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PO3POBJIEHHS KOHBEPTEPA 3D-MOJEJIEA IPUMIIIIEHD
3 CUCTEMMU SKETCHUPY CUCTEMY CATT-ACOUSTIC

© Menvruk M., Kepruyvxuii A., Pybaxa A., Kamicincexi T., 2018

Y craTTi 3anpoNnOHOBAHO MeTO] KOHBepTyBaHHs (aiiiiB reomertpii 00 €KTiB 3 cucTeMn
SketchUP y cucremy Catt-Acoustic. Po3podsennii MeTox 1aB 3MOry NPHIIBHIIIMTH MO0Y/10BY
Mojejeil mpuMilleHb 11 IXHbOT0 MOJATLIIOr0 aKyCTHYHOr0 aHaidy y cucremi Catt-Acoustic
TAa aBTOMATH3YBaTH INpolleC BU3HAYEHHS aKYCTHYHHX BJACTUBOCTeld MarepiamiB, siki
BUKOPHCTAaHi Y IMX NPUMILlEHHSAX.

KurouoBi cioBa: xouseprep, SketchUP, Catt-Acoustic, ingopmaniiina Moxeib, koedi-
HIi€HT 3BYKONOIJIMHAHHS, AaKYCTHYHI BJACTHBOCTi NPUMIllleHb.

The article proposes a method for converting object geometry files from the SketchUP
system into the Catt-Acoustic system. T he proposed method has made it possible to accelerate
the development of the premises models for their further acoustic analysisin the Catt-Acoustic
system and to automate the process of determining the acoustic properties of the materials
used in these premises.

Key words: Converter, SketchUP, Catt-Acoustic, sound absor ption coefficient, interior
acoustic properties.

Beryn

3apa3 Ha pPUHKY NpPOrpaMHUX 3aco0iB € OaraTto cucTeM IS PO3paxyHKY KpHUTEpiiB aKyCTHYHOL
sikocti npuMitenb. OnHiero 3 Takux nporpam € CATT-Acoustic [1, 2]. Ockinbku y cuctemi Catt-Acoustic
MOJIeNb OYIyEThCS TTApaMETPUYHO, OyIyI0UH CIIOYaTKy KOOPIMHATH, a TMOTIM 332 KOOPJMHATAMH ILJIONIHHH,
TO IPU MOMACIIOBAHHI CKJIAMHMX 00 €KTIB IpoIllec MOOYIOBH MOJENi 3aiiMae OaraTo 4acy. Y cmpobax
3HAUTH MiAXOAAIMHA 3acid mpoekTyBaHHS 3D-Mojeneil mpuMilleHb 3 METO0 iX MOJANBIIOTO EKCIOPTY Y
cucremy Catt-Acoustic mpoanamizoBaHo HHM3KY cucTeM Uit 3D-MOJENIOBaHHS Ta BCTAHOBIIEHO, IO
MPOCTUM Ta 3pYYHHM Yy KOPHCTYBaHHI 3aCO00M 3 TPOCTHM Ta IiHTYITUBHO-3pO3yMUIMM iHTepdericoM
MoxkHa BuOpaTH cucremy SKetchUP [3, 4]. OcobnuBicTiO TaKOi CHCTEMH € T€, 10 Y Hiif MOBHICTIO BiACYTHI
BiKHa MOIEpPEHIX HaJalTyBaHb. Y Ci T€OMETPUYHI XapaKTepUCTUKHU il 4ac Jil iHCTpyMEHTy abo 3pa3y
MiCIA 3aKiHYEHHS 3aJal0ThCs 3 KiaBiaTypw, a cmocié o6pobkm 3D-06'extiB ycepeamni SketchUp
Bianosigae cucremi Catt-Acoustic. Came ToMy MocTaBlicHa 3aaada PO3POOUTH KOHBEPTEp, SKHi Mae
3a0e3MeYnTH MOKIMBICTD TMOOYIOBH CKIAAHHUX Mojeneil mpumimienb y cucremi SketchUP, micas doro
eKCIIOPTYBATH MOJICb Y BHUIJISI TTAPAMETPUYHOrO (haiiiay i3 KOOpIMHATAMH TOYOK Ta IUIOLIMH, a TAKOXK
MaTepiagamu y cucremy Catt-Acoustic mis poBeaeHHS aKyCTHYHIX MOJIETIOBAHb.

