnitode (dB)
< Import s Short description: |Hetal J B 1 € Phase 7
m| = ) nferaction: [ Reflection
| Type | Deseription Copy to personal database : Thickness (m): |D[IIIe+DD mam::h'i || - -m-l i
Dizlfch'ib half-space Asphalt_1GHz Duplicate R R ) — — Polarization: [ Fmﬂel.
§$§¥§§5§E§$ Egﬁi‘mam iduous forest, in Leat Delete i ’ - P | (o) [l | e : F;L
E%E’“%z §§§ gEE:éﬁﬁ forme outof est Replace %E Color: I I e il:z; N —
1ophysic ense Pine Forest Plot = - ~ qI N A C oo
: Material filfer. \I Properties I E DS Enatled. [ Difinse Soatiering ¢ ?ﬁ—r P|Ot? iﬂ—_l— [//( %T*ZI-*’I' El] C%Q Angilrspecing . [T00
: e ST 1 —
LT IR
[OK | Cencel | Apply | %I e TR R FRIRET -
N N mas n =]
© HRARBEEWAS EAGEXERE
Pro erties s
#2 Prop - mmsrEna
M 4T A2 FEIE ER
PEC properties 17 ‘*EHHE
[z — . . T, Requested coefficients for Concrete at alpha = 0.0? frequency =.. — O X
F;;E:_;_‘ ‘ngfz_ml— ErEEN Short descnphon. IH&M J Requested cosflicients for Concrete at sipha = 0.07 frequency =100 — Magnitude of the
| ECEEmEEm Thickness (m): [0:0006+00 0
— 1 E E E E E E E E Roughness: IU.']IPG+UU Diffuse scattering properties s “\-\
EEEEEEEm = . = ———' Scattering model Lambertian =l N / :
EEEEEEEE sk o DS Ensbled [ | Diffuse Scattering | Seatiering Factor [7.4 5
series LEFEO) waq ,m‘ ey Cross-pol facion [03 8 . \ l
ar | ka | wamnEER | 0K | Cancel I Apply I Plot Alphs [ % \ [
° ?‘TKTCO'OI’T&@HW I’X E&gﬁz’% 0K | Cancel | Apply e ID 1L ¥ N
= 'f. *7.'- *:l' El] f‘ E@1Eac?’£ i’% Advanced parameters 35
=PI 2K { Use reflection coeffcient [~ [[ociience Angle <]
R N 40
+ ‘EIEDS Enabled T LB HEHIRIA MAHE ° T e
PR BRI BRI RHR B 8 4 SIS IR Gt |

E

REI\AC'::‘\"Mo © Remcom Inc. All rights reserved.



Material : Diffuse Scattering

Diffuse scattering properties

Diffuse scattering properties . N . S
gt B + Lambertianfs#: 395 Em S —(E 7
Short description e —|  Scattering model [Tambert - - S
S === ez = sateing model ORI (o132 B8
Roughness: [0.000e+00 Cross-pol fraction. [0.4 i
o — p ==l Scattering Factor |04 90
DS Ensbled [ | Diffuse Scattering Beta [f CIDS&DD]. fIB.I:I:an IU 4 1 i 5
OK | Cancel Apply bembie 5 i [ph |4
Alpha
Ad d I?al ]
’7 Use reflection coefficient [~ W Eets I4 S I n C ' d e nt
Cancel| Lambda |0_'?5 field 15
Diffuse Scattering 2 & #1517 = BB SHER! T U212 180 0

Lambertian : ¥5 B &R & —1E 77 5] 35 £ BT
« Scattering Factor | RKFTNF I E# G = E A ST AYELH,
Directive : BA[a) & &1 B9 BTIE 77 [a) 2% 4 i 5 FER 01, TENEEEO.4

Directive with Back Scatter : 88[@) R S EE T [@ 3B 4

% »  Cross-pol Fraction : RS #9THZ 88 4 32 AR A9 ERHI1E
R, R ks 5T NS ERUSIOLLE], SER0FIL - A 0. 4

RE AAC':.:‘\.-"IV\o © Remcom Inc. All rights reserved.



