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2Ty otkoyévera pov...



Evyaprotisg

Oa n0clo. vo. evyopiotiow

Tov kabnynt kopro KoraitCakn Kovotavtivo, yio v moAdtiun fonbeta kot
KkaBodNyNon Tov e OAN TN OLEPKELN TNG EKTOVIONG TS OITAMUATIKNG LOV EPYUCING.

Tov kopro Nopmdkn Kovotaviivo yio tn cuvelo@opd tov 6tnyv ekmdvnon g epyaciog
KaOMG Kot TNV TOpoyn TOV YPNOYLOV YVAOGEDY TOV .

Tov avaminpwt kadnynm kopro Xaikiadakn ['edpylo kot v enikovpn Kabnyntpo
Kkupia Korokotod Atovucia yia tn GuVEIGPOPA TOVG G LEAN TG EEETAGTIKNG
EMLTPOTNC.

Tn ¢iAn pov Kaotdvn lodvva yio 6An ) dVvaun Kot 1o KOupaylo Tov oV TPOGEPEPE
pEXPL TO TEAOG TNG EPYOCiOG.

To eiho pov Muiyehaxdxn [Hovayidt yio ™ BonBetd tov Kot ™ erao&evia Tov Kab' 6An
1 O1dpKELD EKTOVIONG TNG EPYOCING [LOV.

Tn @iAn pov Alefulaxn Nikn yio v apéprot Pondeia g kot ot)pién g KaTd ™
OUIPKELD TOV GTOVOADV LLOV.

Tnv owoyévela pov Kot OAOLG OV TOVG PIAOVG Yo TV aydmn ,Tn oTNPEN Kol TNV
EUMIGTOGVVT TOV LoV €0€1E0V OAa Ta YpOVIOL TNG POLTNTIKNG LoV {onc.



Hepiinyn

H evepyeloxn mpocopoimon ktipiov amotehel v moAD onpavtikd £pyoAeio to omoio
EMTPEMEL TNV TPAYVMOOT TNG EVEPYELNKNG omdO00oMNG KTpiwv 1OM omd 10 GTAd0 TNG
oxedlaong tovg Kobmdg Kot Vv afloddynon mapeUPACE®V TOL OMTOCKOTOVV OTN
BeAltimon TG evePYEINKNG CLUTEPLPOPAS MO veloTauevev KTipiov. Ta televtaio 50
rpovio Exovv avokaAveBel — ovamtuybel kot Olatebel otV ayopd eKaTOVTAdES
AOYIOUIKA TA OTOiol VAOTOOVV EVEPYELNKEG TPOCOUOIDGELS KTIPiwV. XTNV Topovca
€PYOOIO TPOYUATOTOEITOL 1] GUOYETION EVOG GYXESOGTIKOD TPOYPAUUATOG dNUIOVPYIOG
3D povtélwv evpeiag ypnong (SketchUp) xar &vog TpoypOappOTog €VEPYEIOKNG
TPOGoUOimoNG avolktoy Kadtko (ESP-r) pe t dnuovpyio kot yprion plug-in to omoio
anookonel otV OlevkOlvuvon o610 okélog g oxedioonc. To plug-in to omoio
dNovpyHONKe YPNOIUOTOIOVTAS TH YA®GOGH Tpoypappotiopod Ruby emttpémer v
eCaymyn YEOUETPIKOV oTOlKElOV KTiplok®V Hoviéhwv omd opyeio ewovag 3D mov
oyetiCovrar pe to SketchUp (.skp) ko dnuovpyel apyeia popeng GEO ta omoia givar
ovpupatd pe to ESP-I, mapéyovtdg pog tn duvatdtno EVEPYELOKNG TPOGOUOIMGNG TOVG
Hécm TOL gvepyelakoh mpocopowwtn ESP-r. Axéun efvmnpetel v avtiotpoen
dwdkacio emTPENMOVTAS Hog TNV ewoaywyn poviédmv poperis GEO om oxnvi tov
SketchUp pe o100 v gvkolotepn emelepyocio TOV YEOUETPIKOV TOVG GTOLYEI®V.
Apykd Topovotdlovtotl ot dopég ot omoieg katavondnkay yio tTnv viomoinon tov plug-
in, otn cvvéyela 1 peBodoroyio AVTILETOTIONG TOV {NTNUATOV TOV AVEKDYAY HEXPL TNV
TEMKT VAoToinoN Kot TéA0g mapatifetat Evag 0dnyog xpnong tov plug-in.



Abstract

The energy simulation of buildings is an important tool for predicting the energy
efficiency of buildings in the early stage of their design and evaluating interventions
aimed at improving the energy performance of existing buildings. The last 50 years have
seen the development and marketing hundreds of software platforms which implement
building energy simulations. In this thesis we designed a plug-in which allows the
communication between a 3D modeling computer program used for a wide range of
drawing applications (SketchUp) and an open source program of energy simulation
(ESP-r) aiming to make easier the part of buildings design. The plug-in which designed
in the programming language Ruby exports the geometry of 3D building models
designed in SkethUp, to GEO file format which is compatible with ESP-r and allows us
to simulate the building models. Furthermore it serves the reverse process allowing us to
import GEO files in SketchUp scene for further processing. This thesis describes in
length the proper structures we examined, the design of the plug-in and the issues that
emerged. Finally it quotes a manual of the plug-in.
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1. Ewoayoyn

Y1ta mloiclo g mapovcog gpyaciag dnuovpyndnke éva plug-in to
omoio Ba £kave TN dlemaPn Tov TPpoypaupatog oxedtacuod SketchUp ko
TOL gpyoAleiov evepyelokng mpocopoimong ESP-r gvkoldtepn. H
onuovpyio poviédwv oto ESP-r sivar eEapetikd ddOoypnotn kot
dvotpont. Avtibeta, to SketchUp gival oxediacuévo yia tn dnuiovpyia
3D (rpodidlotat®mV) HOVIEA®V TAPEYOVTOS GTO YPNOTN TANOOpo
gpyoreiov koBdg kot €va dlaitepa PLAIKO Ypaplkd TEPPEALOV.
ZVUVETMC, O KOPLOG OKOMOG TNG ONUIovpylog Tng OlEmaPng €ivar m
duvatomta Katackevng Kot eneepyaciog 3D povtélwv oto SketchUp
Koum dueon elcaywyn tovg oto ESP-r doten dtaducacio g KATaoKELNG
KOl  EVEPYEWKNG  TPOCOUOI®ONG Vva  Yivel  gUKOAOTEPT KOl
QTTOTEAEGLOTIKOTEPT).

2. Ileprypaoen Ieprparrovrog

I'evikd, mpwv apyioer n avartvoén g SEMAPNG VTG KOl OKOAOL-
0OVTAG TOVG KAVOVES KOANG KATAGKEVNG AOYICUIKOD £YIVE Lo EPELVA
GYETIKA LLE TO TL VITAPYEL, KAODG Kat Tt gpyaieia Oa ypnoiporombovv
Yo TNV avAamtuEn .

2.1 SketchUp

To mpoypoppa SketchUp amotelel pio e0pEmS YVOOTN Kol €0YpNoT
gpappoyn oyediaong kot onuovpyiog 3D poviédmv. Awbétel éva
mpeg APl (Application Programming Interface) to omoio mapéyet
ovvatodTNTe  avATtTLVENG TANOWpPOS epoapuoydv Yo to 1dto. O
TPOYPOUUATIGUOS YO TO GLYKEKPEVO TOKETO VAOTOLEITOL HE TN
xpnon oG oyxetikd véacg, interpreted (oo 6x1 compiled.) object-
oriented yA®oocag n omoia ovoudletor Ruby. Ovclactikd yio tnv
avamttuoEn Mg dlEmAPNS Yoo TO TPOYpOouuo ovtd Bo mpémer vo
dnuovpynbei éva script oe yAdooa Ruby to omoio Oa exteAsitan in-
place. Anladn, ywpic va yivetor compile aAld va exteieiton dueca
gvtogtov Ruby interpreter tov dia0éterto SketchUp.[2]

10



S Untitled - SketchUp
File Edit View Camers Draw Tools Window Extensions Help

NG /-CH-SAHL R LEB 2L LS B

(M @® @ 1@ select objects. Shift to extend select. Drag mouse to select muttiple.

Ewova 1. SketchUp Interface

2.2 ESP-r

To npdypappa tpocopoimong ESP-r givat £évag Tpocopoimg yio tnv
EVEPYELNKT] ATOO00M KTIPi®V 0 omoiog eiva TANPNG, TOAVTAOKOG Ko

LE TTOAAEG duVaTOTNTEG. 26TOCO, 1 VITAPYOVGA JIETOAPN LE TO YPNOTN
elvon apketd dOGYPMNOTN, EWOIKE TO LEPOG TOV givar LTeHOBLVO Yo TNV
KOTAOKELT TOV HOVTEA®V Yo Tpocopoimon. Téhog, and tnv épevva
OV £ywve KaToANEope TG N avantuén dtemapng yio to ESP-r gival

OPKETA TOAVTAOKT] Kot xpovoBopa.

Hodel: base case model of tuo adjacent cellular offices

Active definitions
zones

controls

Hode] Hanagement

a introduction to ESP-r

b database maintenance

¢ validation testing

e Model selection ,oisees

d open existing

e create new

wvss Current model oiiiiiinns
cfa 3 cellular_be,cfg
path 1 ./

aroot ¢ cellular_be

h title: base case nodel of tus

J variants

n brouse/ edit/ simulate

wees IMport & export .oeio...
n iwport CAD File

o export current model

P archive current nodel

sves Hodel location 4uupuers
t folders & files

+vvs Miscellaneous o, ......
v save model

3 save nodel as

v Feadback >> silent

* preferences

? help

- exit Project Manager

[ev] [azmen][d[e] [

T[] [smems comran

Platform - «86_B4sLinux:3,13,0-37-generic
Conpilers - geo/ar+/afortran

Graphics library - ¥11

HAL output - Unsupported

Freferences (espre) file - standard version,

Site location:  46.0N  O.0E of local meridian,
Ground reflectivity: constant = 0,20,
Site exposure typical city centre,

Ewéva 2. ESP-r Inteface
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2.3 IIponyodpeves Aovierég

Avolntdvtog oto d1adikTvo PpNKape To SUZ2ESPr, Lo VTAPYOVGO dle-
mapn yio to SketchUp n omoia e€dyetl tn yempetpio evog KTipiov omd
to SketchUp oto ESP-r pe gmroyio kot amoteiel dnuiovpyio tov
Néstor Ubay Pérez Rodriguez. "Etol 6e cuvepyosia e tov kopo INopmdkn
Kovotavtivo amopaciotnke 1n eméKTOON TNG TOPATEAVE OETOPNG
KOODC Kol 1 EVOOUATOCN UOG OOUNG TOV €l ONUIOVPYNCEL MOTE 1M
TeEMKN dlemopn va ektelel TIg {nTtovpeveg Asttovpyiec. [3]

2.4 IIinpogopiec Epyareimv

2To emOUEVO KEPAAOLY TTOPOVCIALOVTOL CGLVOTITIKA TO OVO 7O ON-
LOVTUCA GTolxEla TOL KaTavonOnkoy yio TNV eKndOHVNOoN TNG £pyacioc,
Ta omola efvat:

e To GEO file format.

e To plug-in API tov SketchUp.

2.5 Xovoyn

Ovo100TIKE AV TO TOL EMTLVYYAVETAL EIVOL 1] KATAGKELT] OPYEI®V LOVTEA®V
ta. omoia eivon ocvpPatd pe to GEO format tov ESP-r kabdg kot m
duvatdHTTO TPOTOTOINoNG TOLS nEcmw TtovSketchUp.

3. GEO file format

To ESP-rypnowomnotei éva katavepunuévo 8évopo (oo. distributed tree)
apyxeiov yio va amobnkedel ta apyeio mov meptrypapovv éva project
npocopoimons. Amd v apyn Kot Yo To TANiclo TG TPOKEIUEVNC
gpyaciog, pog evolapépel to mws 10 ESP-r meprypdopel t yeopetpia
KO T EUTOSLAL TTOV TPOKAAOVV — ATMAEG — OKLAGELS/ EUTODLAL.

Avtd yiveton pe n ypnon tev .geo apyxeiov to omoio 0LVGLUCTIKA
amotelovV o meprypoapn oe popoen formatted-text apysiov tov
oTOolelMV aUTOV. XTN GLVEXEID TEPLYPAPETAL 1 OOUN €vOS .geo
apyeiov.

3.1 Opopog etikétag ESP-r (tag)

[No v avoayvopilon KATolwv ctolyelmv 6To apyeio XpNGLLLOTOIOVVTAL
ard 1o ESP-r kdmoleg Aé€eig kKAeldd mov vrodnAmdvouv Tt Ba Kavel N



CUYKEKPIUEVT YpOUU. AvTd opilovTol ®G ETIKETEG 1] YVOOTA KOl MG
tags (oo. amd 10 onueio avtd K £merta etikéto = tag). To tag Eexvder
cuvnbmg pe éva aotepdkl ’*’ kol akolovbel o0 oplopdS Tov, Yo
TOPAdEyUO | NMUEPOUN VI Tapaym®YNS ToL apyeiov yivetal pe to tag
date,apa to oAoxkAnpowuévo tag eivoun: *date.

Ta tags tov ESP-r covn0mg éxovv kat évav aplOud opicpdtov. Avtd
Ta opicuata, Oa TPETEL Vo, £X0VV OTOGONTOTE KATOLA TIUY, £0TM® Kol
KATL TOL Vo SNADVEL TNV ayvOnon tov — yvootn kot og null Tiun, wov
cLvVNOwg elvon Lo TovAa - 1 unodgv 0.

3.2 Apypxka tags

Apywkd oe k&Be apyeio vmapyovv 3 Pacucd tags ta omoio gival
KOwda ylo. OAa T apyeia .geo. Avtd gival ta geometry, date kot éva
€101k0 tag ywpic aotepdkito Zonedescription.

3.2.1 geometry tag

To geometry tag pog deiyvel tnv €kd00m, TOV TUTO apxeiov Kol TO
ovopa g {OVNG TOL TEPLYPAPEL 1| YEMUETPio HECA OE QLTO TO
OVTIKEIHEVO. ZTa TAAIGLO TG EPYAGiag ALTNG TEPAV TOV OVOLOTOG Ol
vOAoEG TIEG Oa ExovV TG 101 TIEG, Apa To geometry tag dopeitat
WGegNg:

*geometry, ékdoomn geo, tumog geo, ovoua {ovng. Apa €vo Tpaypotikod

Topadeypa gtvat:

*geometry, 1.1, GEN, K2.008

3.2.2 datetag

To date tag onAdver moéHTE dNUovpynONKe to ekdoTtoTE OpPYEiO KO
moipvel €va Oplopo, TNV mMUEPOUN VIO Kol TNV @Opo Onupovpyiog.
ZVVENMOG CLVTAGGETAL WG EENG:

*date, nuepounvia kot dpa dnNpovpyiog.
Apa éva Tpaypotikd mopddstypa sivot:

*date, Wed Oct 14 18:47:03 2015

3.2.3 Zone description

Ovoclootikd €0 yivetal yvootd 0Tl apyilel n dnAwon g yeoueTpiog
v v {ovn tov apyeiov. Agv €xel KATOWO OpGUHO Kol 0& OEAeL
A0TEPAKL KATA TN ONAM®GT TOL.
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3.3 vertex tag

To vertex tag meprypdeetl T1IC KOPLEES TOV VTTAPYOLYV CTNV YEMUETPIA
TOL povTéAoL. Ot yivetal avtiAnmto tpénel va 0o0ovv 3 opicuota
OnAaodn 6ca Kot o1 S1acTAGELS TOV B 0PLOBETICOVV TNV KOPLPN AVTN
(X, ¥, 2). Apa to vertextag dopeitor wg eENc:

*vertex, X Tyun, y Tiun, Z Tun
Apa Eva TpoyHaTiKO TTOPAdEYLa Etvat:
*vertex,0,1.00000,2.00000

Inuovtikn onueimon, ta vertex eivair ot dopkoi AiBor (building-
blocks) tov daxpwv (edges), apa mpémel va SNAwOovV tptv amd avTéc.
Télog k&g vertex drobétet kat éva ID to omoio givat o adE®V aptOpog
LE apyn TN povada ko diveton Pdoel g oelpdg OMMA®oNg Tov. Avtd
o ID 0g @oivetar ovte amoOnkedetal KATOL ©TO OpPYEio OAAA
Oewpeital dedopévo katd v avayvoon (parsing).