MeTtoa aBTOMATH30BAHOI0 32/IaHHA BJACTUBOCTEH MaTepiajis

Jnst aBTOMaTH3allii mpolecy 3aJaHHs 3BYKOIOIIHHAIBHUX Ta 3BYKOPO3CIIOBATBHUX BIIACTUBOCTEH
MatepiaiiB po3po0aeHO METO/I.

Imes w™eromy monsrae B aBTOMATHYHOMY 3a/laHHI aKyCTUYHUX BIIACTHBOCTEH Martepiais,
BUKOpucTaHuX y cucreMi SKetchUP nipu excriopti Mozeni g0 cucremu CttAcoustic.

CyTh METOMy IOJIATae B MOIIYKY Ha3B BUKOPHCTAHUX MatepiaiiB y cuctemi SketchUP mo 6asi matepiasis,
BHECEHUX Yy KOHBEPTEP, T4 Ha IMIJACTaBl 3HAMICHMX BIANOBIIHOCTEH TreHepyBaHHsS Komy it cucremu Catt-
Acoustic i3 yxe 3aaHaMH KoeillieHTaMH 3ByKOIOTJTMHAHHSI, PO3CIFOBaHHS Ta KOJIBLOPY MaTepiaiy.
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B ocHoBi Meromy — imes cTBOpeHHsS 0i0NiOTEeKHM MartepiaiiB Ta MOCTiiHe il po3mMpeHHs, Je

Ha3BU MarepiaiiB y

Oi0mioreni MaTepiajiB MarTh BIANOBIIATH Ha3BaM, SKi IepeadadeHi y

koHBeptepi. 1100 peamizyBaTH aBTOMAaTHYHE 3ajJaBaHHS KOCQILI€EHTIB 3BYKONMOTJIMHAHHS MaTepiajis,

HEOOXIHO y caMoMy
MartepiamiB. Ilpukian

KOHBepTepi 3ajaTh 0a3y Koe(dillieHTIB 3BYKOIOIVIMHAHHS YacTO BXKHBAHHX
koxy mporpamu Ha MmoBi Ruby [4] ans 3amaHHsA 3BYKOIOTIHHAJIBHHX

BIIACTUBOCTEW MaTepiajiB mpeacTaBieHo Ha puc. 1.

D Lister - [c\Users\MMPR\AppData\Roaming\SketchUp\SketchUp 2018\SketchUpPlugins\SKP2CAT.r..  — O x
@ain [lNMpaska Bwa Kogwpoeka Cnpaseka 73 %
FLC" NN -~
for i in B._.mat.length-1
FL<CUABS T
F<<mat[i][1--{mat[i]-1length-2}].to_s
if mat[i][1.-{mat[i].length-2}].to_s == "mPlaster”
<40 €18 16 15 38 58 47> L <88 68 68 78 85 95> {166 255 159} ™
elsif mat[i][1--{mat[i].length-2)}].to_s == "mWood"
<< <18 18 18 5 5 5> L <28 39 35 50 58 60> {132 72 18} *
elsif mat[i][1--{mat[i].length-2)}].to_s == "mTile"”
FCCU <111 22 2> L <18 18 18 18 10 18> {199 192 173} "
elsif mat[i][1..(mat[i].length—z)].to_s == "mDrywall””
<40 €29 185 4 F 9> L <10 18 18 13 16 18> {159 239 287}
elsif mat[1][1.-(mat[1] length-2})].to_s == "mGlass™
FLCUT <28 16 4 3 2 2> L <45 45 A4S 55 55 65> {7 281 2h8}
elsif mat[i][1--{mat[i].length-2)}].to_s == "mTextile"
<< <10 18 35 72 95 98> L <30 409 50 68 65 76> {58 57 7O}
elsif mat[i][1--{mat[i].length-2)}].to_s == "mConcrete”
FL <18 18 35 72 95 96> L <38 40 58 60 65 76> {117 181 187} "
elsif mat[i][1--{mat[i].length-2)}].to_s == ""mMDF"
<400 <18 18 35 72 95 98> L <30 408 50 68 65 70> {224 127 30}
elsif mat[i][1-.-{mat[i].length-2)}].to_s == “mHetal”
<400 <18 18 35 72 95 98> L <30 408 50 68 65 70> {224 127 30}
elsif mat[i][1--{mat[i].length-2)}].to_s == "mParquet"
<< <18 18 18 5 5 5> L <28 39 35 50 58 60> {132 72 18} *
else
<< <18 18 16 186 16 18 > L <10 190 10 18 18 18> {" + colo[i].red.to_
* + colo[i]-green.to_s + " * + colo[i]-blue.to_s + "}
end w
< >