Material :Diffuse Scattering

Diffuse scattering properties

Scaftering model |[jEFER
Scattering Factor (0.4
Cross-pol fraction IIJ 4

« Scattering Factor : KT NG I B I5HE = 254 BGT
BIELE, SEM 0 R1, FTEXREE 0.4

Alpha [ * DirectivefR® : Hfm RAEYA) + Cross-pol Fraction : oS} 9T 8 4 % XABAY
Bein [ 1 7 () 35 A B HEN IR TS BRUSH L], SEL0F|1 > 8

Lambda [3775 HEEE 0.4
0 . . Alpha AFEFFTHSHERNEE, SEEEY

1~10, FHEIERA4

Incident . ;
field S
15 a '

150
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Material :Diffuse Scattering

Diffuse scattering properties

Scattering model |[TFFRRET
Scattering Factor (0.4

Cross-pol fraction [04 »  Directive with Backscatter 427! : 2
Alpha [d 6] S S RO R IE 77 [0) 35 AR B G, [BR%ER

B X 77 1e) 2% AE RS

eta |4
Lambda |IJ.?5
N 45
Incident
field 7 .
15

180

REMCIEM

Scattering Factor . RN B IGEE S LB
BIELE, SEM 0 R1 > TENES 0. 4

Cross-pol Fraction : XFREGTAITIHR I £ T XARL
S T NS ERIGHILLHI, SEER0EIL » T
{EE 0.4

Alpha R THHERNEE, BEERK
1~10, FHEk{ER4

Beta :URIFBRITHHNKRNER, BUEHEK
1~10, FHEIER4

Lambda (AT AT EAE 1 B RO M (BUR R B9 T EE
B, BUEEERO~1, FEX{ER0.75
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Material :Diffuse Scattering

Advanced parameters C EERRRIERE R, SO SR R SR TR R — 34 S BB st
|7 Use reflection coefficient [v [Imiﬂeme Angle ZI -
Incidence Angle © E(HEEGREEARS  ANBEAERGBONNERER, WRELELH,
Nomel lpedence ISE 510 (O TR
ance

Incidence Angle : {f ARG A E R E RGHEE
Normal Incidence & N\ 54 77 @48 B % A9 A48 77 A 3R 5T E R STR S,

)

ARBERETHHRRAEBEE, BRESAEH, HFERERSEENLERRES
2, TREFRIREBABIRETILR, KREREENER

BRI E S E R 5X3D StudyArea EijHy Diffuse ScatteringiEIE, —(EfEAIE » P/EEIFE =
HARSIMAEL, # B EX3D StudyArea E[HZfTF#Diffuse ScatteringZeTH, 74 & 55 4 B 5

BRI ERRERE, FrEgRERNREER
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Material : Feature f1HEf B

B ncive 1 Choose material
Hew >
::; : J Message Choose & material from the current project
Fun > Inuse [ Type | Description
Save s copy.as Yes One-layer dielectric Concrete

Rerame e The selected items consist of multiple materials. L e

s Please choose a replacement.

Delete

Remove empty levels H . .

s [~ Do not display this message again . i
:::h : -m Create a new material

Coler by height

SZ T Qe BBEEAHHE, 5

Canoarin Buniar Vi Dielectric half-space Asphalt_1GHz A2
One-layer dielectric Brck 1[// Ei
One-layer dielectne Concrete =z

. EiE—{Efeature, EEHLEIESE - i Do fmes Toud
. ° = E 2 ELjhE S X‘ Free space N Froe
l:l]istij:% Change Material D/u\)‘iﬁﬂﬁlﬁﬁiﬁﬁﬁ_ﬂ&&?ﬂ“l"{’ v

PRI > lzwhclnc half-space th?:::rﬂGHz) .
AIRE G R 2L > Feature

-

| Select| Help

M Clear P -

Choose material

Choose s material from the curment project:

Inus T | Descriphon
Yes One-layer dielectric Concrete
Yes One-layer dielectric Brck
One-layer dislectric Concrete

[V visible
New
Open
Import >

Create a new material

Save selection

)

Or from the material detsbese:

% [T | Deseriptio |

Duplicate ?.fx.,;. feke 10 Ea:: i )

\EE OO EP sEE ?% Delete i ——
°
fESelecti® & fhiE{EFace e —

Coverwith > TR b e et

Place points >

Sided >

- EEZAZYELFEAME
- FUERBNREREME fFace, B . ﬁoﬁia%gx% %ﬁ%@%
iSEEEEERE > Change Material ) s

RE AAC‘:.“.-"IV\o © Remcom Inc. All rights reserved.
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Material 37l fE e p 22 £

Ml (Material) £ B—1ER I (Face)iy /@M - Gk BNV B R IR R RE S RIS EREE TR
B, NEREEFEHNE G

/

—ERENTE, e EREEERANB TSRS VRS EMFERNNESHEER.
FEAGERAYA R . B RBEREENEE, KEFREREE.

LUNMEREAIZKR R, AR ERIHEENRGEERNTE

RE AAC‘:“-"IV\o © Remcom Inc. All rights reserved.