3.4 edges tag

To edges tag meptypdpet Ta AKpo TNG YEOUETPLOG Kol SiveLTO
GLOYETIGUEVA VErtICES LE TO CUYKEKPLUEVO AKPO TO OTTOI0L ECOTEPIKAL
amoOnkevovue cav £va array. 2to apyeio 1o ev Aoywm tag maipvetl Evav
avBaipeto aplOuo opioudtov, TOca OGESG elval 01 KOPLEES TOL givat
oLVIESEUEVEG e TO EKAOTOTE GKpOo. Apa to edges tag dopsitatl og
eENg:

*edges, ID xopvongl, ..., ID kopvengv

Apa éva TpoypoTikd mopdostypa eival:
*edges, 1, 3, 5, 9 # 4 Kopvoéc.

Inuovtikn onueioon, to edges eivar ot dopkoi AiBor (building-
blocks) tov emeaveldv (surfaces), dpa tpénet va dnAwbodv mpv and
avtés. Téhog kabe edge éxet xar éva ID to omoio sivoar o av&wv
aplOpdS pe apyn ™ povada ko divetal PBAcEl TG GeEPAS INAMONG
tov. Avtd 1o ID de @aivetrar obte amoOnkevetal kKdmov oto apyeio
oALG Oempeitar dedopévo Katad TNV avayvoon (parsing).
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3.5 surftag

To surf tag meprypdaeet T1g enPEVELEC TNG YEOUETPIOG TOV PpiokovTal
péca 6to apyeio. Onwg mtpoavapépOnke mpénetl va £ovv dNAmOel NN
Ta vertices kabm¢g kol ta edges mpwv pumopovue va Barovue avtd To
tag. T'svukd, vmootnpiler moOAA& opicpata oAAd pOVo Alya HOG
atocyolovV ota TAaicla ThG epyociagavtie. Apa to surftag doueital
g ENG:

*surf, 6vopo emedveoc, 0éon emoedvewoct, eivor moudi g emt-
epdvelag (6voua), -, -, OVOUO LAIKOD, OOLUPAVELD ETIPAVELNS, EC0M-
tepucn/eEmtepkn, data 1, data 2.

Apa Eva TpoyHaTiKO TTOPAdEYLa Etvat:

*surf, K2.82, VERT, -, -, -, extr_wallGr, OPAQUE, EXTERIOR, 0, 0

3.6 insol tag

"Exelvakdvel e tTnv nAlokn aktivooAiia Katde 0o oG amacyoAnGeL
oTNV Tpokeipevn epyacia, Apato ayvooULLE.

3.7 insol_calctag

Onwg kot to mwponyoduevo tag €xel va KAVEL HE TNV MNMAOKY OKTL-
voBoAia kot dgv Oa Hog ATOGYOANGEL GE OLTRV TNV €pyacia, dpa To
oYVOOOUE.

3.8 base_list tag

To ocvykexpévo tag mopéyer mAnpopopieg ya ™ Pdaon (mdtopa) Tov
LOVTEAOL. Zuykekppéva Exel TNV €ENg ovvtaén:

*base_list, ap1OpogBacewv povtérov (0 av eivar povadikn), epadov
Baocewv, povadikn Baon? (0M 1)

Apa éva Tpaypotikd mopddstypa stvot:

*base_list, 0, 75.33, 1

IAéxston pia amod Tic akdrovdsc Tipéc: VERT/CEIL/FLOR/SLOP/UNKN

°Ta data 1, 2 sivol cvyyeveilc smidvsiec amd dAlo opysio yeoueTpiog, To
Aeyopeva boundary condition kot gival wavta 2, undevikn Tiun onuoiver 0tt dgv
CUYYEVEDEL LLE KATO0L EMLPAVELCL.
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3.9 Dblock start/end & obs tags

¥t0 onueio ovtd TPOg TO TEAOG TOL OpYeEiov OMNAd®VOVTOL
OTTOLECONTOTE OKIAGELS OLOOETEL TO LOVTELO. AVTEG TEPLEXOVTAL LOVO
avapeoa ota tags *block_start kot *end_block, oniaon eivat kdtt cav
placeholders yia tig mOavég 6K1AGELS Kot LtopodV va TEPLEYOLV ATtd
Lo EOG TTOAAESG SLOPOPETIKES YEMUETPIEG GKIACEMV.

3.9.1 obstag

Ot oK1acelg UTopovV va €(0VV dVO HOPPES, Lo atAN (TepryplpeTon
artd to 0bs tag) kot po cHvOetn (Teprypdpeton atd to obsp tag). Ztnv
mapovoa epyacio acyoAnOnKape poévo pe T dmieg okidoelg (0bs tag)
OV OVGLOOTIKA gival éva docuévo scaling ko rotation kotd pnkog
K&Oe a&ova (X, Y, 2) ard éva onueio “apyns”’. ZuyKekpluéva £xovV TNV
e&nc ovvtaén:

*0obs, X onueiov apyng, y onueiov apyne, z onueiov apynsg, EOpEg
scaling X, , popég scaling y, popég scaling z, Babuoi weproTpoPng,
adtapaveld, dvopo okdg, tavia NONE

Apa éva Tpayuotikd Tapddstypa sivot:

*obs, 11.000, 11.000, 0.000, 1.000, 1.000, 1.000, 0.000, 1.00,
new_blk, NONE

3.10 Emiloyog GEO

210 onuelo avtd PTACOUE GTO TEAOG TNG TEPLYPOPNG TOV OTOLXEI®V
mov mepthappPavovior ot GEO oapyeio ta omoia peietnOnkav cta
mAaiclo TG vAomoinomng g mopovoas epyocias. ITlapoaxkdtm
TEPLYPAPETAL GLVOTITIKA KOl O parser o omoiog capmvetl - dStaPalet Ta
apyeia GEO kot avayvopilel ta tags mov mapovctdloviol TapaKATo:

1) geometry tag vii) base_list tag
ii) date tag viii) block_start/end_block
iii) Zone description iX) obs tag

iv) vertex tag
V) edges tag

vi) surf tag
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4, SketchUp API

210 gv AOY® €3APlOo TEPLYPAPOVTOL GLUVOTTIKA T GTOLXEld Kol Ot
OOUEG TTOV YPMNGILOTOONKOV ATd TO TTPOYPOULATIOTIKO TEPPAALOV
avantuéng demapmv tov SketchUp. Tleptypd@ovpe GLVOTTIKA TIC
KAdoelg (classes) mov ypnoomomOnkoy dGTE va €ival EDKOAOTEPN M
OVAYV®OGCT TOL KOOTKO TTOV aVATTUYONKE.

4.1 Sketchup

Eivar n xvpia khdon, mepi€yel OAEG TIC TANPOPOPIES YO TO VITAPYOV
LoVTELO KaOMDG Kot OAa Ta otoryeio. Ao €dd Eekivave OAa. [4]

4.2 Model

Eivon n «Adon mov meprypdopetr éva SketchUp povtélo. Amd v
KAdon Model Eexwvape yio omolecdnmote evépyeleg Oéhovue va
Kavovue pe to povtého pog (petafoin yempetpiag, VAIKO KTA.).
2ovN0mg Yo To TOPVO HOVIEAO TPAOTO TAIPVOLUE TO ~TPEYOV
povtédo” péom g kKAdong Sketchup mov avagépape Tponyovpuévme.
Zuykekpipéva 0o To TAPOVLE KOADVTUG HECH GTOV KMIUKO HOG TNV
”Sketchup.active_model” n omoia emotpépel To TpéYov povtédo (Tov
Ppvoka gival pa kKAdon toov Model).[5]

4.3 Color

Eivan n «hdon mov mopéxer tm ovvatodmnta enelepyoaciog kot
onuovpyiog ypopdtov. Xpnolponoleital Kupimg yio ™ onpovpyia
VAKOV KOODS Kot TNV artdO06N YPDOUOTOS GTA VAMKA avTtd (v avtd
givon dvvatod).[6]

4.4 Entity

Avt N KAAoM TTEPLYPAPEL TA GTOYEID TTOL PTOPOVV VO TEPLEXOVTAL CE
éva povtélo tov SketchUp, 6nwg Edges, SectionPlanes, Groups ktA.
I'evikd emedn o1 KAAGELS 01 omoieg eival avTikeipeva Tov UTopovv va
umovv e éva povtélo (0nwg Edge, Face ktd) givon madid avtig g
KAdong ot péBodor avtng eivar dwbéciueg ko oe avtég (KAdoelg
o). [ 7]
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4.5 Edge

KAdomn mov meprypdeet TG akpég Tov Hoviédov.[8]

46 Face

KAd&on mov meprypd@et T1g enpdvelec Tov Lovtélov.[9]

4.7 Group

KAdon otnv omoia e1céyovtol S1Apopo AVTUKEILEVA TOV LOVTEAOV TTPOG
opoadomoinon (my dSnuovpyia Covov). [10]

4.8 Transformation

KAdon mov mapéxer ™ SvvotdTNTA TPAYUATOTOINGCNG YPOUUUIKDOV
LETAPOADV ©6TO LoVTELDO 1| o€ KAmolo pepovopévo Group tov HovtEAoL
(6mwg petatodmion, avéopsioon, TepltoTpoPn KTA).[11]
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5. Yhomoinon

ZTOTTOPOV KEQPAAALO TTEPTYPAPETALT|VAOTTOIN G GLVOTTTIKAKAOMS Kot
N Asrtovpyio TOV onuavTikotepwv cvvoptioemv (functions) tov
mpoypappatos. I'evikd, sivon yoplopévo oe tpia Pacikd pépn, ta
omoia £xovv ®¢g eENG:

[Meprypaen Sucdv pog, TpOcHeT®V SOUDV OESOUEVOV

Yvvortikn teprypapr modules kot doung

IMeprypoaopn eicaywyng amd ESP-r «— SketchUp

IMeprypaon eEaymyng and SketchUp — ESP-r

5.1 IIpocOstec Aopég Agdopévav

Mo v KaAvTepn Tpocaproyn akolovOncape (Le Alyeg aAAay£EG) TO
povtéLo oo gixe dnuovpynoet o Nestor Perez, apyikdg coyypagiog
g demaPng mov eEglicoovpe. ['a o Adyo avtd mapabétovpe TIg
oakOAoVOEG Jdopég Yoo TNV KOADTEPT TEPLYPAPT, KATOL®V
OVTIKELEVOV EVTOS TOVL TTPOYPAUUATOGC.

e Materials (vAik@) — material_loc.rb

Vertices (kopveég) — node.rb

Obstructions (okidoceglg) — obstruction.rb

e Surfaces (empavelec) — surface.rb

Zones ({dveg) — zone.rb

5.1.1 Material_loc.rb — Ewsaymym

Ovo1OGTIKA, OVTEG Ol EMTALEOV OOUES GLAAEYOLV TO GTOlYEld TTOL
aatToHVTALOTTO TIG O TAOVGLEG SO UES TTOV drab€terto SKetchup, 6mmg
Yo TOPASEYHO 1 QO TV VAIKOV Kpatdel poévo 3 amd To TOAAAL
otoyeiamov £xein kidaon Material tov Sketchup—avtda givou:

® 70 HVOUO TOLVAIKOV.
® oV £YEl 0OOLPAVELQL.

® 1 TIUN TNG AOALPAVELOG.
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5.1.2 Vertices — node.rb

Onwg Kol 6T OOUN TOV VAIKOV GUAAEYETOAL LOVO £Va LEPOC TOV SOUDV
tov SketchUp, cuvendc ta 6TotyEln TOV KPATOVVTOL Y10l VTH TT OOUN
gtvor to acoAovOa:

e To povadwko ID tov (amd to 1 ko petd).
e Tn ovvtetaypuevn X
e Tnovvtetayuévn Y

e Tn ocvvtetayuévnZ

5.1.3 Obstruction — obstruction.rb

[Na t1g oxidocelg GLAAEYOVTOL TO EENG GTOLYELNL:
e Ot ovvretayuéveg Tov onueiov “apync™ (X, Y, z)[3 tiuéc]
o  Dopég mov kavovpue scaling ava didotaon (X, Y, 2) [3 tyuég]
e Tovug BaBupodgmeprioTpoPnc.

o  Tnv T g adla@aveLlog TOV.

5.1.4 Surfaces — surface.rb
INoa tig emedveleg cuAAEYyovTon Ta €ENG otoyeia:
e To povadkod ID toug (amd to 1 kot petd).
e O 1T0OTOG NG EMPAVELOC.
e To povadikd dvopa TG ETPAVELNG.
e To guPaddv g empaveloc.
e Toa normals g emedveiog.[12]
e Tavertices mov tnv amoteAovV (Le Bdon to ID tovg).
e To VAKS TG EMPAVELOG.
e To yovéa tng

o 4 Tuég oxetikég pe TNy oprobétnon g oto yopo (Pdoel Tov
normals)
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5.1.5 Zones — zone.rb

210 onueio avuTd TEPLYPAPOVTOL Ol IAKPLTEG CDOVES TTOL VTTAPYOVV GTO
povtéro. H kabe {ovn amotumtdveton otny £€£000 cav éva Eexmplotd
GEO apygio. Ovclaotikd ecmtepikd oto SKetchup givar éva Group. T'a
QUTAV TNV doUN] GLAAEYOVTOL T EENG OESOUEVAL

e To povadiko ID g (amd to 1 kot petd)
e To povadikd 6voud tnge.

e Toa Sketchup Faces mov thv amotelovv

e Ta Vertices mov tnv amotelovV

e To group mov apopd ce avtn TNCOVN.

e To group tev okidce®v ov avtictolyel otn {dvnavt.

5.1.6 Xvvoyn ywo dopéc

I'evucd, avtd yivetalr Kupimg Yo €pyovopuKovs AOyovg KoBmg pmopel
vy Topdderypa va yiver overload tg peboddov ’to_s” (to string) g
KAGONG MGTE VO EKTLITAOVETOL CLVTOUOTO MO OKN HOG €KOOCT TNG
TEPLYPOAPNS TOL ovTikeipevov. Avtd eivalr moAL yprioluo OtV
YPAPOVLLE TO OESOUEVA OLTA GE APYELDL.