Puc. 1. Koo npoepamu 0ns1 3a0amnist 36yKONOIUHAILHUX 6LACTIUBOCMEN MAMEPIAie

11106 cTBOpuTH Matepianu y cuctemi SKetchUP, HeoOXifHO y rOIOBHOMY BiKHI TIEpEHTH Ha BKIAIKY

Materials Ta HaTUCHYTH KHOIKY ITiJi HOMepoM 1, sik 11e moka3aHo Ha puc. 2. [Ticis 4oro BiIKpUETHCS BIKHO

Create Materials, y skoMmy HeoOXinHO 3amaTu Ha3By Marepiainy (2), komip (3), a Takok MOKHA 3aaTH MUTSX

JI0 PUCYHKY i3 TEKCTYpOI0. 3a/IaBIIIU TaKi mapamMeTpH, 30epiraemo HoBuit MaTepiai (4).

Default Tray Create Material...

» Entity Info

" Moterials —
f [ Wood Floor ngh(

_rc r_l faterial...
Select  Edit / Picker: | Color Wheel
e J®
A \) I

Texture

[Juse texture image

» Components
» Styles

» Layers

» Shadows

» Scenes

¥ Instructor

ERlEERINEINETINED

Puc. 2. Cmeopenns nosoeo mamepiany
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AHaAJOriuHi KpOKH HEOoOXiHO MPOpOOUTH Ui BCiX iHmMUX MartepianiB. Ilicnms Toro, sk Mu
CTBOpHJIM BCi HEOOXigHI MaTepianu, SKi MOXYTh BUKOPHCTOBYBATHUCS y I[id UM 1HIIMX MOJENSX,
HeoOXimHO 30epertu iX. Jlius 30epekeHHs] 3 MOXJIMBICTIO BUKOPHMCTaHHS B IHIIMX MOJICIAX YH Ha
IHIIMX KOMIT' foTepax HeoOximHo BuOpatu martepian (auB. puc. 3 (1)) kIanHyTH Ha [bOMY MaTepiai
npaBy KHONKY MHUIII Ta BHOpaTH MyHKT Save AS, micisi 4oro BIIKPUETHCS BIKHO Meperisjaada, y
SKOMY HEOOXiTHO BKa3aTH WUIAX, ¢ MU Xo4eMo 30epertu marepiaji, Ha3By (2) Ta MiATBEpAUTH
30epekenHs marepiany (3).

Default Tray L x|
e .
r ~
¥ Materials *
mParquet a
8 B 3Bepenenna daiiny ®
1 « SketchUp » Materials v U e Mate o
Select  Edit f Ynopagysamm « CrecpuTa nanxy * 0
¢ 2 {2 inmMadel M- & Downloads L a
'I-I A B Biaeosanucn B melass 15 aen (SKM
= Hoxymentn

Delete

Save As o = Jobpamenna
. Export Texture Image B Mysmea

Edit Texture Image... B Pobound crin

= Noxansrnil guo
» Comp

» Styles Select - NoxansHmit guo

b e ¥ Mepexa

* Shadows »

» Scenes =) <

¥ Instructor ® - .
T fParquet] v
/_1 Tun gaitmy: | Material Files (*.skm) ~

“, ~ Mprxosat nanen 3 Cracyearn

)ﬁw»\ N

Puc. 3. 36epercennsi cmeopenoco mamepiany

Ha puc. 4 npencraBieHo CECOK CTBOPEHUX MaTepiaiiB, sKi MalOTh 3a0€3EUUTH MIBUIKY TTO0YI0BY
moxeneit y cucremi SKetchUP Tta ixHiii excriopT y cucremy Catt-AcoustiC 3 MiHIMaJIbHHUMHU TpaBKaMH
BUXIiTHOTO (haiiny.