Material A7} E 5 =7 £

EBITARMRREBRBENFERE, R78KEAI0XK,
SEB=XK,

BRENYRA, ik, MG ER BEREBSHTL,
RE P ENREEEEEAEREIERNEE.

_ Concrete
Brick

HE—EBESR(TX), ETETHA, BIETEBRLEL e T \
S(RX) AT RETROREERAE—BIBARRTHE y
IR B 5.

RIS BN E — B, FE— AR —(EEk=E
Bit, mmBEEE ARKERTERERINER EREMNE
HZEF.

REMCIEM

© Remcom Inc. All rights reserved.
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© UTNHIHE SRS = e F A

E T T T

FEESTIEZE » AR B EEE Permittivity : 4.44 PEC Backed Layer
Brick Conductivity : 0.001 S/m PEC/EE Z EAiHl Permlttlwty 4.44
Thickness : 0.125 m Conductivity : 0.00125 S/m
Thickness : 0.3 m
EY
PEC
Free Space, BEHATME, Efg = Constant Coefficient EE: 03m
B (EVEE S SevE S FHAEE © 0.02
AR REFRE: 0.7
EEESHAE: 0.4
PR E R EHRE: 0.7
VIR B REHREE: 0.4
PEC SEEERE Dielectric Half-Space Permittivity : 5.72
FEH (Asphalt) Conductivity : 0.00005

Thickness : 0.3 m
FEMEE : 0

RE AAC‘:.“.-"IV\o © Remcom Inc. All rights reserved.
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© UTNHIHE SRS = e F A

ZMRHERZ KRB REME. 1. Concrete SEHLEIRFERE  Permittivity : 15
2. Brick Rl Conductivity : 0.015 S/m
3. Glass Thickness : 0.3 m
4. Wood FHRERE : 0.01
W Dense deciduous forest, in
Leaf

XENFEER, REE

REI\AC'::‘\"Mo © Remcom Inc. All rights reserved.
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- TERGETEARM

Sinusoid properties

N g Half-wave dipole antenna properties
n 3 Sinusoid
@rrm@mm). 1000 000 TR il JANRTAY il o o
Effective mm;f;m;: 70000 05 \1 ‘l\ \‘ 1% \\ !’\‘ Short description: |Half-wave dipole J Polarization: |Tota.l 2ain vI Edit gain range I
" [P0 é T L
Monte Carlo OK | Comel | appy | o5\ \/ 1\\]; 1\\[; ‘\\}i 1\\];’ 1\\[ Detault [ Show max gain arrow
i 209 . 4e09 Waveform: IWiFi l] J [ Render s opbecs
et Maximum gain (@Bi): [ [0:0000
Sinusoid
e Polarization: |verﬁc&1 LI
8 -100
é 0 Receiver Threshold (dBm): |-250.0000
= Transmission line loss ([@dB): {0.0000
999 1000 1001
Frequency (MHz] VIWR: I] 00

. BREMAR A BN, 1GHZERE i

Sinusoid properties

OK | Cancel | Apply |
Stortdesription: Wit | Wi
Cartier frequency MHz): [2400000 1 AN 7V v Il
Effective bandwidth (MHz): [T.0000 o gﬁ[l \l Jl \1 ’! Jl \l ’( \l rl \l
Phase (7 [5.0000 2 T 1 TR Y Y A WY O
4 } ] L
Monte Carlo OK | Comel | Apply | o5
V1V 1y LV} .
Sl
i = o Scalebar properties
Time (5]
WiFi
0 X /i L sl %
g @ © EREB-ERAERZFERBEBRE
= -100
| 150
3 -200
£ =0
300
2393 2400
Frequency (MHz)

©  EWRBRXAZEORKE, 2.4GHZIELK

REMCIEM
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¢ * %'\:/% D-l_/"%:ﬁ/'f\ Study area properties

Short description: [§1ud3r area 1 J
° SEE - N P T - N RN
BREXSDEERE, EHGPUM < e =] «  AThetald & Phij7(m450.25F 8 — R 5148
ES Default ¢« —REERZRRS
Ray spacing (% v [12500 © —IREBEREZ2REH
Number of reflections: [ |6 > —REERZLURES
Number of trnsmissions: [~ |2
Wumber of diffractions: [ |1
Imlﬂe IemnnUﬂTrachom [_
Ray Casting Limits |
CPU Threads: [#
Partitioning and Queuing |
Foliage Model: Weisshi Model - N WAl A Ak .
e :1 ;ol: e = . EmEmsEEE K92 Weissberger Model
Atmosphere |
APG Ensbled: [~ LPG Acceleration I
MC Enabled: [~ MosieCaglo |
MPE Enbled: |~ MPE \|\
Diffuse Scattering Enabled: [~ T Scattering | ’ %%1§Fﬁ§iﬁ_ﬁ?&*ﬁ*&iﬁ%@%’ mﬂzq&%
. Z A
== SEE N2 NE-: ;Ek utput Reques‘ts I
©  BEZEESREAE IR EE
A1 Boundary I
axX A&
| OK | Cancel |