52 Aoun tov mpoypappatog - Modules

AxorovOOVTOG TG KOAEG TPOKTIKEG TOL  OVTUKELLEVOSTPAPOVS
(object-oriented) mpoypappaticpod ot EmMUEPOVLS  AELTOLPYIES
xopiotnkav ce dtapopa avtdévopa sub-modules. Avtd €ywve yuati og
YVOGTOV €YEL TOAAA OETIKA GTOYYEIN KOl LEPUKA OO ALTA Elvon:

e KaAOtepa SOUNUEVOS KOOTKOG
e EukoAOTEPOG GTNV KaTOVONON

e KoaAvtepn cuvtiipnon tov (Maintenance). k.a.

Tvykekpuéva, Eexwvape €xovtag E€vo main apyeio to omoio KaAel 0,11
elvan amapaitnto pe Paocn, kabe eopd, ™ {ntovuevn Aertovpyia. To
apyeio avtd Aowmdy gival to: su2espr.rb. O Aettovpyieg eEaywyng Kot
EL0AY®YNG néoa oe avtd dnimdvovtor cov items tov plug-in menu mov
dwabéter to SketchUp. TMapabétovpe TO GLYKEKPIUEVO KDOKO KOl
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avapEPOoLUE aKPLBM®G oL YiveTal 1] KOs Aettovpyia.

1 # Access the main View menu

2 view_menu = Ul.menu 'Plugins’

s # Add a separator and a submenu

+ sSub_menu = view_menu.add_submenu('ESP-r Plugin’)
s # Add two menu items to the submenu

s Sub_menu.add_item('2d to 3d’) {

7 include D2tod3

s funres = d2tod3

o Ul.messagebox(funres)

10 }

u Sub_menu.add_item('Active Model to .geo") {
> include Sku2espr

s # check for shadow material

1 check _shadow_mat

s sku2espr

16 }

17

18 SUb_menu.add_item('Import from ESP-r folder tree’) {
v # check for shadow material

2 include Espr2sku

2 check_shadow_mat

2 espr2sku

2}

-

[N

=

Listing 1: K®owcog su2espr

Ot empuépoug Aettovpyieg Bpickovtal oto akdAovOa onpeio:
e I'pauuég 1 — 4: Anidvooue to plug-in poag oto SketchUp

e I'pauuég 6 — 9: Anldvoupue to extrude koppdrt tov plug-in (amd
tov K. TIN'oumdikn)

e I'pappég 11 — 15: Anldvovpue to export oe ESP-r (modules
included: Sku2espr)

e I'pappég 18—22: Animvovue to import oe SketchUp (modules
included: Espr2eku)
Oa mpémel va onuewwdei 6Tt otn Ruby ta modules ~ classes, ta
modules eivon kKoppdtio KOdKA To 0Toio, SNADVOVTOL £TCGL MGTE Vo
LITOPOVUE VO TO YPNGLOTOLOVLE KOl VO TOL POPTOVOLUE HECH GE
TOAAEG KAAGELS — dNAadn gival avtdévopa KOUUATIO KOdKO (OnAodn
givatl katt cav Biprodnkeg). O KAAdoelg amd tnv dAAn, givon — objects
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— Ko gumepiEéyovv neboddovg mov apopovv pnovo to Object to omoio
TEPLYPAPOVV. ZVVETMOC Ol dOUEC Hog eivon dnlmuéveg cav classes evod
ot AertovpyikdtnTeg cav Modules. Mo eikovikny dounry twv modules
Kol TO¢ ovutd KoAoLvTol pEco omd TO TPOYPOUUO HoS €lvor M
akdAovon:

su2espr
D2toD3
—{ Espr2sku
Util
—{ Read_geo
] util
L Sku2Espr

— HandleRegular
il

— HandleObs
L Tutil

L Write_geo
il

Zxnuo 1: Module call tree.
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1

12

5.3  Module util.rb

Amoterel éva moAd ypnowwo module to omoio mepthapPdver OAeg Tig
TTOAD GLYVA YPNOCLUOTOLOVUEVESG GUVAPTNCELS TOV TPOYPAUUATOS LLOG,
KaODG 6Tmwg PAETOVLE TO TOTTOOETOVE KO TO XPNGLLOTOLOVUE GE O A
T modules mov éxel to TWPOYpaupa poc. evikd, meprypdeeton
GUVOTITIKA Tl Tpaypatomolel 1 kébe ocvvlptnomn mov mEPEYEL — O
K®OOKOG TNG KAOE cuvaptnong epocov sival pikpog (< 30 ypapuéc) Oa
mopotifeTol 6GTO KEINEVO, AAMDCS Ba VITApPYEL LOVO 1| TEPLYPAUEPT] TNG.

5.3.1 create_new_scene

Avtq n ovvéptnon eivonr vmevOBLVN Yo TN OMuUOLPYia HOG VEOG
oknvng (scene) oto Sketchup. TIpw v dnuovpyio pwtdst TOV
xpnotn eav embopel va GOCEL TNV LITAPYOLCO GKNVY KAODOS 1M
onuovpyia pa véag anattel To KAEIGIHO NG NON LVITAPYOVGOC.

Avtdg gival kat To okomog tov If, edv o yprotng matoelt OK amd 1o
dialog box to omoio gppaviCetarkordvtogtny Ul.messagebox tote
dnuovpyeital pua véa oknvin ko dtaypaeetat o JOe (Tov ivat to
opoimpa avOpdTov Tov glodyel to Sketchup oe kdbe véa oknvn). Avtd
TPOYUATOTOLEITAL GTIS YPOUUES 8-12 OHTOL OLGLUGTIKA GTNV KEV] GKNVT
o puovo Entity mov vdpyeteivairo Joe, dpamhpe etlodyoviot OAa ta
Entities tng véag oknvig Kat dtarypa@ovtol tnv tpdtn (ov gival o Joe).
Télog N cuvaptnon emotpépet true av ta Kataespapue oAlmg false.

def create_new_scene

choice = Ul.messagebox(

"To load from ESP-r we have to create anew'+\
' scene, proceed?', MB_OKCANCEL)

# check our response

if choice == IDOK
# create new file
Sketchup.file_new
# grab entities handle
entities = Sketchup.active_model.entities
# erase'steve'
entities.erase_entities entities[0]
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w

(<) ~ o o EN

puts ' -- New Scene created’
true

else
puts ' -- User canceled’
Ul.messagebox('Cannot continue without'+\

' creating a new scene, bye!")

false

end

end

Listing 2: K®dwkag create new scene

5.3.2 proc_header

Eivar pio oAy cuvdptnon mov ovclactikd €xel donpovpyndel yio
eEoKOVOUN OGN YDPOL Kol ATAR EKTLTTOVEL TNV Kovaoia tov SketchUp
KATOlEG OYETIKEG TANpopopies. Avtég eivar 1o dvoua apyeiov g
TaPOVCOG - VEAG GKNVNAG, TO Tapdv directory kabmg kot o aplOpog tov
entities kot groups mwov meptEyovtal (oe andAvto apldud) otn oKnvn.
Avto gppaviletar katd tnv diapketa tov export (SketchUp — ESP-r).

def proc_header(name, pwd, entities, scene_groups)
puts "\nStarting Sketchup to ESP-rexport..."
puts "Current scene filename: #{name}"
puts "Current host directory: #{pwd}"
puts "Scene has #{entities.length.to_s} " +\
"entities and #{scene_groups.length.to_s} scene groups"
puts "
end

Listing 3: K®dwkag proc_header

5.3.3 proc_header_imp

Eivot po amAn ocvvéptnon movu €xet dnpiovpyndet yio eEotkovounocn
XDPOV, KOl EKTVTTMOVEL oTNV Kovaola tov SketchUp kdmoleg oyetikég
minpopopies. Avtég eivon to mapdv directory koabdg exkei Oa
avalnmOel tpodta Ko Tpv epmtn el o xpriong ya va Bpebel edv Nom
vdpyxel N doun TV apyxeiowv ESP-r. Avto egpopavifetar katd
didpketa Tov import (ESP-r — Sketchup).
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def proc_header_imp
puts "\nStarting ESP-r to Sketchup import..."
puts "Searching for “import_from_espr""'+\
" folder in current directory”
puts "Current host directory: #{Dir.pwd}"
end

o o S w N -

Listing 4: K®odwkoag proc _header imp

5.3.4 deg_to _rad

Mo atAn GLUVAPTNGT TOV ¥PNCILLOTOLEITOL Y10 TT) LETAUTPOTT] TOV LOPDOV
ce aktivia (radian).

# convert degrees to radians
def deg_to_rad(deg)

deg * 0.0174533
end

EN w N =

Listing 5: Kooucog deg to rad

5.3.5 rad_to_deg

Mo oA cuVAPTNGT TOL ¥PNGILLOTOLEITAL Y1 TN LETATPOTTN TOV
oktwiov (radian) og poipec.

# convert radians to degrees
defrad_to_deg(rad)

rad / 0.0174533
end

EN w N -

Listing 6: Koowoag rad to deg

5.3.6 round_to_sig_bits

>t ovvdptnon ovt) ypnowomoleiton N PBPAodnKkn amd to standard
library tg Ruby BigDecimal, pe tv omoia yivetal otpoyyviomoinon tov
opOpoD EMTPEMOVTAG HOG VO OPICOVLUE TOV OplOUd TV CNUOVTIKOV
ynoeiov mov emBopovue va £xel. Andadn dv €xovpe tov 4.12335678 kat
™mv KaAécovpe Balovtog cav Opiopa Tov aplpd Kot 4 onUavIikd ynoeia
Tote B 000l g €£000¢ 0 apBuog 4.1234 kabBmdg To TEAELTAIO TTPLY TO
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1

2

3

11

12

13

14

15

16

17

18

19

20

0eKaO1KO €lval 5, GUVERTMG GTPOYYVAOTOIEITAL TTPOG TA TAV® KOl TO 3
yiveton 4.

def round_to_sig_bits(val, sig_bits)
BigDecimal.new(val, sig_bits).to_f
end

Listing 7: K®dwkag round to sig bits

5.3.7 transform_vertex_to_global

Mo amtd TIG GNUOVTIKOTEPEG CLVOPTNGELS KAOMDS petacynuatilel po
Kopvpn (vertex) g yewpuetpiog ammd TG TOMIKESG GUVTETAYUEVEG OTIG
oMkég (global), apobd kébe avtikeipevo 1 group €xet to d1kd TOL
cvotnuo aEOvov To omolo €xel apyn TIS TMEPIGGOTEPES POPES Eva
ONUEIO dLOPOPETIKO atd TNV apyn ToV aEovmv (dniadn to (0, 0)).

O mopoamdve peTAcYNUATIGUOG eival amapaitntog kabBmg to ESP-r
avayvopilel ™ yeopetpioa poévo pe Bdomn v apyn tov aSOVov,
GLVENMG Kol 1 KAOE Kopven mov e&dyetor mpémel va €xer eEayOel pe
Bd&on Tig cvviETAYUEVES ATTO TNV apYN TOV AEOVOV.

EniAvon oto mpoPinua 06Onke mpocHEtovrag tnv amdcTAcT TOL
ATEYEL TO APYLKO KEVIPO AVAPOPAS TOV GLVTETAYLUEVOV otd TNV apyn
TV 0EOHVOV Kol GE 0VTO TPOGTiBevToL 01 O VITAPYOVGES TIUEG.

# Transform the given vertex to global coordinates
def transform_vertex_to_global(sgroup, vert_pos)
# X, Y, z coordinates of the vertex
x_loc = vert_pos.x

y_loc =vert_pos.y
z_loc = vert_pos.z

# actual x, y, z axes

X_axis = sgroup.transformation.xaxis
y_axis = sgroup.transformation.yaxis
z_axis = sgroup.transformation.zaxis

# axis offsets for x, y, z
off x =x_loc * x_axis.x +\

y_loc *y_axis.x +z_loc *z_axis.x
off y=x_loc * x_axis.y +\

y_loc *y axis.y + z_loc *z_axis.y
off z=x_loc * x_axis.z +\

y_loc *y axis.z +z_loc *z_axis.z
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2 # actual transformations

22 vert_pos.x = sgroup.transformation.origin.x +off_x
2 vert_pos.y = sgroup.transformation.origin.y +off_y
2 vert_pos.z = sgroup.transformation.origin.z +off_z
25

26 vert_pos

27 end

Listing 8: K®dwkag transform_vertex to global

5.3.8 check shadow_mat

H moapardvo cuvaptnon eivoalr vredbovn yio tn dnupiovpyic. Tov vAIKOU
TV oKlov. I'evikd ta dvo wpoypdupata (SketchUp kot ESP-r) Stagpépovv
¢ TPog Tov opiopd twv Mmaterials. T'ia to AOyo avtd oe OAeEC TIG OKLEG
otveton éva TPpokaBOPIoHEVO VAIKO LLE CLYKEKPILEVO OVOLLOL KO XPDLLOL.
To 6vopa Tov LAKOU aVToD OTTMS POIVETOL KOl GTOV KOOIKM TOPOKATM
givon ’shadow’ ko to ypdpa tov gival éva amd Ta AN VITAPYOVTA TOV
dwabétel n maréta tov SketchUp ko €xel xpopatikn ovopacio snow’. O
KOOWKOS TNG ovvaptnong Eekivael mTPpoomaddvtag vo €VIOmicel €6V
vapyel €va MO vmhpyov VAKO pe TOo 100 Ovoupa, TO OmOio
npaypatonoeitan otig ypauués 8-18. E@odcov Bpebel vaaxd pe v
mapamave ovopocio (shadow) eléyyetar ebv to YpdOHO TOL €ivol TO
gmBountd (SNOW) 18I ®g ypouatiletal katdAinio. Olo To TOPATAVE®
ekteAovvTal oTIG Ypoupég 12-15. Tédog, av to v AOym vAKO o€ PBpédnke
onuovpyeitan eEapynNg Kol otn cvvéxewr tomobeteital otn AloTa e TaL
vAkamov eivatl dtafécipa. Ipopavdgapob dnpiovpyndeiyopnyodvtal ce
aVTO KOl TO KOUTAAANAL YOPOKTINPGTIKA (Ovopa wat ypoupa). To
npoavaeepBEvTa vAOTO0OVTAL OTIC YPAUUEG21-26.

1 # check for the shadow material presence
> def check_shadow_mat

3 # first parse the scene and check if we already have
4 # a material named "shadow", if we do all good, else
5 # addit.

6 shadow_found = false

7 mats = Sketchup.active_model.materials

8 mats.each do |mat|

9 next unless mat.display_name == 'shadow’

10 shadow_found = true

1 puts "\nShadow material found"

12 if mat.color !="snow'

13 mat.color = 'snow'

n puts "\n -- Shadow material color"+\
15 " Is not snow, changing it"
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end
# end the loop
break
end
# if we didn't find it, add the material to avoid
# constant checks later on
unless shadow_found
puts "\nShadow material not present"+\
" (default color: snow), addingit..."
smat = mats.add('shadow")
smat.color ="snow'
end
end

Listing 9: K®dwkoag check shadow mat

5.3.9 to_square

Eneom to SketchUp ecotepuca ypnoponotei inches (in) yio
HETPNOTN TOV 0o TACE®V evd To ESP-r nétpa (M), oto onueio avtd
yiveron petaoynuatiopdc o epPadod and tetpaymvikés inches (in?)
o€ TETPOYy®VIKA pétpa (MX).

def to_square(face)
face.area*0.0254*0.0254
end

Listing 10: K®owkag to_square

5.3.10 convert_path

H ovykekpyiévn covaptnon ypnoiponoteitol yioo tnv oprofétnon tov
”’slashes” (dniadn ta /7, ’\’) Bdoel tov Aetrtovpyucov. Ta Windows
xpnowomowovv \” eveo ta Unix-like »/”. H Ruby esocwtepikd
eneEepyaletar kalvtepa too Unix-like filepaths kot étotr yiveton
LLETATPOTT COLPOVA LLE OVTO.