Puc. 4. Cnucox cmeopenux mamepianie Puc. 5. 3a0anns mamepianis ons

NiOGIKOHHUKIE Ma 0CJIOH bamapet

Ha puc. 5 npencraBieHo npukiag BUKOPUCTAHHS CTBOPEHHX MaTepialiB. 30Kpema, sIK MaTepiaiu
JUIS TIJJIOTH CTBOPEHO Matepian mia Ha3Boro MParquet, a s ocjaoH Oarapei, sik Ha puc. 5, BUOpaHO
Matepian MMDF. SIk 6auum Iiciis BCTaHOBJICHHS MaTepialliB, KOMIp ITOBEPXOHb CTA€ TAKH, IK MM 3a1aJIH
MIPH CTBOPEHHI MaTepiaiB.

CTBOpIOIOYM HOBY MOJIENb, 100 M0JaTH 3a3Jajeriib CTBOPEHI Marepianu, HEOOXIJHO Ha MaHesl

>

create a collection Ta BubpaTH Kataor, y sKOMY 3HaXOAATHCS CTBOPEHI MaTepiaiy (3a 3aMOBUYBAaHHSM, 11€
mursx C:\Users\[User]\AppData\Roami ng\SketchUp\SketchUp 2018\SketcasUp\ Materials)), sk 1ie mokasauo
Ha puc. 6Puc. 6.

crpasa y Bkiaii Materials BubpaTu mikTorpamy ~ IiCis 4Oro y BUIagaro4doMy MeHio BiuOpatu Open or

91



T Materials

Select  Edit

DR oa—)

Default

= Open or create a collection... e B Select a collection folder or create a new one
I
- Save collection as...
A |« SketchUp » Materials v &
& Add collection to faverites...
Remove collection from favorites... Ynopagkysatn ¥ Creoputi nanky

Purge Unused ~ IR
m =
Delete Al s Wenpewit goctyn

Mowwyk: Matenals

Nata smiHenna

B Poounii cris Mowwyk He gae pezynsTarie.
Small Thumbnails

J Downloads
Medium Thumbnails

& Lokymenm

Select

OT1xe, po3pobiieHO 0i0TI0TEKYy YacTO BXKHMBAaHUX MaTepialliB, OMHMCAHO IPOIEC 1X 30CPEKEHHS Ta
BHUKOPHUCTaHHS y iHIIMX TpoekTax. CTBOpeHHs Takoi 0i0mioTekn martepiamiB i3 yHi(iKOBaHHUMH Ha3BaMH
MaTepiajiB Jaj0 3MOTr'y IPUCBOEHHS BIAMOBITHUX KOE(DII[IEHTIB 3BYKOITOTJIMHAHHS TP €KCIIOPTi MOJENi i3
cucremu SKetchUP y cucremy Catt-Acoustic, 110, CBO€0 4eproro Ja€ 3MOry 3MEHIIUTH 3aTPaTH Yacy Ha
MPOMKCYBAaHHS KOC(IIIEHTIB 3BYKOIIOTTIMHAHHS MaTEpialiB /Uil OKTABHUX CMYT YacTOT.

Jnst 3py4HOro 3aIllycKy KOHBEpTepa HANKMCaHO KOJ| MporpaMd WOro 3alycKy uepe3 NaHemlb
IHCTpyMEHTIB. [l 1bOr0 HAMKMCAaHO KO MPOrpaMH, 1100 CTBOPUTH HOBY HaHenb iHCTpymeHTiB “Catt-
Acoustic” (muB. puc. 8). Ilicis BrItOYECHHS Ili€l MaHeNi IHCTPYMEHTIB MU MOYKEMO MIBUAKO 3alyCTUTH

Large Thumbnails

]
® ©

Tun

2k s 0 [
] Anfinasesmna o
Extia Large Thithiais
= List View Ehns
3 Carer

Puc. 6. 3asanmasicenns 6ioniomexu mamepianié

N

Po3pob.aenns Mmoaesi kouBeprepa i3 SketchUP y CUCTEMY Catt-Acoustic

KOHBEpTEpP, BUKOPUCTOBYIOUH MiKTOrpaMy min Homepom (1), sik Ha puc. 3.8.

toolbar = UI::Toolbar._new ""Catt Acoustic”
cmd = UI::Command.new{"'Catt Acoustic") {
prompts = [“Nazva"™, "0dynyci"]
defaults = [“MASTER", “Hetry™]
list = ["", "HMetry|Diujmy"]
input = UI.inputbox{prompts, defaults, list, “Parametry exsportu.")
nodel = Sketchup.active_model

path_to_save_to = UI.savepanel("Save Image File', "c:\\", input[@]+"