RE MC‘:.:‘\.-"IV\0 © Remcom Inc. All rights reserved.
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-+ TEBHEREE

Free Space #HiZ K Th&

FEAELARXIFRIR . FEHELARX2ER I

. Free Space #HRX1E&1E . Free SpacezHRX2F&{&E

REMC‘:,ﬁ:‘Mo © Remcom Inc. All rights reserved.
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«  EEERIEER

Dielectric half space#H #
TR

B, HeER ARG
i

. Free Space ZHRX1E&{&E
: ZAHARXIEEE : ZAEARX2BKE L o « EFES, ERX2ERRE

REI\AC'::‘\"Mo © Remcom Inc. All rights reserved.
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«  EEERIEER

PECARRZEIL TR
BEY, BEA—AES
g

PECZHRX1ERE
« EES, ERX2ERRE

FEELARX LRI . FEHELARX2ER I

REI\AC'::‘\"Mo © Remcom Inc. All rights reserved.
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«  EEERIEER

. PEC Backed layered #H 3%
B T 2R

. EES, mER—AIERE
5%

e

AR T=

S = - PEC Backed layer 48
SN . .
- RX1E&1&

© EES, ERX2ERE

: SEARXLERE : SEARX2ERE

REI\AC'::‘\"Mo © Remcom Inc. All rights reserved.
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-+ TEBHEREE

. Constant Coefficient 22
e

. @ 5tk 40 RX 2PK 1R Consﬁgmt Coefficient 2B . Constant Coefficient RX2& 1%
RX1E&{E

RE IV\C‘:,E:‘Mo © Remcom Inc. All rights reserved.
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-+ TEBHEREE

. Constant Coefficient 22
e

. @ 5tk 40 RX 2PK 1R Consﬁgmt Coefficient 2B . Constant Coefficient RX2& 1%
RX1E&{E

RE IV\C‘:,E:‘Mo © Remcom Inc. All rights reserved.



Material A1t e 2 22

BEREERILE: S EMENZ ZBRF FEMPHERINER 2

RX1 Wall Side

FAEASIB R EMPITNE, UFELE ©  FAEREAFTEMBIG, BERKEARE
PRERR BEEEREEET TRERB AN BN S B —EEE
* ﬁ-ﬁ-

REI\AC':.:‘\.-"Mo © Remcom Inc. All rights reserved.
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FEREERILE: SRz 28BN A ERSF TRV EHER IR

RX1 Wall Side

BRI REMPIINE, NERIFZEA © FEBRETEMEIG, NEREF2HE
L. fEEREFREEREN DB ITNENL

RE IV\C‘:-)\}Mo © Remcom Inc. All rights reserved.
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© IEREEREEE(EYL - RIER TS TEM)

. %ﬁ%;[)%éﬁﬂ% SFAXIDA S BFEMELERLAE, MAFEREEMAASN2E, FAfAROESH
B2 =2

+  ERFUIBDERRAE, BEgfAMRASN2EETHE

BREAEIRINR, 2.4GHz(Z5k - THWAEERINE, 2.4GHz {55
TE 1 BR BB Y5 R R

RE AAC‘:“-"IV\o © Remcom Inc. All rights reserved.



H

8

MRHERERMH 2 B g RRE SurfacelY 2 8.

WREEBRIUREZZ MREREREE TRNERNEBRENER.

HEEATHNEMSHEIESR, WESELERA, HBaE—EE EHaSHEnh, FHib&F Aol
%E%%%ﬁﬁ B HEENMRHR R EE SRS STER, FRAEGSTHNMRI2EEEE—EREKE
ibﬂﬂ%—1$ﬁﬁﬁﬁﬁi5ingle sided,iEtk— M &Freespace n—MH B @R A ENMEL, o DA%

Reverse normals

Center in Project View
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« REMCOM ~S)48%h © www.remcom.com

- HEARKE . EEERFEES (L8)

- BRBPIER HBHERBBENRFHRENEES
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. TEah . 13524674000 s 18411033831

. Wechat ID : CAEsoftware0822
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QQEFy% : 439531441
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