To if eléyyer v TAatedpua pécm tov Sketchup.platform kot eav givon
:platform_win tote kaAeitar n gsub n omoia givor pépog thg KAdong
Directory (mov givon o tOmog Tov path pog). Avtd mov ektedei n gsub
givon amAd kabmdg 6mov gvromilel ”\” to avtikaOiotd pe’/”.
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def convert_path path
if Sketchup.platform == :platform_win
path.gsub('\\', /)
else
path
end
end

~ o ;] » w N =

Listing 11: K®dwcag convert_path

5.3.11 check dir_and create

H cuvéptnon avtn eAéyyel av vtapyel £VOg @AKEAOG TPOOPIGLOV TNG
egaymyng Ko avoev vdpyel Onpuovpyet £va véo.

def check_dir_and_create(path)
unless File.directory?(path)
Dir.mkdir(path)
end
end

(& S w N -

Listing 12: K®owag check dir and create

5.3.12 extract_path

H ovvéptmon extract_path sivor vrevOvvn va ddoel to path  mov
apykd Oa ereyyBetl mprv {nnOel n €i6006¢ Tov amd To YpPNoTN. AVTO
To path diapépel avaroya pe ™ Aettovpyia Tov BEAEL va EKTEAECEL O
xpnome. T import (dnA. ESP-r —  Sketchup) eivon
’path/import_from_espr/’ evéd yua v eEaymyn (dnA. Shetchup — ESP-
r) ’path/export_to_espr/’. Omov path eivoi o apyikdg pékeAog 6TOV 0Toi0
€xel OnpovpynOel 1o apykd apyeio — povréro. Ontwg mapatnpeiton
évag ternary operator (expr ? y : n) givon vrehOvvVog yia TV €TAOYN TOV
TOmoVL Kot divetatl wg £va boolean 6piopa g cvvaptnong(to_espr).

def extract_path(model_path, to_espr)
path = File.dirname(model_path)
path = convert_path path
path + (to_espr ? '/export_to_espr/":\
‘/import_from_espr/")

<3 (4] N w [N -

end

Listing 13: K®dwog extract path
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5.3.13 remove_espr_comments

H ocuvvaptnon oot eivonr vtevOovvn yio To QIATPAPIGUA OA®V TOV
oyxolimv tov evdéyetarvameplEyovvto GEO apyeia. TaoydAlace Eva
apyeto GEO EexwvoOv pe o dleon 7#7 ko OTL €metal UETA TO
oVYKEKPLUEVO OVUPOAO €mg TO TEAOG TNG YPOAUUNG OBempeitan
oxoAo. Ewohyeton Aowmov ol ypopp HEGO TNV CLVAPTNGT Kol
EMGTPEPETAL TO PEPOG TPV ad TNV dieon (av vITAPYEL).

Avtd yiveton kol TAA HE TN YpNon g ocvvaptnong gsub, uévo mov
oV mepintoon avth) waipvel cav Oplopa €va regular expression
omov to Mmatching E&eskwvdelr otav Bpebei n dieon 7#° kot petd
evtomiotel 10 ovufoiro .*” mov onuoivel cvumeprapPaveton
OTLONTTOTE TTEPLEYETUL EV GLVEYELQL.

def remove_espr_comments(line)
line.gsub(/#.%/,").strip
end

Listing 14: Kd®owkagremove_espr_comments

5.3.14 print_puts_ui

H &v A0ym cvuvaptnon givar vmevBovn yia v ektOTOOT €vOG UNVL-
LOTOG TTOV diveTat cav Optopa (To Msg) ko otny kovedra tov Sketchup
KaODG Ko 670 Ypapikd tepPdrrov nécwm gvog dialog box.

def print_puts_ui msg
puts msg
Ul.messagebox msg
end

Listing 15: K®dwkag print_puts_ui

5.3.15 valid_float?

Zuvaptnon n omoia EAEYYEL av TO Oplopd £ival VoG EMITPETTOC
aplOUOC KIVITIG VTTOOIOGTOANG.

def valid_float?(str)
IFloat(str) rescue false
end

Listing 16: K®dwkag valid float?
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5.3.16 convert_str_to_float

I[Ipoxettar yio Hioe CLVAPTNOTN TOV UETATPENEL UE OACPAAEIDL TO
docuévo Optopa oe évav aplipd KIvnTNiG VITOSIOCTOANG OV (PLGIKA
aVTOG Elval £YKVPOG OAAMDE EMOTPEPEL CPAALLAL.

1 defconvert_str_to_float(str)

2 if valid_float? str
3 Float(str)

4 else

5 nil

6 end

7 end

Listing 17: K®dwkag convert_str to float

5.3.17 valid_int?

ZuvAPTNoN TOL EAEYYEL OV TO OPICLA €IVl £VOG EMITPETTOC
aKEPALOG aPlOnoG.

1 def valid_int?(str)
2 IInteger(str) rescue false
s end

Listing 18: K®owkag valid _int?

5.3.18 convert_str_to_int

ZVVAPTNON TTOV UETATPETEL LE ACPAAELN TO OOGUEVO OPIGUO GE EVOV
oKEPALO APlOLO av AVTOG elval £YKLVPOG AAAMDS EMIGTPEPEL COAALLL.

1 def convert_str_to_int(str)

2 if valid_int? str
3 Integer(str)
4 else

5 nil

6 end

7 end

Listing 19: K®owkag convert_str _to_int

32



5.3.19 import _materials_from_file

Amotelel o amd TIC ONUOVTIKOTEPES GLVAPTNCELS KAOMC &ival
vtevbovvn va poptdcel T Aiota tov NN exported materials epdcov
QUTN VLTAPYEL. ZVYKEKPIUEVO, OVOUEVETOL HETA omd KADE EMTLYEG
export oe ESP-r va vtapyet ko pia Aiota pe ta viwd (materials) wov
d1£0ete M apykny oknvn. I'evikd, to format tov ke material wov yiveta
export givat 6, Kot TpoKELTAL Yo TO AKOAOVOA YOPAKTNPICTIKA:

e  Movadiko évoua.

e Tiun xkékkivou(R).

e Tuyn mpacivov (G)

e Tuyn urie (B)

e Ty adwaeaveiog (A).

e ’'Evtaon adiapaveiog (%).

I[Mpoxtikd, €ivar to O6vopa kot ot tinésc RGBA mov meprypdoovv
GLUVOMKA TO YpdOLO TOL VAKOV. Emedn o kddikog eivor apketd
peydrog mapatifetor kot e€nyeitol o SOPOPETIKA HEPT TA OTOio
e&unmmpeToHV dOPOPETIKOVS GKOTOVS. To apyucod PéEPOgTNG cLVAPTNONG
givatl vevOLVVO Yo TN dNUoVPYia evOg Ttivaka katakeppaticprov (hash
table), to omoio yivetan otnv ypopun 1.

O mivakog avutdg cuykpatel HEca Tov AN To VAIKE £xovTag ooV KAEWL
gbpeong to Ovopa tovg. To Ovopa VAUKOO eival gdcToyYN EMAOYN ®G
KAedl a@od egivar povadukd PAcel TEPLOPIGHOV  HOVOIIKOTNTOG.
ZVVETDOG, Yo TOV EAEYYO0 VITAPENG EVOG LAUKOD TO LLOVO TTOL YPELALETAL
glvoar o avalntnon otov Tivoko KOTOKEPUATIGUOD KAOMS av Ogv
vrtapyel Ba emotpagel adew” Tiun (null) Todd ypryopa kabdg m
molvmAokotnta avalntnong og hash table givair O(1).

21N cLVEYELN EAEYYETOL OV M OT VTTAPYEL PAKEAOG LLE TA VAIKA KOl GTNV
TePInTOON 7OV OV LWAPYEL TOTE OmMAA avoTiBeTal oTA LAIKA TO
npokabopiouévo (default) viwd péxpt o ypnomng va mpoPei oe
TpOTOTOMGELS. Ta TpoavapepOEVTO TPAYLLATOTOIOVVTAL OTIG YPOUUES
4-13 6oL 1 GLVAPTNON EMGTPEPEL TPO®PA LLE EVOV KEVO TIVAKAL.

materials_hash = Hash.new
filename = filepath +'/model _materials.mat'
puts " -- Searching materials in#{filename}"
if filename.nil?
Ul.messagebox('Warning -- no material file provided,'+\
"all geometry will have' +\
‘default color")
return nil
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elsif IFile.exist?(filename)
Ul.messagebox("Warning -- material'+\
file provided does not exist’)
returnnil
end
materials = Sketchup.active_model.materials

Listing 20: K®dwkag

210 onuUelo aVTO PTAVOLUE EPOGOV E£YOVUE TEPAGEL EMTLUYMOS TOV
TOPOTAVED EAEYXO Kol CLVET®MG €xel PBpebel apyeio pe vikd. Ev
ocvveyela avoiyel To apyeio yia avayvoon tov. O 1pomog LE TOV 0Tolo
dwfdaletar to apyeio sivonr ypouun - ypouun kot erweepydletor m
KaBe ypouun Eexopiotd (o0c. Om®G avaEEpOnke moapomdveo Oewm-
podUE OTL LTAPYEL Lo ONAM®GT LAIKOD avd ypouun). o avtd yxpn-
ocwpomoteitar éva for-each tomov Bpoyxog tg Ruby 6mov éxovpe v
K&Oe ypopuun tov apyeiov og petaPint f oe kédbe emavainyn o660
VILAPYOLV YPAUUES TPOG TPOGTEAACT). AVTO yiveTal 6Tig Ypauuég 1-4.

# parse the file
File.open(filename, 'r") do |f|

end

Listing 21: K®dwkag

[Mopoaxbdto yivetor emefepyocic TS YPOUUNG, GLYKEKPLUEVO
OVOUEVETOL M YPOUUN vo €xel 6 cTtoyeio To omoio meEPLypAPNKaV
TOPATAVEO Kol emyepeital N avadyvoon tovs. I[lpodta n ypoapuun mov
vapyel otn petopPinty T dwaywpiletor oe tokens pe Baon to °,” TO
omoio dwaywpilel TG THES avtég (€€ oplopov). XNV ypouun 2
vivetal avTOg O JOY®PICHOS. XTI ovVEXEWD YiveTal €AeyYX0g Yo
TOYOV AGON (Ypopupég 6-11 kot 21-24) kot télog dtafalovon ol TIHEG
v T RGBA «00dg Kol To TOGOGTO €PAPUOYNG OOLAPAVELNG

(ypoppéc13-16).

# parse the file

line_tokens = line.strip.split(’,")
material_found = false

puts "Parsing line #{line_no} with material"+\
" name #{line_tokens[0]}"

if line_tokens.length =6
print_puts_ui " -- Warning invalid number of"\
" arguments for color "\
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+"found at line #{line_no}, skipping"
next
end

c_r =convert_str_to_intline_tokens[1]
c_g = convert_str_to_intline_tokens|[2]
c_b = convert_str_to_intline_tokens|3]
c_a = convert_str_to_intline_tokens[4]

m_a = convert_str_to_float line_tokens[5]

if c_r.nil? or ¢_g.nil? or ¢_b.nil? or ¢c_a.nil? orm_a.nil?
print_puts_ui " -- Warning invalid color value "\
+"found at line #{line_no}, skipping"
next

end

Listing 22: K®dwkag

210 onueio avto £xel SoPacTel EMTUYDOSG UL YPAUUT], CUVETMOS TOPO
pv dnpuovpynOel Eva véo LAIKO gAEYYETAL 1| MOTO TOV DAIK®OV TOV
Non vapyet oto SketchUp yia v dYmapén kamotov vAKoL pe to id1o
ovopa. Opumwg n Aota towv oM vropyoviov vAKk®v oto SketchUp dev
glval og mivako KATAKEPUATIGHOV, CUVENTMG O Tpaypatonoleital o
oceplakn avalnmon (ypoappés 2-12). Eav PBpebel tétoto viucd toHte
OlPOPOTOLOVVTAL TA YOUPAKTINPIOTIKA £TGL MGTE VA TANPOL ALTA TOV
VAKOV Tov HOALG SaPactnke (Ypauuég 8-10). Télog epdoov PBpédnke,
T0TE €lodyeETONL TO TpOoTOomoOpévo vAkd otov hash table ywpic va
dnuovpyeitar aGAro (ypopun 11).

# now loop for all of the materials
materials.each do |mat|
next unless mat.display_name ==line_tokens[0]
material_found = true
puts " -- Material #{line_tokens[0]} alreadyexists,"+\
"updating color value"

mat.color = Sketchup::Color.new(c_r,c_g,c_b,c_a)
mat.alpha=m_a
# add to the hash
materials_hash[mat.display _name] = mat

end

Listing 23: K®ducog
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Avtd mov mpémel va yivel akopa gival va gloaybel o vAkd oto hash
table mov OJnuovpyodue. EAéyyeton av PBpébnke Non, to omoio
dnAdveton antd ™ petoPAnti material_found. Xe mepintwon mov o¢
Bpébnke toOTE OMuovpyeitar €&va vEo VAKO ue TOo OwPacuéva
XOPAKTNPIOTIKA (Ypoppés 6-8) kot tomobeteitar oto hash table pog

(ypoppn 10).

# now we have to add the material

unless material_found
puts " -- Material #{line_tokens[0]} with"+\
" color: (#{c_r}, #{c_g}, #{c_b}," +\
" #{c_a}) does not exist, adding it"
m = materials.add(line_tokens[0])
m.color = Sketchup::Color.new(c_r,c_g,c_b,c_a)
m.alpha=m_a
# add to the hash
materials_hash[m.display _name] =m

end

Listing 24: K®dwkag

Telwkd, n cvvaptnon emMGTPEPEL (EPOGOV EPTACE LLEXPL TO TEAOG) £val
hash table o omoiog mepiéxel ta VAIKE TG oKNVAG TOoL draPalovue.

5.4 Moduleread _geo.rb

To endpevo onuavtikdé Module to onoio e&etdletal e avTO TO £6GPLO
givar avtd pe to omoio mpaypatomoleitar M oavayvoon tov Geo
apxelov amd 10 d0évOpo @oakélmv tov ESP-r. Xvykexkpipuéva pog
EVOLAPEPOVY Ol PAKEAOL TTOV TEPLEXOVV TN YEWUETPIO TOV HOVTEAOL
pog, n oroia Bpicketorl evtOg ToL PAKEAOL ZONES.

Y& avto to Module ypnoipomoteitar i BiAtodnkn Util.rb, kabodg ko ot
douég yw to vertices, sufraces, zones kot obstructions to omoia
TEPLYPAPNKAY TPONYOLUEVOC. Otmwg Kot otnv PiprAodnkn Util.rb édeg
01 GUVAPTNCELS TTOV EXOVUE ONAMDGEL TTEPTYPAPOVTAL GUVOTTTIKA.