Faces=[]
" =

cmd.small_icon = “Logo.png™
cmd.large_icon = “Logo.png™
cmd.tooltip = "Export to Catt Acoustic"
cmd.status_bar_text = “Export u Catt Acoustic™
cmd.menu_text = “Gatt Acoustic™

toolbar = tuulhar.add_item cmd
toolbar .shouw

GED™)

Puc. 7. Koo npoepamu 0nsi cmeopenns nikmozpamu
3anycKy Koneepmepa i3 nameni InCmpyMeHmie

&

NG /Tl | e BCH| L E®| D

Drefault Tray

3 » Entity Info G

. = Matenials x|
@ @ Parametry exsportu. x Quartz Light Grey a
/ Sﬁ Nazva [MASTER | & |

| 3 Odynyci Metry =

D - t  Edit /
O G Q Materials<1> b
o W o

+ b

® @ Select objects. Shift to extend select. Dr... Measurements

Puc. 8. I[lanenv incmpymenmie 05t 3anycky po3pobieHozo Koneepmepa
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npezcTaBiIeHo Ha puc. 9.

No
v

if (entity.materia)

Ha mnepmiomy kpomi po3po0iieHO MOJelb KOHBEpTepa, OJIOK-CXeMy

Mepesipka v 3agaHa
HasBa MaTepiany, KO
3ajaHa, TO 3anLLAaEMO
Takoo camotosik yna

B SketchUP, akwp H,

TO AaeMO HasBy

| Set aname ,Noname”

| ,BezNazvy’

| Set aname materid.name |

(YHKIIOHYBaHHS  SIKOT'O

| Setcolor
Color.new(255, 255, 255)

Mepesipka, 4 xo4a 6 ogHa
i3 TOYOK NNOLLMHN

| Set color |
maeria.colar

entity.loops.length>1

BW KO PVCTOBYETBLCS K
TOMKA iHLWOT MNOWMH K.
AKLIO TaKTO JaHa He €

BHYTPIiLLIHb Ol NOBE PXHEIO,

AKLLO yMOBa He

BUKOHYETbCS 3HAYUTL JaHa

NMnoLMHa € BHYTPILLHBO 10

| ABS=<1016 15 305047> |

display a
warning

noBep XHelto.

No

| ABS=<1010 10 101010 > |

| color={166 25 159}

ABS=<10101055 5>

colar={255, 255, 255} |

| color={132 7218} |

i=1:1:number of
points
<G a1

Ye A4
String(i)= i & String(i)=i &
paints[i][1][0)/39.37 & paints[i][1][0] &
points[i][1][1]/39.37 & poinsil[1][1] &
paints[i][1][2)/39.37 painss[il[1][2]

Creating records with
coordinates of surfaces

File
CattAcoustic

End

Puc. 9. Brox-cxema arcopummy pobomu Koneepmepa
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VY 6nok-cxemi, SKIIO BXKe repeadadeHo nepeBipKy uu 3ajJaHy Ha3By MaTepiay, 3alUIIAEMO Ty caMmy
Ha3By, sKka Oyna B SKetchUP, sikio Hi, To 3rigHO 3 anropuTMoM 3aaaeThes HasBa “ NoOName”.

[Tix yac po3pobieHHs KOHBepTepa mependadeHo MepeBipKy Ha MOMUJIKH, 30KpeMa SKIo Xoda O
OJIHa i3 TOYOK INJIOONIMHHU BHUKOPHUCTOBYETLCA K TOYKa IHI]_IOI IJIOMIMHU, Ta MNOBEPXHSA 3MOACIbOBaHA
npaBwibHO. lle o3Havae, MmO [ MOBEPXHS HE € BHYTPIIIHBOIO ITOBEPXHEI0. SIKIIO JXKOJHA TOUYKa
(koopauHaTa) TUTOMIMHA HE BUKOPHUCTOBYETHCS B IHINM TUTOMIMHI, OTKE I IUIONIMHA € BHYTPIIIHBOKO



moBepxHero. KoHBepTep eKcmopTye Taky Momens y ¢opmar cuctemu Catt-Acoustic, oanak BuBeme
3aCTEPEXKCHHSI Y BHUIJIAAI JIaJIOTOBOTO BIKHA, SKE MICTUTHME MOBIIOMIICHHS Ta KOOPJMHATH TOYOK
MMOBEPXOHB, SIKi MOYKYTh BUKJIMKATH MOMUJIKK y cucTemi Catt-Acoustic.