5.4.1 read_geometry tag

Avt 1 ovvéptnon givar veevOLVN Yo 10 dSdPacpo Tov tag g yew-
petpiog onwg neprypbopetar oto GEO file format. Axéua edéyyeton av
avTtd PBpédnke oto cwoTd onueio. Q¢ TIUN EMGTPOPNS £XEL TO OVOLLA
NG GLYKEKPLUEVNG YE®UETPiag Tov dtafdleton (.. "K2.008”).
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def read_geometry_tag tokenized_line, line_no

tag = 'geometry’

# check position

unless line_no ==
puts "Error, found geometry after the first"\
" line at line #{line_no.to_s}"
fail_parse_print tag, line_no,
‘found geometry after the first line',
true
returnnil

end

# check header length

unless tokenized_line.length ==
fail_parse_print tag, line_no,
‘found line token length for geometry’,
true
returnnil

end

# check format type

gen_trim = tokenized_line[1].strip

unless gen_trim =="'GEN'
fail_parse_print tag, line_no,
"found invalid file format, we only support™
" type GEN got #{gen_trim}",
true
returnnil

end

# output feedback

suc_parse_print tag, line_no, false

# return the name (w/e this is)

tokenized_line[2].strip

end

Listing 25: K®dwkag

5.4.2 parsing_token_error

IMpoxertar yio o BondnTikn cuvaptTnon N omoia ¥PMNCUOTOLEITAL Yo
NV EKTUTOON VOGS GVTUTPOCHOTEVTIKOD UNVOUOTOS GTNV TEPITTMOGCT
mov daPaotel Eva dyvooto token.

1 # default error for unknown error
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2 def parsing_token_error(token, line_no)

s fail_parse_print token, line_no,

+  "unknown token encountered, token was: #{token}",
s true

send

Listing 26: K®oucog

5.4.3 create _zone

E&icov BonOntikn cuvaptnon mov yxpnGILoTolEiTal Yo T Onpovpyia
evog avtikelpnévov {ovng (Zone object) pe to dvoua TG YE®UETPIOG
KaBdg kot évav advéovta aplOud mov gival icog pe tov aplOpd tov
apyelmv mov €xovv daPactel PEYPL GTIYUNG.

1 # create a zone from the parsed data
2 def create_zone(file_no, line_no, zone, zone_name)
puts "Creating a new zone data-structure™\

3
+  "with name #{zone_name} and id #{file_no}"
5
6

if zone.nil?
Zone.new(file_no, zone_name)

7 else
8 fail_internal_print line_no,
9 'Zone already exists... this should not happen...",
10 true
11 nil
12 end
wend

Listing 27: Kodwkag

5.4.4 token_equal _ignore_case

BonOntikn ocvvdptnon pe v omoia €ALyyeTAl v T OLO OpicpaTa
eltvan Ae&Koypopucd 1GodVVOLLOL ALY VODVTOS TO KEQOAXIO.

1 # check for token equality ignoring case sensitivity
» def token_equal_ignore_case(ftoken, stoken)

s ftoken.casecmp(stoken) ==

send

Listing 28: Koodwkog



5.4.5 delete_after_whitespace

Katd tnv extéleon g &v AOY® oLVAPTNONG XPNOLUOTOLEITAL £Vl
regular expression yiwa tn daypapn OA®V TOV YOPUKTHP®OV HETE TO
mpato kevo (Whitespace).

1 # delete trailing characters after first whitespace
2 def delete_after_whitespace token

3

token.gsub(/\s*.*/, ")

send

Listing 29: Kddwkag

5.4.6 parse_date

BonOntikn cuvaptnon n omoia YpnNCLUOTOEITOL Y10 TNV AVAYV®OGT TOV
date tag. Emiotpépetor n Tiun} avtod tov tag epocov 6da eEehiyOnkav
KOAMG.

1 # parse the modified date line

2

3
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def parse_date(tokenized_line, line_no)
tag = 'date’
if line_no!=1
fail_parse_print tag,
line_no,
‘encountered a date tag after the second line',
true
return nil
end
# rudimentary support
suc_parse_print tag, line_no, true
tokenized_line

uend

Listing 30: Koodwkog

5.4.7 parse_vertex

H cuvdptnon parse_vertex mapé€yer tn OvvatOTNTo OVAYVOONG Kol
avoyvopiong tov kopuveav (vertices) ot omoieg amotelobV N YE®-
petpia ekdotote apyeiov. H avayvmon yivetal pe Tig mpodiaypopEg Tov
TePLypa@ovTal otV avaroapactoon tov GEO apyeiov yia to Vertex tag.
AKOUO KOTA TNV ovVAYVOOT EKTEAOVVTAL KOl Ol OmapaitnTol EAgyyOl
(apOpo6g opopbdtov tag, ypouués: 14 — 21 ko £ykvpoOTNTOS TIUDOV
OPIoUATOV, YPAUUES: 29 — 35) yua T1g Tiég mov dafdlovtal Ommg 1
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oaAANAOVYIO ALTAOV KOl TO onueio mov dSwPdctnkav. Qo mpénel va
onUelmOeL 6Tl pumopodue va dtafdcovpe poVo pa AMota omd KopuEEg
avd apyeio yeouetpiog Geo, cvuvendc edv £€xel NON dwwPaoctel o
Mota amd KOPLPESG KOl EMYEPTGOVUE VA OLOPACOVUE (ol ETOUEVN
OMAwon Alotog Kopveov amd 1o o010 apyeio Ba NTtav Adbog (to omoio
PLOUKA EAEYYETOL GTIC YPOUUES: 6— 12). TEAOG epOcOV OAha eEEAMYONKOV
opbdg emotpépeton (oe kABe KANoN NG ovvaptnong) €va vEo
avtikeipevo (object) tomov Node. Xvvolikd Ba mpémer va vTApyoLV
t6ca Nodes 6ca kat o1 Kopv@ég Tov dofdoape (Kot eivor SNA®UEVES).

1 # parsing of the vertices that are defined in the geo files
2 def parse_vertex(tokenized_line, line_no, vertex_no,

3
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vertice_array, vertices_parsed)
tag = 'vertex'
args = tokenized_line.length
if vertices_parsed
fail_parse_print tag, line_no,
‘found a vertex tag when vertices have'+\
"been already parsed...",
true
returnnil
end

ifargs =4
fail_parse_print tag,

line_no,
"vertex line has invalid number of arguments,™\
" needed 4 we got #{args}",
true
returnnil

end

# try and convert

x_cord = convert_str_to_floattokenized_line[1]
y_cord = convert_str_to_float tokenized_line[2]
z_cord = convert_str_to_floattokenized_line[3]

# check if we have valid numbers
if x_cord.nil? or y_cord.nil? orz_cord.nil?
fail_parse_print tag, line_no,
‘one of the three vertex coordinates'+\
" parsed is not a valid float',
true
returnnil
end
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s V= Node.new(vertex_no, x_cord, y_cord, z_cord)
w  puts” -- Creating #{v.to_s}"

s vertice_array.push(v)

w9 Suc_parse_print tag, line_no, false

40 \"

aend

Listing 31: Kdoucog

5.4.8 parse_insol

BonOntikn cvvaptmon ywo v avayveoon tov insol tags kot v
ayvonomn Tovg Kabm¢ otV TapodGa EPYOcic 08 LG ATOGYOAOVV.

1 # parse insolation -- not needed in sketchup
2 def parse_insol(tokenized_line, line_no)

s tag ='insol'

s+ suc_parse_print tag, line_no, true

5 tag

send

Listing 32: K®ducog

5.4.9 parse_insol_cal

Onwg kot M mPponyoOUEVT GLVAPTNOT YXPNOLOTOLEITAL Yoo TNV
avayvoon tov insol_cal tags kot tqv ayvonon tovg kabdg otnv
TTOPOVCA EPYAcia OE OGS ATTaGYOAOVV.

1 # parse insolation calculation -- not needed in sketchup
2 def parse_insol_cal(tokenized_line, line_no)

s tag ='insol_calc'

4+ suc_parse_print tag, line_no, true

5 tag

send

Listing 33: K®oucog

54.10 parse_shad calc

BonOntikn cuvaptnon vy tqyv avayvoon tov shad_calc tags kot v
ayvonomn Tovg Kadm¢ otV TapodGa EPYOcia 08 OGS ATOCYOAOVV.

1 # parse shadow calculation -- not needed in sketchup
» def parse_shad_calc(tokenized_line, line_no)
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s tag ='shad_calc'

+ suc_parse_print tag, line_no, true
5 fag

send

Listing 34: Kddwkag

54.11 parse_base list

Juvaptnon vy v avayvoon tov base list kol tqv ayvoénon touvg
KaOdg otnv mapodoa gpyocio O HOG OTOCYOAOVV KOTA TNV
geloaymyn. Qotdéco ta ypeloldopacte KATtd TNV £QY®YN €VOG
povtélov antd to SketchUpoto ESP-r.

1 # parse the base list -- not needed in sketchup
2 def parse_base_list(tokenized_line, line_no)
s tag ='base_list'

s+ suc_parse_print tag, line_no, true

5 tag

send

Listing 35: K®ducog

5.4.12 parse_edges

21m ocvvdptnon avtn dwPalovror ko avayvopifovtar amd To apyeio
ta edges ta omoia amoteAoOV TN YeE®UETPio TOL KTpiov. Na
onuewwbel O6tL Katd v avayvoon kamotov edge list mpémer va €xet
dwPaoctel mpdta to vertex list, elddAwg mapovoidletar cedAipo.
Eniong eivar duvato (opota pe to vertex list) va dtafdocovpe éva edge
list avd apyeio geo to omoio to eAéyyovpue ®g €ENG:

1 if edges_parsed
. fail_parse_print tag, line_no,
s 'found an edge tag when edges have been already parsed...',

« true
5 return nil
send

Listing 36: K®oucog

21 ovvéyela drafalovpe Tov aplOuod vertices mov amaptilovv avTO TO
edge kot ocvykpivovpe pe tov aplOpd mov €yovue dwoPdcel. Xe
TEPIMTOGTN OV EIVAL S1OUPOPETIKOG TOTE TOPOVCIALETAL CPAALLOL.
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1 # check the second argument, the edge population

2

3

4

if edge_vert_no.nil?
fail_parse_print tag, line_no,
‘conversion of second param (edge population) failed',

s true

s returnnil

7 elsif edge_vert_no != (tokenized_line.length-2)

s fail_parse_print tag, line_no,

s "edges to parse (#{edge_vert_no}) mismatch with ones™\
o "supplied: #{tokenized_line.length-2}",

11 true

2 returnnil

send

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Listing 37: Kodwkag

Ev ocvuveyeia omuovpyodue éva avtikeipevo emeaveiwog (Surface)
(ypoppn: 3) xor owPalovue ta vertices oto edge list kot ta
tomobetobue péoo otnv empdveld pog Pdoer tov Index Tovg
(ypoppécg: 6 — 21). Téhog poAG dwoPactodv 6o eAEyyovUe av OVI®G
0 apluog aVTOV TavTileTon pe AVTOV OV TEPIUEVOVUE (Ypaupég: 23 —
30).

# create a surface, the trailing types, area, normal and type are nil
# as they are required by the opposite conversion
surf = Surface.new face_no, nil, nil, nil

# now loop for the number of vertices to read the face points
(2..(tokenized_line.length-1)).each_with_index do |item, idx|
vert_no = convert_str_to_int tokenized_line[item]

# check for valid conversion
if vert_no.nil? or vert_no > vertice_array.lengthor
vert_no <1
fail_parse_print tag, line_no,
"found invalid vertex number or conversion failed at"\
"pos: #{idx}, parsed: #{tokenized_line[item].to_s}",
true
returnnil
else
surf.points.push vertice_array[vert_no-1]
parsed = parsed + 1
end
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aend

22

2 # check if we parsed the right amount

2 1f parsed != edge_vert_no

s fail_parse_print tag, line_no,

s "number of parsed vertices: #{parsed} do not"\
7 "match the expected #{edge_vert_no}",

N

28 true
29 returnnil
wnend

Listing 38: Kdoucog

Télog ewcdyetar otn AloTa EMQAVEIOV TO OVTIKEILEVO
emopdvelog (Surface) mov poMg onuovpyncape (ypouun: 2)
KOl EMOTPEPETAL GOV TIUN EMCTPOPNS (Ypapuun: 4).

1 # finally push the surf

» face_array.push surf

s puts 'Parsed face: ' +surf.to_s

+ suc_parse_print tag, line_no, false
ssurf

Listing 39: Koodwkag

5.4.13 enable_obs_block

IMpoketrtat yio pio BonOntucny cvvéptnon n omoia Kaieitar 6tav O€-
Aovpe vo dnimocovpe 6Tt Bpébnke éva block_start tag, to omoio
vrodnAmvel 6tL apyiCovue va draBalovpe obstructions (okidoeic). Av
éxel evromotel oM éva block_start to omoio dev £xel Kheioel (LEcw
tov end_block tag) xoi emiyeipniocovue va dafdcovue akodua &va,
TOTE TAPOVGLALETOL CPAALLA TO OTTOLO KOl EAEYYETAL.

1 # enable obstruction block
2 def enable_obs_block(block_flag, line_no)

s ifblock_flag

4 fail_internal_print line_no,

5 'Encountered a block_start token while already inside one’,
6 true

7 return nil

s end

o #enable the block

10 true

uend

Listing 40:K®ddikog
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5.4.14 disable_obs block

H ocvvaptnon disable_obs block koleitar yio va dnidocovupe oOti
BpéOnke éva end_block tag, to omoio vrodnidvelr 6t1 6TO onueio
ovtd otoapatd M avayvoon obstructions. Xtnv mepintwon mov
emyepnoovpne va dwPacooue éva end_block tag evd dev éxet
gvtomiotel kamowo block start mpdta, mapovoidletoar cedipa To
OTo10 EAEYYOVLLE.

1 # enable obstruction block

2

3

4

5

6

7

8

9

10

11

def disable_obs_block(block_flag, line_no)

unless block_flag
fail_internal_print line_no,
"Encountered an end_block token but "\
"we already parsed that section”,
true
return nil

end

# disable the block

false

rend

Listing 41: K®dwkag

54.15 parse_surf

Méow g cvuvaptnong parse_surf dtafalovpe ta surf tags ta omoia
vrodnimvouv ta faces ta omoia £xel n yeouetpio pog. Onmgkal pe ta
nponyovpueva tags mov apopovV GTNV OVGLAGTIKT YEMUETPIO LTOPOVLLE
va &ovpe povo pa dMMAwon Alotog ava apyeio Geo kol mpémer va
&yovv oploteil oM ta vertice kot edge lists ta omoia kot e EyyOVLLE.
Ovol00TIKE, TO AVTIKEILEVO O ONUIOVPYEITAL GE AVUTY TN CLVAPTNON,
OALG €00 gpumAovtiletan pe to 6vopa tov face, to yovéa tov kKabBmdg Kot
TO LAKO TOVL.

1 # parse the face

2

3

~ o & ES

[}

def parse_surf(tokenized_line, line_no, face,
surf_id, surf_parsed)

tag = 'surf'

args = tokenized_line.length

if surf_parsed
fail_parse_print tag, line_no,
"found a surf tag when surfaces™\
" have been already parsed...",
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35

true

returnnil
end
ifargs !=11

fail_parse_print tag, line_no,
"we parsed surf that does not have"\
" 11 arguments, it had: #{args}",
true
returnnil

end

if surf_id !=face.id
fail_parse_print tag, line_no,

"mismatched id for surf (#{surf_id})"\

" and face (#{face.id})", true
returnnil
end
# set up face stuff
face.name =tokenized_line[1]
face.parent =tokenized_line[3]
face.material.push tokenized_line [6]

# output a successful parse message
suc_parse_print tag, line_no, false
tag

send

1 def parse_zone_description(token, line_no)

2
3
4
5
6
7
8

9

Listing 42: K®oucog

5.4.16 parse_zone_description

H ouvvaptmon eivar vmedOBovny vy v avdyvoon Tov

»Zone

description” tag to omoio mpémel va PPICKETOL VTOYPEDMTIKA OTNV

ypopun no.2 (e index amd to 0).

tag = 'zone description'

if line_no!=2
fail_parse_print tag,
line_no,

"encountered a #{tag} tag after the third line",

true
return nil

end
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0 # rudimentary support

u  suc_parse_print tag, line_no, true
1 token

zend

Listing 43: K®oucog

5.4.17 parse_obs

H mpoxeipevn ocvvéptnon eivor vmevBovn yoo v avayvoon tng
veoupetpiog twv obstruction. Kotapynv vy va upmopécovpe va
Kdvovpe omowdnmote avdyvwon obstruction, Oa wpémer  va
“Bproxduacte” péoa oe éva obstruction block, oto onoio eloepydpacte
otav evromotel €va  block start tag, oOmwc avaeépbnke oe
TPONYOVUEVO £0APLO. AKOUN EAEYYXETAL KOl O OPLOLOC TOV OPIGUATOV.
Ta mrapanbvm eréyyovtar og eENG:

1 tag = 'obs'

2 args = tokenized_line.length

s ifargs =11

+  fail_parse_printtag,

5 line_no,

6 "we parsed obs that has less than"\
7 " 11 arguments, it had #{args}",

8 true

s returnnil

wnend

11
12 unless inside_block
13 fail_parse_print tag,

14 line_no,

15 "encountered obs while not being"\

16 "inside an obstruction definition block",
17 true

18 returnnil

wend

Listing 44: K®oucog

5.4.18 token_not_supported

IMpoketrtat yio PonONTIKI GLVAPTNCN N OO0 EVUEPDOVEL TO YPNOTN
Yoo TNV avayvoon evog dyvootov token pévo péow tng Kovoolog
(Ruby Console) tov SketchUp.




1 def token_not_supported(token, line_no)

2 puts " -- Note, although valid token#{token}"\

s "found, we do not support them; skipping them”
s+ suc_parse_print token, line_no, true

send

Listing 45: K®oucog

5.4.19 suc_parse_print

BonOntikn cvuvéptnon n omoio EviUEPDOVEL TO XPNGTN YO TNV ETLTUYN
avayvmon kamrolov tag povo pécm tng kovodlog tov SketchUp.

1 def suc_parse_print(tag, line_no, skip)

2 puts ™ -- Parsed #{tag} tag at line: #{line_no}"\

s "#{skip ? "', no need for sketchup -- skipping' :"}"
send

Listing 46: K®owkog

5.4.20 fail_parse _print

ZuvApTNo™M 1M OTola LOG EVNUEPDOVEL Yo Ta AAON HECH® TNG KOVOOAOG
tov SketchUp kaBdg kot pe éva puiqvoua AdBovg to omoio €xel tnv
popoen evog prompt window evtog tov SketchUp.

1 def fail_parse_print(tag, line_no, error_msg, ui_print)

2 printf " -- Encountered an error while"\

s "parsing a #{tag} tag at line: #{line_no}"

s printf"\n ** probable error: #{error_msg}"
s If ui_print; Ul.messagebox "Parsing error "\

s atline #{line_no} with message: " + error_msg; end

Listing 47: K®oucog

54.21 fail_internal_print

Mo BonOntikn cuvaptnon n owoia pog EVNUEPDOVEL Yo TAL AAON Lévo
nécm g koveodrog tov SketchUp.

1 def fail_internal_print(line_no, error_msg, ui_print)
printf " -- Encountered an internal™\

2

s "error while parsing line: #{line_no}"

s printf"\n ** probable error: #{error_msg}"
s Ifui_print
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6 Ul.messagebox "Internal error while"\

7 " parsing line #{line_no} with message: " +error_msg
s end
send

Listing 48: K®dukog

2t ovveyxelo dwPalovion TO OpioHATO YL TO OLYKEKPIUEVO
obstruction 6mw¢ teprypdpoviar 6to GEO apygio mov mapovctactnke
GTO TTPONYOOUEVO £6APLO.

1 # parse obstruction properties

2

3 # position

+ X_pos = convert_str_to_float tokenized_line[1]
s y_pos = convert_str_to_float tokenized_line[2]
s Z_poz = convert_str_to_float tokenized_line[3]
,

s # scaling

s SX = convert_str_to_float tokenized_line[4]

1 Sy = convert_str_to_float tokenized line[5]

u Sz = convert_str_to_float tokenized_line[6]

12

13 # degrees

11 deg = convert_str_to_float tokenized_line[7]

15

16 # geometry opacity

17 opacity = convert_str_to_float tokenized_line[8]
18

19 # obstruction name

20 Name = tokenized_line[9]

21

» # we omit the final argument, which should be NONE

Listing 49: K®dwkag

21N ocvveyeia yiveton £vag EAey(0g TILOV MG EENG:

1 # now check if any is nil so that we can fail

2 1If Xx_pos.nil? or y_pos.nil? or z_poz.nil? or

s sx.nil? or sy.nil? or sz.nil? or deg.nil? or

4 opacity.nil? or name.nil?

s fail_parse_print tag, line_no,

s 'could not parse one of the obstruction arguments given',
7 true

s returnnil
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send

Listing 50: K®owkag
210 téhog dnuovpyeiton €va obstruction object to omoio tomobeteiton
eVTOg NG Motag wov epiéxel Oha ta Obstructions tov cuvykekpluévov
GEOaapyeiov.

1 # create the new obstruction instance

2 # and push it to the obstruction array

s obs_array.push Obstruction.new(name,

4 X_pOS, Yy _pos, z_poz, sX, sy, sz, deg, opacity)
s SUC_parse_print tag, line_no, false

stag

Listing 53:K®dkag

5.4.22 place _geo_in_scene

Me Vv mopandve cuovaptnon TorofeTodUE GTN VED CKNV TOL
SketchUp 6An ) yeoupetpia mov dwoPdotnke and to apyeio GEO.

1 def place_geo_in_scene(filename, face_array,

2 obs_array, mat_hash)
s place_faces(face_array, filename, mat_hash)
send

Listing 52:K®dikag

5.4.23 place_faces

H mpoxeipevn cuvaptnon ewcdyel kabe face evtog tng oxnvng tov
SketchUp péow evog for-loop. Axoun avabételr oto kdbe face to
material tov Tov avticToKEl, AV AVLTO VITEAPYEL — ELOAAAMG TVTOVETAL
warning.

1 def place_faces(face_array, filename, mat_hash)

# creating the parenting group that will house of all the

# faces

surf_group =Sketchup.active_model.entities.add_group

# set the group name equal to the filename given as weassume
# that's the desired name of the group

surf_group.name = filename

© o o~ o (3] ES w N

# loop for each face and add it to the group inquestion
face_array.each do [face|

1 # add each of the vertices

12 vertices =[]

[N
o
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13

14

15

16

17

18

19

face.points.each do |vertex|
vertices.push([vertex.x, vertex.y, vertex.z])
end
# add the face and push it to the group faces
scene_face =surf_group.entities.add_face(vertices)
if scene_face.nil?
puts "Scene face was nil"

puts "Vertices are: #{vertices.to_s}"
scene_face = Sketchup.active_model.
entities.add_face(vertices)

end

# assign material

if I'mat_hash.nil? and !'mat_hash[face.material[0]].nil?
puts " -- Adding material with name "\
"#{mat_hash[face.material[0]].display_name}"+\
" to face: #{face.name}"
scene_face.material =mat_hash[face.material[0]]

else
puts " -- Invalid hash or material not found for"\
" #{face.name} with material "'+\
"#{mat_hash[face.material[O0]]}"

end

end

wsend

Listing 53: K®dwog

5.5 Module write_geo.rb

To endpevo onuavtikd Module to oroio Oa e€etdlcovpe gival avtd pe
TO OTOi0 TTpaypatomoleiton | eyypaen ko eEaywyn tov GEO apyeiov
antdé to SketchUp oce éva ocouPatd pe to ESP-r 3évépo @axéiwmv.
Jvuykekpléva, og kKot eEdryoopre povo tnv yeoueTpio OnpovpyovE
OVO PAKEAOVG, £va eAKeEAO TTOL TEPLEYEL TO configuration twv {OvOV
Kot €xel ovopooio 7’cfg” kabdg kot tig idec tig LdVES, €VTOG €vOG
POKEAOL pE TNV ovopacio 7’zones”. Avctuymg, oev eival ekt M
OAAOYN] TOV OVOUATOV N TNG OOUNG TOV QaKEA®V KaO®Mg avtn ivat
QVGTNPA OPIGUEV ATtO TIG TTPOdLY papEg Tov ESP-T.

Y10 cvykekppévo Module ypnowomnoteitar n Bondntikny PipAtodNkn
Util.rb. Ontwg kot otnv Biriodnkn Util.rb 6a meprypdwyovpe dieg tig
CUVOPTNGELS TOV £XOVUE ONADGEL GLVOTITIKAL.
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5.5.1 print_date

BonOntikn cuvéptnon n omoio EKTLTOVEL GE £va, APy EL0 TNV OPA Kot
™V nuepounvio Tov eKteEAEiTON N GLYYPAEN TOL Pacel Tov format wov
amottel to ESP-r.

1 # print the date in our format

2 def print_date

s Time.now.strftime("%a %b %H:%M:%S %Y").to_s
send

Listing 54: K®oucog

5.5.2 write_geo

1 # Function that writes .geo files

2 def write_geo(zone, path)

s zone_str ='zones/'

+  check_dir_and_create path + zone_str
s geofile = File.new(path + zone_str +

6 zone.name + ".geo’, 'w')

s # inform the console
s puts "\nWriting geo file for zone with name:#{zone.name}"

u  # put the file header
2 geofile.puts *Geometry 1.1, GEN, "+

13 zone.name + ' # tag version, format, zone name'
1 geofile.puts *date ' + print_date +
15 ' # latest file modification'

1 geofile.puts 'Zone description’

17

18 # write the all important file content.
v write_vertex(geofile, zone.vertex_list)
0 write_edges(geofile, zone.faces)

x2  write_surfaces(geofile, zone.faces)
22 Write_insolation(geofile)

2 write_baselist(geofile, zone.faces)

2« Write_obstructions(geofile, zone)

25

2 geofile.close

27

28 puts"

20 end

Listing 55: Kdbdwag



5.5.3 write_vertex

H ovvaptnon write_vertex sivatr vmedOvvn vy v gyypoen tov
vertices, mov mepLEyovtal viog Tov vertex array, oto apyeio GEO mov
pnog deixvelr to outfile. Avtd vAomoleiton pe éva andd for-each loop
HEGA 0TO OO0 YpApovpe PACEL TV TPOodLaypap®V Tov Vertex tag to
K&Oe vertex Eexwplotd Kot Hévo £va ava YpopLp.

1 # Write vertices' coordinates

» def write_vertex(outfile, vertex_array)

s outfile.puts(*# tag, X co-ord, Y co-ord, Zco-ord")

# loop for each stored vertex

vertex_array.each do |p|
outfile.printf("*vertex,%.5f,%.5f,%.5f # %21d\n",
# first convert the values to meters using.to_m

# function then output them

~ o o EN

<)

9 p[1].to_m, # x value

10 p[2].to_m, # y value

1 p[3].to_m, # zvalue

12 p[0]) # vertex id
13 end

1 outfile.puts(‘#")

isend

Listing 56: K®ducog

5.5.4 write_edges

Avt] 1 ovvaptnon givor veevOLVVN Yo TNV gyypaen Tov edges mov
neplEyovtal oto face array oto apysio GEO mov poag deiyvel to outfile.
Avtd viomoileiton pe éva amAd for-each loop péca oto omoio
ypapovue Pdacel tov mpodlaypapdv Ttov edge tag to kdabe edge
Eexoplotd Kol povo Eva avda ypouur. Axopo o aplOudc tmv edges oo
YPAPOVTOL CNUEIDOVETAL WG OVEMV aplOUOC LETA atd TN ONAMOT TOL MG
oyoao (my. # 1, # 2 kt).).

1 # Write zone's edges

2 def write_edges(outfile, faces)

s outfile.puts("# tag, number of vertices followed™\
« Dby list of associated vertices™)

5 idx =1

s  faces.each do |face]

7 nv = face.points.length

8 str ="

53



9

10

11

12

13

14

15

=

6

face.points.each do |face_point|
str = str + ', + face_point.id.to_s
end
outfile.puts('*edges," +
nv.to s +str+"#"'+idx.to_s)
idx =idx + 1
end
outfile.puts('#)

zend

Listing 57: K®oucog

5.5.5 write_surfaces

H ocvvaptnon write_surfaces sivor vredBovvn yio tqv €yypoepn tov
surfaces mov mepiéyovtar oto face array, oto apyeio GEO mov pog
deiyvel to outfile. YAomoeitar pe éva anio for loop péca oto omoio
ypagpovue Pdoel tov mpodaypapdv tov surf tag to kdbe surf
Eexmplotd Kol povo £va avd ypopur. Akoun, o aptOpog tov surf tags
OV YPAPETAL CIUEIDOVETOL MG AVE®V aplOpdS LETA amtd TN SNAWON TOV
oG oyOlo (m.x. # 1, # 2 kTA.).

Inuovtikd onueio amoteiel n WO Ta facing, n omoia opilermpog
ol TAeVpa “kortalel”’tokdOeface (unpootd, ticowktA.). H 1d6tnTa
ovtn gival onuavtikn yio to ESP-r kaBohg o1 empdveleg avaioya pe
T0 oV PBpickovton £X0VV SLAPOPETIKES IOLOTNTES (OTT®S HITOPOVLLE VA
eovtooToOlE, £€vog eEmTepKOg TOlYog Oa €xel  OLOPOPETIKES
010 TNTEG OTTMG eiong Ba drapépel kKo N OepLkn Tov atddocn and
TOV OVTIGTOL(0 ECMTEPLKOD).