[Ticns ompairoBaHHS alrOPUTMIB Ta OJIOK-CXeM Ha IXHIH OCHOBI po3p00JICHO IporpaMy KOHBEpTepa
ua moBi Ruby [4].

PesynbTaTn podoTH KOHBepTepa
Pe3ynbraToM 3acTocyBaHHS KOHBEpTEpa € CTBOPEHHUI IporpaMHuii (aiiyl reoMerpii, SIKui MogaHo Ha
puc. 10.

Wi “CATT-Edit - MASTER
File Edit Search Character Template Help

ABS NoName <10 10 10 10 10 10 > L <10 10 10 10 10 10> {255 255 255}

ABS mQuartz Light Grey <10 10 10 10 10 10 > L <10 10 10 10 10 10> {251 251 252}

ABS mAluminum <10 10 10 10 10 10 > L <10 10 10 10 10 10> {17% 179 179}

ABS mTranslucent Glass Blue <10 10 10 10 10 10 > L <10 10 10 10 10 10> {100 149 237}

CORNERS

15.034 0.0 2.975

2 5.034 6.0 2.9750000000000005
3 0.0 6.0 2.9750000000000005

4 0.0 0.0 2.975

5 0.0 0.0 0.0

6 5.034 0.0 0.0

7 0.0 0.0 2.7

8 -0.4 0.0 2.7

9 -0.4 0.0 0.7

10 0 0.0 0.7

11 034 11.77 0.0

12 034 11.77 2.975

i3] 034 6.420000000000001 2.9750000000000005
14 034 6.420000000000001 2.7
1S 034 6.0 2.7

034 B8.89 0.0

034 8.89 2.08

10.33 2.08

034 10.33 0.0

434 10.33 0.0

434 10.33 2.08

434 8.89 2.08

434 8.89 0.0

.0 11.77 0.0

.0 ©.420000000000001 0.7
.0 6.420000000000001 2.7
27 -0.4 €.420000000000001 2.7
28 -0.4 €.420000000000001 0.7
29 0.0 11.77 2.7

30 -0.4 11.77 2.7

31 0.0 11.77 0.7

[
@
cooWmmmmOnnmmmnemno
o
@

i

<
D:\D_SketchUP_CadAcoustic\Catt T\MASTER.GEQ

Puc. 10. Koo npoepamu ¢ Catt-Acoustic ompumanuii
3 BUKOPUCTAHHAM PO3PO6IEH020 KOHEepmepa

BamycruBim y cucremi Catt-Acoustic daiin, sk Ha prc. 10 pesynsratom O6yae Moaens sk Ha Puc. 11,
sKa T0Ka3ye MPaBHIBHICTH POOOTH 3aIPONOHOBAHOIO METOAY, SKHH peai30BaHUl y KOHBEpTEpi.
BinnoBigHo Temep MOKHA MPOBOAMTH TOCTIIKEHHS, SK MOIIMPIOBATUMEThCS 3BYK y 325 aymuTopii Ta ii
aKyCTHYHI XapaKTepPUCTHKH [D].

ans

CATT 3D-viewer v2.3¢ - | X

File Edit Prejection Viewpoint View Optiens Help

D:AD_SKETCHUP_CAD natural (5 and P toggles sub- Material color

Puc. 12. Ilepesipka npasuivnocmi 3a0anist
Catt-Acoustic KoegiyieHmie noanunHanHs

Puc. 11. I'eomempis 325 ayoumopii' y cucmemi
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Jlnst mepeBipku MpaBUIIBHOCTI 3aJlaHHsI MaTepiaiiB nepeadaueHo BikHO sk Ha Ommoka! McrouHux
CCBUIKM He HaiiieH. 3Harouu, SKOMY MaTepialy SKAH KOJNIp BIAMOBIZAE, MH MOXXEMO IEPEBIPUTH, YH
MPaBUIIBHO 3a/1aJIM MaTepia BiMOBIIHUM MOBEPXHAM 1 BIAMOBIAHO KOS(DIIEHTH 3BYKOMOTIHHAHHS.

Cucrema Catt-Acoustic modymoBaHa Tak, 10 TOBEPXHI, SKi 3a1aHi MPaBUIBHO i TIOBEPHYTI 10 HAC, €
MPO30PHMH, HATOMICTh BHYTPIIIHI MaiOTh KONbOPH BiAMOBiAHKMX MatepiamiB (muB. puc. 13), saxmo mu
6aurMo HaBITAKH, TO HEOOXIAHO Y KO MPOrpaMH IiciIss Ha3BH Ta HOMEPY IIOIIKUHE, Hanpukia, planel2\,
saminuTH Ha planel?/, sk e mokasano Ha puc. 14.

Puc. 13. [lepesipxa npasunvHocmi nosepHens n06epxoHsb

Lister - [d\MyCloud\D_SketchUP_CadAcoustic\Catt1\MASTER.GEQ] = O *
Qaitn  [paska Bwa Kogwposka Cnpaska 65 2%
[1 plane1 % 1, 2, 3, 4 / mDrywall ] ~
[2 plane2 % 5, 6, 7, 8, 9, 2, 1, 18, 11, 12, 13, 14 / nPlaster ]

[3 plane3 %\ 15, 16, 17, 18 / mHetal ]

[4 plane4 % 14, 13, 16, 15 / nPlaster ]

[5 planeZ %\ 13, 12, 17, 16 / mPlaster ]

[6 planed % 12, 11, 18, 17 / mPlaster ]

[7 plane? % 19, 28, 21, 22 / nPlaster ]

[8 plane8 % 5, 23, 24, 25, 21, 28, 26, 6 / mPlaster ]

[? plane? % 21, 25, 27, 22 / mGlass ]

[16 plane18 %\ 28, 29, 38, 31 / mGlass ]

[11 plane11 %\ 32, 33, 38, 29 / nPlaster ]

[12 plane12 %\ 4, 3, 33, 32 / mPlaster ]

[13 plane13 / 33, 9, 2, 3 / mConcrete ]

[14% plane1ds / 8, 19, 34, 7 / mConcrete ]

[1% plane15 %\ 19, 34, 26, 28 / nPlaster ]

[16 plane1d % 26, 34, 7, 6 / mDrywall ]

[17 planei17? / 33, 19, 8, 9 / mConcrete ]

[18 plane18 %\ 35, 16, 1, &4, 32, 29, 28, 36 / nmPlaster ] e

Puc. 14. Ilpuxnao nogepmans niowunu

Sk 6aunmo 3 pe3yabTaTiB Ha Ommoka! McTOYHMK CCHLIKHM He HaliIeH. TOBEPXHI Bi100pakaroThCs
MpaBWJIBHO 1 MaTepialM TEXK 3aJaHi MPaBUIIbHO, OTXKE, PO3POOJICHHUN KOHBEPTEP 1 METON
ABTOMATH30BAHOIO 3aJaHHS KOe(iI[iEHTIB 3BYKOIOTJIMHAHHS MaTepialiB MPaIfol0Th IPaBUIIBHO.

TecryBaHHSI KOHBepTepa
Jlnst mpoBeeHHs TeCTyBaHHS PO3PO0JIEHOI0 KOHBEPTEPa PO3POOJICHO CKIIATHIITY MOJEb Y CHCTEMI
SketchUP, sky vy 1miit cucremi MokHa moOyayBaTH Ay’Ke IIBHIKO, HATOMICTE IS HAITMCAHHS MPOTPaMU Y
cucremi Catt-Acoustic s Takoi Mozeni Tige y JAeKinbka pasiB Oimblire yacy. TecToBY MOMENb Y CHCTEMI
SketchUP mipeacrasneno Ha puc. 15. Bukopucrasiim po3pobiieHHi KOHBEPTEP, MU MHUTTEBO OTPHMAEMO
Koj mporpamu i cucremu Catt-Acoustic, skuii pencTasienuii Ha puc. 16.
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|;Fail stvorenyj z wykorystnniam konvertera
BABS BezImeni <10 10 10 10 10 10 > L <10 10 10 10 10 10> {255 255 255}
CORNERS

—-0.04073206904074019 7.328764193918328 0.0

4.47126793095926 7.328764193918328 0.0

4.47126793095926 0.4697641939183282 0.0

1
2
3
4 1.1829954834946672 0.4697641939183282 0.0

5 1.102%9540345%46672 0.46%7641535%103202 3.2170%51726509370
6

7

8

]