1 # Write zone's surfaces

2

3

4

11

12

13

14

15

16

def write_surfaces(outfile, faces)

puts "Writing surfaces to geo file, "\
"total surfaces to write: #{faces.length}"

for i in0...faces.length
# print the surface
puts " Writing surface with name #{faces[i].name}
check_parent(i, faces)
# surface tag
outfile.printf *surf,'
# surface name, type and parentsurface
outfile.printf "#{faces[i].name},"\

"#{faces[i].type},#{faces[i].parent}"

# surface applied material (assuming uniformity),
# and alpha (transparent or not)
outfile.printf" - - #{faces[i].material.name},"\
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"#{faces[i].material.alpha_type},"
# direction (for adjacency)
outfile.printf "#{faces[i].facing},"
outfile.printf '%02d,%02d, # %d',
faces[i].facingzoneid,faces[i].facingsurfaceid, (i+1)
if faces[i].facing =='ANOTHER'
outfile.printf " || < #{faces[i].facingsurfacename}:"\
"#{faces[i].facingzonename}"
elsif faces[i].facing =="EXTERIOR'
outfile.printf ' || <external’
end
outfile.printf "\n"
end
outfile.puts('#')

aend

Listing 58: K®ducag

5.5.6 check parent

H ovuvéptmon check parent givar vmevbovn vy tnqv €dpeon g
gmopdvelog ’yovéa” tov kabe face. Ylomoieitonw avalntdvtog tov
Kowo aplOud amd vertices mov éxovv ta faces peta&d tovgkabdg Kot
™ @opa T®v hormals tovg.

1 # Checks whether or not the surface has a parent
2 def check_parent(i, faces)

3

© © ~ o (3] EN

10

11

12

13

14

15

16

17

18

19

20

for j in 0...faces.length
if j '=i1 and faces[i].normal == faces[j].normal and
faces[i].points.length <faces[j].points.length
count=0
for pntl in faces[i].points
for pnt2 in faces|j].points
if pntl.id == pnt2.id
count = count + 1
end
end
end

if count < faces|[j].points.length and
count >= faces[i].points.length
faces[i].parent = faces[j].name
end
end
end
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zend

Listing 59: Kd®dwag

5.5.7 write_insolation

H moportdve cvvaptnon ypaeer to default yopaktnpiotikéd (ot
TEG tov omoimv PBpébnkav amnd eyxewpiowa tov ESP-r) yia to
insolation kaOmg otnv mapodoa gpyocia deV AGYOAODUACTE HUE TO
insolation wotéco to oToleio Tov gival amopaitnTa Yoo TN doun
Tov apyeiov GEO.

1 # Write data related to the insolation calculation
» def write_insolation(outfile)

3

~ o o ES

8

9

outfile.puts("*insol,3,0,0,0,0"\

"# default insolation distribution™)
outfile.puts("#\n# shading directives™)
outfile.puts("*shad_calc,none # no "\

"temporal shading requested™)
outfile.puts("#\n*insol_calc,none #no"\

" insolation requested\n#")

wend

Listing 60: K®ducag

5.5.8 write_baselist

H ocuvéaptnon ypaper to base-list” to omoio givon po Aiota pe ta
TOTONOTO TOV €YEL TO KAOE YEOUETPIKO avTUKEIpEVO. AVTO QaiveTal
antd to yeyovog Ot to facing property mov €xsl to kdébe face ota
natopata gival tomov "FLOR”, cuvendg pmopovpe va to eAéyEovus
Ko va TO Ypayovu e oTo apyeio pHog e0KoA.

1 # Write base_list line
» def write_baselist(outfile, faces)

area=0.0
list="
num =0

faces.each do [face|
next unless face.type =="'FLOR'
num = num + 1
list = list + face.id.to_s + "'
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1 area = area + face.area

12 end

3 ifnum ==

14 outfile.puts('*base_list,0,"\

15 +area.to_s+',1")

s else

17 outfile.puts('*base_list,"\

18 +num.to_s+',"+list+area.to_s+'0")
19 end

xnend

Listing 61: K®ducog

5.5.9 write_obstructions

H mnpoxeipevn cvvaptnon ypdeetr 6ia ta obstruction mov éxesl to
ekdotote GEO apyeio. Av vmépyovv moAréEG (Dveg (CLVERMG Kol
moAld apyeio GEO) amogaciletar oe molo apyeio GEO Oa gyypapei
To KAOe obstruction Bdoetl g amdéoTOooNS LETAED TOV KEVIPOV TOV
avtikeipevov. Telkd, sicayston oto apyeio GEO mov éxst v
HIKPOTEPT SLAKEVTPT 0TTOGTUGT] LETAED OVTOV Kol TOV €EETALONEVOL
obstruction. ®a wpénel va onuetmOei OtL 0 €Aeyy0og avtdC d€ yivetar
KOTQ TNV €Yyypoer, oaAAd o€ AAAO ONUEIO TOL TPOYPEUUOTOS HOG,
MWOTOCO OVOPEPETOL GTO ONUELIO AVTO YA TANPOTNTA.

1 def write_obstructions(outfile, zone)
> if zone.obs_group.length >0
3 puts "\nLength of obstruction queue for"\
" " #{zone.name} is#{zone.obs_group.length}"
outfile.puts "#\n#block entities:\n# we "\
"tag obstructions inside the block"
outfile.puts "*block_start, 20 20 # geometric blocks'

© © ~ o (3]

obs block =1

# loop for each of the obstructions
10 zone.obs_group.each do |obs|
u puts " Writing obstruction with name: #{obs.name}"
12 outfile.write *obs,’
13 # print (x, y, z) from *origin*
" outfile.printf '%.5f,%.5f,%.5f,", obs.x, obs.y, obs.z
15 #outfile.write "#{obs.x.to_s},#{obs.y.to_s}#{obs.z},"
16 # print (sx, sy, sz) scale ratios from *group* center
17 outfile.write "#{obs.sx},#{obs.sy},#{obs.sz},"
18 # rotation degrees

19 outfile.write "#{obs.rot_deg},"



20

21

22

23

24

25

# obstruction opacity
outfile.write "#{obs.opacity},”
# block name, follows the naming
# scheme: obstruction_block {iterno}
#outfile.write "obstruction_block_#{obs.name.to_s},
outfile.write "#{obs.name.to_s},"
outfile.write "NONE\n"
obs_block = obs_block + 1

end

outfile.puts *end_block’

end

aend

Listing 62: K®oucog

5.5.10 write_materials

H cuvéptnon n omoia ypapet ) Alota tov vAkodv (materials) kabog
Kol TIG 1010TNTEG TOVG (OTWG YPOUOATIKEG TIHUEG, AOLUPAVEID KTA) OF
éva apyelo ®cGTe vo umopéoel vo avaktniel n oknvn akpiBog Ommg
Ntav ontikd. Tovietalr 6T avt) N TANpoPopia dev ivan amapaitnn
ard to ESP-r aALd sivonr emBountd va vrdpyel ®GTE va amodofovv
OTIG EMUPAVELEG TA DAIKA TTOL glyav OTav yvotav 1 eneEepyacio Toug.
INo mv e€ayonyn ypnowomnoteitar éva amid for-each loop kot éva
GUYKEKPLUEVO Kot povadtko ovoua apysiov (model_materials.mat) to
onoio amodnkeveTal oTov PakeLOT®OV VOV (ZONes).

1 # This function takes a hash with all the materials
2 # and writes them
s def write_materials(model_materials, path)

zone_str = 'zones/'
check_dir_and_create path +zone_str
# open the file

mat_outfile = File.new(path + zone_str +\
'model_materials.mat’, ‘w+)
# iterate over the materials (since it's a hashthey
# are unique) and write them to the outputfile
puts "\nExporting materials to"\
" file: #{mat_outfile.path}\n\n"
model_materials.each_value do |material|
puts 'material: ' + material[0].to_s + ', Color:"\
+ material[1][0].to_s + ", "\
+material[1][1].to_s\
+', "+ material[1][2].to_s +\
", '+ material[1][3].to_s\
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+', Material Alpha: ' + material[2].to_s

mat_outfile.puts material[0].to_s +',\
+ material[1][0].to_s+ '\ 2 +

material[1][1].to_ s+ " "\2 +
material[1][2].to_s+ "\ 2 +
material[1][3].to_s +'\

+ material[2].to_s
end
puts”
# cleanup.
mat_outfile.close

saend

Listing 63: K®oucog

5.5.11 write_cnn

H &v AM0y®m ocuvéptnon &&ayslt to connectivity ywo tig {dveg mov
e&nxOnoav, to omoio mePLEXEL TNV TANPOPOPIA TOV EVOGEMV UETAED
TOV YEOUETPIKAOV OVTIKEILEVOV TNG OKNVAG LS. ATOTEAEL TNV KapI1d
NG ovVAPTNONG MOC, TO omoio gival ovolactikd éva for-loop yia 6Aa
ta GEO apyeia, eléyyovtag 6la ta faces mov mepiéyovtor oe kAOe
GEO av “cvyysvebouv” ue kamoto face and aAAn L.

1 for zone in zones

2
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11

12

13

14

15

16

17

18

19

20

21

for surface in zone.faces

#see ??? documentation for explanation

con_file.print(' '+zone.id.to_s+' ‘+surface.id.to_s+'

if surface.facing=='ANOTHER'

con_file.print('3")

elsif surface.facing=='EXTERIOR'

con_file.print('0")

else

con_file.print("-1")

end

con_file.print(' ‘+surface.facingzoneid.to_s+\
' ‘+surface.facingsurfaceid.to_s+' #

con_file.printf('%4d ',surf_num.to_s)

if surface.facing=='ANOTHER'

con_file.print(surface.name.to_s+'in zone >|<'\
+surface.facingsurfacename.to_s+\
"in'+surface.facingzonename.to_s)

elsif surface.facing=='"EXTERIOR'

con_file.print(surface.name.to_s+' in zone isExternal’)

else
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con_file.print(surface.name.to_s+"' in zone not yetdefine’)
end
con_file.puts(™)
surf_num=surf_num+1

»send

Listing 64: K®oucog

55.12 write_cfg

H ocvvaptnon write_cfg €€dyel to configuration yia tig {dveg
mov eEdyovrat. Na onuelwdel 6t avtd eivan to configuration
povo yio ta GEO files mov eneEepydlovtal kot apopd tic LdvVeg
Kol Oyl To cLVOAIKO configuration yio To VITOAOUTA KOUUATIO
tov ESP-r. Zvvendg Oa mpénet av O€hov e va £xov e TEPALTEP®
koppdtio tov ESP-r va kédvoopue append” avto to apyeio oto
veviko configuation tov ESP-r project pog.

1 # Function that writes .cnn file
2 # needs to be placed at the end of the cfg file of the project
s def write_cfg(zones, path, filename)
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27

cfg_str ='cfg/'
check _dir_and_create path +cfg_str
# open the configuration file
config_file = File.new(path + cfg_str +\
filename.to_s + ".cfgl’, 'w+')
# write the file header
config_file.puts("* Building’)
config_file.puts(filename + ' exported from SketchUp")
config_file.puts(zones.length.to_s +' # no of zones')

zones.each do |zone|
config_file.puts(*zon ' + zone.id.to_s+\

" # reference for ' +zone.name.to_s)
config_file.puts("*opr UNKNOWN # schedules’)
config_file.puts(*geo ../zones/' + zone.name.to_s+\

'.geo # geometry file")
config_file.puts("*con UNKNOWN # construction’)
config_file.puts(*zend # zone end’)

end

# pad the connection file
config_file.puts("*cnn ' +\

filename.to_s + ".cnn # connections’)
config_file.puts('0 # do not build flow network")
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22 config_file.close
2wend

Listing 65: Kd®dwag

5.6 Ewayomyn oto SketchUp am6 to ESP-r

Amoterel éva module to omoio eivon vevOLVO Yo L atd TIG BLO
Baoucéc Aettovpyieg ™G mopovoog epyoaciog. XPNGLOTOLOVTOS TO
uropovue va elcdyovue yeopetpio and to ESP-r oto Sketchup étot
wote N enegepyacia TNS va elval E0KOAN KOl TAPAYMOYIKY. € ALTO TO
€0APLO  TEPLYPAPOVTIOL OVOAVTIKE TO TEPLEYOUEVA TOV OPYELOL
espr2sku.rb to omoio mepiéyel ko TV VAOTOINGN NG AELTOLPYiOG
QVTNG.

5.6.1 BiprmoOnkeg

2g avtn ™ Asttovpyia yiveton ypnomn tov akolovbwv BiAodnkov:
e Util (util.rb)
e Read_Geo (read_geo.rb)

Kabdc kot tov akdrovbwmv dopdv dedopévmv:
e Zone(zone.rb)

Ola ta Topamdve £ovv avoivOel e TponyoveVa £5GQLa Kot 0 Oa
avaAvBovv mepattépm. Na onueiwdel 6tL avtég givar ot BipAtodnkeg
Kot dopéG mov ypnotlponolel arevBeiog to Module avtd, gppécmg
XPNOLUOTOLEL Kol GAAES, TO OTMOIO TPOYUATOTOLEITAL HECH KANCE®V
cuvaptnoe®v oL vdyovtot ota Util ko Read _Geo modules.

5.6.2 Ewaymyn oto SketchUp

OvclaoTikd Yo TO KOUUATL ovTd dNuovpynOnke €vag parser amd tv
apyn o omoiog dvvatal va vrootnpilel Ta apyeia .geo Kol dpeca vo to
HETAPPALEL 0E OOUEG OEQOUEVMOV Ol OTOlEG €lval KaTOvONTEG atd TO
SketchUp.

Agdouévou g popoensg tov apyxeiov GEO kol Tov 1810TpOTTI®OV TOVG
dnpovpynnke évag top-to-bottom parser o omoiog eAfyxel Kol
ooun tov apyeiov pali. Adywm g €d6oTOoYNg OldloTOCNG TWV GL-
VOPTNCE®V EXETEVYON 1 VAOTOINOT APKETA EVKOAN KOl O KOIKOS TNG
Baoumg povtivag yia vt TN Asttovpyia eivol TOAD puKkpoC.

1 def espr2sku
2 # print up the tool header



proc_header_imp
# get the current path
home_path = Dir.pwd
# create a new scene
unless create_new_scene; return; end
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9 # extract the correct path based on platform

10 path = extract_path home_path, false

1 if check for_valid_folder path

12 puts "Path #{path} exists"

13 choice = Ul.messagebox('Found an existing'+\

" ""import_from_espr" folder, try loading fromit?',
15 MB_OKCANCEL)

16 if choice == IDOK

17 puts "Loading from #{path}"

18 else

19 puts 'Probe user to input a valid folder forimport'
20 end

21 else

2 puts "Import folder at #{path} does notexist,"+\

2 " probe the user for a valid path™

2 path = probe_for_path

2 unless check for_valid_folder path

2 puts 'Cannot continue no valid path found'

27 Ul.messagebox(‘Cannot continue no valid path found')
28 end

29 end

30

al # finally now that we have a path, read the geofiles

2 zone_path = path + '/zones'

33 mat_hash = import_materials_from_file zone_path

u puts "Material hash size #{mat_hash.size}"

3 load_tree_structure zone_path, mat_hash

ssend

Listing 66: K®dwkag

Onowg aivetal o1 TEPIGCOTEPES YPAUUES Elval Yo EAEYYO EYKLP®V
TOPOUETPMOV, KAL) GLVAPTION TOL OVGLAGTIKA OOPACEL TN GKNVY Otd TA
apyeio etvon n load_tree_structure n omoio avaivetot Topokdtom. [Tptv
amd aVTO OPMG OC EGTIAGOVLLE TNV TPOGOYN] LOLG GTN GLUVAEAPTNON
check_for_valid.