- .~
- -0.04073206904074019 7.328764193918328 2.349978716324036
E@ I@ 2.308656644396753 1.014764193918329 1.1974586950977388
ol 3.1086566443967527 1.014764193918329 1.1874586950977388
= 3.1086566443967527 1.014764193918329 1.7744586950977388
@{a @ 10 2.308656644396753 1.014764193918329 1.7744586950977388
11 2.001656644396753 0.46976419391683282 1.1974586950977388
- 12 3.5866566443967534 0.4697641938183282 1.1974586950977388
J & 13 3.5866566443967534 0.4697641939183282 2.540458695097739
; 14 2.001656644396753 0.4697641939183282 2.540458695097739
— 15 4.47126793095926 0.8502756945606021 1.7868165020893418
Q % 16 4.47126793095926 0.8502756945606021 0.6458165020893418
e o 17 5.263267930859259% 0.8502756945606021 0.6458165020893418
e 18 5.263267930959259% 0.8502756945606021 1.7888165020893418
19 4.8522679309592585 2.5316149317491887 2.094519748591628
$ @ 20 4.47126793095926 2.5316149317491887 2.094519748591628
21 4.8522679309592585 5.203275694560602 0.6458165020893418
P | g 22 4.47126793095926 5.203275694560602 0.6458165020893418
s : 23 3.761267930959259 7.328764193918328 2.349978716324036
24 3.761267930959259 0.4697641939183282 3.2178951726989378
B @ PLANES
- [1 planel / 1, 2, 3, 4 / BezImeni ]
= [2 plane2 / 1, 4, 5, 6 / BezImeni ]
4 [3 plane3 / 7, 8, 9, 10 / BezImeni ]
ﬁ 3<\ [4 plane4 / 11, 12, 8, 7 / BezImeni ]

Puc. 15 Tecmosa mooenv y cucmemi KetchUP Puc. 16. 32eneposana 3a donomozoro
PO3pO6NIeHO20 KOHEEpMePa NPo2pama

3amycTuBIIM KOJ TpOrpaMu, sik Ha puc. 16, y cucremi Catt-
AcoustiC MH OTpUMAaEMO TOYHY KOIilO, CTBOPEHOI y CHCTEMi
SketchUP mopeni, Ha sKiif y)ke MOKHA TPOBOJWTH aKyCTHYHI
JTOCTIIKEHHS.

Otxe, po3poOJICHWH KOHBEPTEp TMpAalllO€ HaBITh Ha
CKJIQJIHUX TEOMETPUYHUX MOJENAX IPUMIIICHh I MOXKE BHUKO-
PHCTOBYBATHCSA JUII KOHBEPTYBaHHS Oyab-IKMX MOJENell mpu-
Miens i3 cucremu SketchUp y cucremy Catt-Acoustic.

CATMP\Shaded.0GL

Puc. 17. Tecmosa modenv y cucmemi BucHoBOK

Catt-ACOUstiC nicaa Koneepmysans Po3po0iieH0 KOHBEpTEP, SKHH [a€ 3MOry EKCIIOpTYBAaTH

reOMETpUYHI MoJeNi npuMitieHb 3 cucremu SKetchUP y cuctemy
Catt-Acoustic, a TakoXX aBTOMATHYHO 3aJaBaTH Koe(illi€HTH MOTVIMHAHHS MaTepiaiiB BiAMOBIZHO 10
3aganux y cucremi SketchUP. Pospobienuit koHBepTep 1aB 3MOTy 3HAYHO CKOPOTHUTH 3aTpaTd 4Yacy Ha
moOyZI0BY MOJIENel MPUMIIIEHB JUTSl JOCTI/PKEHHS IXHIX aKyCTHYHHX XapaKTePHCTHUK.

Po3pobnieHo Meroj aBTOMATH30BAaHOTO 3a/IaHHSl BIACTUBOCTEH MarepialliB, SKHH JaB 3MOTYy
ABTOMATHYHO TEHEpPYBAaTH KOA mporpamu it cucremu Catt-ACOUstiC i3 aBTOMAaTHYHO 3aJaHUMH
Koe(il[ieHTaMH 3BYKOIIOIVIMHAHHS Ta PO3CIIOBaHHS, III0 3HAYHO 30LTBIIMIO e(PEeKTHUBHICTH pPOOOTH
KOHBEpTEpA.
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PUKACH. Deveopment of subsystems for reverberation time definition in lecture auditorium. In:
Experience of Designing and Application of CAD Systems in Microeectronics (CADSM), 2017 14th
International Conference The. |IEEE, 2017. P. 354-356.
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