1 def check _for_valid_folder path
2 ('path.nil? and Dir.exists? (path)
3 and validate_folder(path))
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send

1
2

3

4
5
6
7
8

Listing 67: K®ducog check for_valid

H ovuvéptnon check for_valid eiéyyer av o ¢@dxehog mov {nrtaue
VITAPYEL KAOMDG Kol oV 0 QAKELOG lval £YKLPOC YPNGLOTOLDVTUS Yo
To TeEAsvToio TN ovvaptnon Vvalidate folder n omoia @aiveton v
ocvveyela.

def validate_folder path
puts 'Checking if the given path'+\
" has the required subfolder (zones)'
(Dir.entries(path).select {
lentry| File.directory?
File.join(path, entry) and
(entry =="zones")
}.length > 0)

send

1

2

3

© ~ o« EN

Listing 68: K®dwkag validate folder

# load ESP-r tree structure
def load_tree_structure zone_path, mat_hash
puts "Trying to load geo files from#{zone_path}"
fnames = Dir[File.join(zone_path, *.ge0")]
puts fnames.to_s
unless fnames.length >0
puts 'Could not load geo files,'+\
" empty zones folder provided'

nil
end

# load the each of the geo files
fnames.each_with_index do [fname, file_no|
puts"™\n\n"
load_geo fname, file_no, mat_hash
end

izend

Listing 69: Kooucag load tree structure

Ovcuotikd n load_tree_structure eivon évag wrapper mov koAegl ™
load_geo ywa va doeffdcel OAa Ta apyxeio TOLV TEPLEXOVTOL GTO PAKEAO
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zone, ko1 1 kANon g load_geo sivatl avaroyn tov apyxeiov .geo mov
neplEyovtal oto pbkelo. Eni tng ovoiog n load_geo dwafaletl to kabe
apyxelo ypouun - YPOUUR o@Op®OVTOS TO TUXOV GYOALA TTOV UTOPEL Vo
meplEYovTal oto apyeio (Enu. ta oxoia oto GEO apyeio Eekivodv pe
™ dleon 7#7). Téhog mpwv apyicel o Swoywplopds tov tags ywo va
eleyybel mow ovvaptnon Oa kAnbeli Yy TO TpEYoVv tag
npayuotortoteitar  éva tokenization otn  ypouun, €xoviog g
dwaywprotn (delimiter) to képpa (,”).

1 def load_geo geo_path, file_no, mat_hash
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zone = nil
vertex_id =1
faces id =1
surf id=1
vertice_array = [|
face_array =[]
obs_array =[]
vertices_parsed = false
edges_parsed = false
surf_parsed = false
#obs_parsed = false
inside_obs_block = false
puts "Starting parsing geo file: #{geo_path}\n\n"
File.open geo_path, 'r' do [f|
f.each_line.with_index do |line, line_no|
printf "Parsing line #{line_no},"
# remove comments
fline = remove_espr_comments line
# check if we have a comment line
if fline.empty?
printf "comment line found -- skipping\n"
next
end
line_tokens =fline.strip.split(’,")

# basic check here, shown in the next segment.

end

# now try and place the parsed geometry in thescene
place_geo_in_scene(File.basename(geo_path), face_array,
obs_array, mat_hash)

ssend

Listing 70: K®owog load geo

64



1

2

3

w

1

32

33

34

35

36

37

O Baoctkdg EAeyy 0 Yo TO dlax®PIGHO ToL KAOe tag pe to dukd Tov
if-case eivan 1o akd6Alovbo TOo omoio av Kol Alyo peydio Koppdti
KOOUKAEIVALTPAYLATIKAATAO GTNVOVCI0SLOTITO LOVOTTOVKAVEL Elval
N oVAYyvVOPLIoT] TOV TPEYOVTOG tag Kol 1 KANoN TG CLVAPTNGNG TOV
T0 dwoyepiletar.

‘OAeg 01 CLVOPTNGELS TTOV EIVOL GTO TUPAKAT®O KOUUATL KOOKO EYOVV
avoivOei oto Read_Geo Module, cuvendg n omoladnmote amopio. ™G
TPOG TO T1L VAOTIOLEL 1] KADE (ol GLVAPTNGN OTTOVTATOL GE AVTO.

# case insensitive search
puts "Tag token: #{filtered_token}"
if token_equal_ignore_case filtered_token, *geometry’
zone_name = read_geometry_tag(line_tokens, line_no)
# check if we found the zone name
if zone_name.nil?; return; end
# now try to create the zone
if create_zone(file_no, line_no,
zone, zone_name).nil?; return; end
elsif token_equal_ignore_case filtered_token, *date’
if parse_date(filtered_token, line_no).nil?; return;end
elsif token_equal_ignore_case filtered_token, 'zone description
if parse_zone_description(filtered_token, line_no).nil?;
return;end
elsif token_equal_ignore_case filtered_token, *vertex'
it parse_vertex(line_tokens, line_no,
vertex_id, vertice_array,
vertices_parsed).nil?; return; end
vertex_id = vertex_id + 1
elsif token_equal_ignore_case filtered_token, *edges'
vertices_parsed = true
if parse_edges(line_tokens, line_no, faces_id,
face_array, vertice_array, edges_parsed).nil?; return;end
faces_id = faces_id +1
elsif token_equal_ignore_case filtered_token, *insol'
vertices_parsed = true; edges_parsed = true; surf_parsed =true
if parse_insol(line_tokens, line_no).nil?; return;end
elsif token_equal_ignore_case filtered_token, *shad_calc'
vertices_parsed = true; edges_parsed = true; surf_parsed =true
if parse_shad_calc(line_tokens, line_no).nil?; return;end
elsif token_equal_ignore_case filtered_token, *insol_calc'
vertices_parsed = true; edges_parsed = true; surf_parsed =true
if parse_insol_cal(line_tokens, line_no).nil?; return;end
elsif token_equal _ignore_case filtered token, *base_list'
if parse_base_list(line_tokens, line_no).nil?; return;end
elsif token_equal_ignore_case filtered token, *block_start’
if (inside_obs_block =enable_obs_block(inside_obs_block,
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38 line_no)).nil?

39 return

40 end

a elsif token_equal_ignore_case filtered_token, *end_block'

»  if (inside_obs_block =disable_obs_block(inside_obs_block,

a3 line_no)).nil?
a4 return
45 end

s elsif token_equal_ignore_case filtered_token, *obs'

«  if parse_obs(line_tokens, line_no, inside_obs_block,
I obs_array).nil?; return; end

w elsif token_equal_ignore_case filtered_token, *obsp'

so  token_not_supported filtered_token, line_no

s elsif token_equal_ignore_case filtered_token, *surf’

2 If parse_surf(line_tokens, line_no, face_array[surf id-1],

53 surf_id, surf_parsed).nil?

54 return

55 end

sssurf_id =surf id+1

srelse

s parsing_token_error line_tokens[0], line_no; return
soend

Listing 71: K®dwkag Bacukov Eleyyov kot dtayeiptong tag

5.7 E&aymyn amé to SketchUp oto ESP-r

Amoterel to emdpuevo module to omoio eivat vtevBvvo Yo TN devTEPN
Baou Aetrtovpyio g mapovong epyacios. XPnolUOTOIOVIONS TO
mapéxetor n dvvatdTNTa eEAy®YNG NG Yemuetpiag and to SketchUp
610 ESP-r é161 ©GTE 1| TPOGOLOIMGN TOL LOVTELOL VO KOTAGTEL EDKOAN
xopic va ypelwaotel n oxedlaon evtdég tov ESP-r to omoio eivar un
TOPAYOYUKO Kol OVCGYPNOTO. XTO TOPOV €OGEPLO0  TEPLYPAPOVTOL
OVOAVTIKA TO TEPLEXOUEVA TOV apyeiov sku2espr.rb to omoio mepiéxet
Kol TNV VAOTOoIN oM NG AEITOVPYIOS AVLTNG.

5.7.1 BipioOnkeg

21t Aewrtovpyia yivetar ypnon tov akdAovbwv BAodnkdv:
o Util (util.rb)
e HandleRegular (handle_regular_gem.rb)

e HandleObs (handle_obs.rb)
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e Write_Geo (write_geo.rb)
Kabd¢ kot tov akdAovbmv dopdv dedopuévmv:
e Zone(zone.rb)
e Surface(surface.rb)
e Node (node.rb)

e Material(material_loc.rb)

Olo ta mapamave ektog tov HandleRegular xor HandleObs
avaAOON KoV og TponyoLUEVA £3APLO. CLUVETMGS OE YIVETOL TEPOUTEP®
avdivon tovs. Oupmg ot ovo PBipProdnkeg eivar eWOkég vy N
Asttovpyio. avt Kot dnuovpynOnkav €WIKA Yoo avtd TO €340,
GLVENMG KPiveTal cvVETO va €£€TOCTOVV KOTA TN OAPKELDL OLVTNG TNG
evotnrog. Télog O6mwg kot pe to mponyovuevo Module mpémer va
onuelmbel 6TL avtég eivan ot PiAtodNKkeg Ko SoUEC TOL ¥pnoLomotet
angvBsciog o Module avtd ko gppécmgypnolponotei kot dAiles. Avtd
vVAOTOLEITAL HEG® KANGE®MV GLVOPTRCE®V 7oL vtayovtal otao Util,
Write_Geo, HandleRegular ko1 HandleObs modules.

5.7.2 EEayoyn

Apykd, opiCovtar ot global petafAntéc pog ol omoieg cvAAEYOLV TIg
anopoiTNTEG TANPOPOPIES Yo TNV EAY®YN TNG TAPOVGNG EVEPYNS
oknvig tov SketchUp oto ESP-r. Ot petafAntég avtég sivar ot
oKOAOLOEG:

model_materials = Hash.new # material collection

scene_groups = []
obstruction_groups = []
regular_groups = []

model = Sketchup.active_model
entities = model.entities
selected_model = model.selection
nhash = Hash.new

# scene objects (grouped)
# obstruction groups

# regular geometry groups
# active model

# model entities

# currently selected model
# zone hash

Listing 72: Global petafAntég

O eprocoTepeg petafAntéc eivar tomov array ot Ruby extdg amd
ta. material kou zone hash ta omoia eivar dnAdvovtar wg éva Hash
table Aoy tov O0TL TOpPEYETAL 1 SLVATOTNTA TTOAD YPRYOPW®V EAEYX MOV
v TNV Vtapén N Oyl evOg LAUKOV.

Apyucd avtd Tov mpaypatomoleiton eival &va EIATPAPIGHA OA®V TV
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avtikelpwévoy tomov Group kdbe oxknvng tov SketchUp, kabbg kdbe
avtikeipevo eival katd cvppaocn pélog evog group yeopetpios. ‘Etot
yvivetal opadomoinon Katd €vav Opop@o kot anid tpoémo twv GEO
files koOdc wou TOV BV TOV OoviKEWEVOV g oknvie. To
PIATPAPIGUO TPOYHOTOTTOLEITOL WG €ENG:

1 entities.each do |var|
2 ifvar.is_a?Sketchup::Group

3 scene_groups.push(var)
+ end
send

Listing 73: ®ultpapiopo Group

21N GLVEYXELN AVTO TOV TTPAYUOTOTTOLEITAL Elval Evag EAEYYOG Yol TUYXOV
AGON ota Group mov &yovue (OT®G Yo TAPAdELYLA Vo £€XOVV TO 1010
ovoua, va unv €yoovv évopa 1 0YKo).

2NV TEPImT®OON 7OV VITAPYEL KATOL0 AGOOC SNAMVETAL GTO YPNOTY.
OMla. tao Group ta omoia givon €yxvpa (valid) ewodyovior og éva
SketchUp selection. O x®dwog mov TO 7Tpaypotonolel givar o
axoArovBoc:

1 selected_model.clear

2 scene_groups.each do [sgroup|

s #insert to the hash while checking for duplicates
+  ifnhash[sgroup.name].nil?

s nhash[sgroup.name] =1

s else

7 return 'Found a zone with aduplicate'+\

8 ' name, zones must have unique names'
s end

o If sgroup.name =="

1 puts 'no name detected'

12 selected_model.add(sgroup)

13 elsifIsgroup.name.to_s.ascii_only?

1 puts 'weird characters detected in name'
15 selected_model.add(sgroup)

6 elsif sgroup.volume <=0.1

17 puts "small volume detected ingroup"+\
18 " #{sgroup.name} skipping..."

19 selected_model.add(sgroup)

o else

2 puts " -- Found valid group with"+\

2 " name: #{sgroup.name}"

23 end

2«end
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Listing 74: K®dwag édeyyov eykvpotntag Group

21t ovveyeio eA€yyetal av Ovtmg gvpédncav £ykvpa Group, koOmg
oTnV avtifetn mepintwon o€ gival duvvartn 1 cvvEXIGT TNG AElTOVPYIOG.
Avto yivetonr g €€Ng:

1 if selected_model.length > 0
2 msg = "Found one or more zone errors... all zones'+\

s ''must be named and that name "\

+  +'must be using only ascii characters and their'+\
s "volume must be >0.1'

s  Ul.messagebox msg

7 return msg

send

Listing 75: K®dwkag

Koatomy dnidvovral akopa kamroleg global petafintéc ko tordveTon
GTNV KOVGOAQ €vo UNVULL TO 0Ttolo dNAdVeL 0Tt 1 e€aywyn pmopel va
Eexvnoel ypnooroidvtog tn fondntikn cuvaptnon proc_header.

1 # get the file name in order to

2 # name the .cnn and .cfg files

s model_path = Sketchup.active_model.path
+ filename = File.basename(model_path, . *")
5 Scene_zones = []

s Warning ="

7zone_id =1

8

o # print header in console

1 proc_header(filename, File.dirname(model_path),
u  entities, scene_groups)

Listing 76: proc_header call

21N cvvéyxela doy®pPileTal N KOAVOVIKY] YEOUETPIO atd TIG OKIACELS
(obstructions). Avtd katd coupoocn yivetal Katd TNV SAPKELA TOV
oxedlacoV. O oYeSUCTNG TPETEL VO AKOAOVONGEL TOLAGYIGTOV LId
ocoupPacnétoidotevaopiocst pua yeouetpio og okioon (obstruction),
o1 omtoieg eivon o1 akOAOVOEC!

e No opicel ) yeopetpia o Eva Group to 6VoLLo Tov 0Toiov va
Eexwvael pe tn ocvpforocelpd obs (vtoypewTikd)

e Na opicel og OAheg Tic empaveleg (faces) g okioong To VAIKO pe
o 6voua shadow. (mpoopetikod)
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Zmnv mepinttoon mov £va Group €xer cwotd Ovopa yioo va
aVaYVOPLoTeEl m¢ okiaon Kot dev £xel oploTel 6 ATO TO GWOTO VAIKO
(shadow), xaté v ene&epyocio tov yio eEaywyn aAlGlel avTtOpOTO
TO VAIKO GTO G®OTO Yo TNV opHn Aettovpyic CLVETMG ALTO YiveTal
VTOYPEMTIKA.

1 # grab the above geometry which we filtered above
2 # so we don't loop again the entire scene

s scene_groups.each do [sgroup|

+  # check if we have an obstruction,

s # if we do then place them inthe

s # obstruction array since we must

7 #first process the regular geometry

g #first

o Ifsgroup.name.start_with?(‘obs’)

10 puts 'Obstruction group found'

1 obstruction_groups.push(sgroup)
2 #handle regular groups of geometry

1 else

14 regular_groups.push(sgroup)

15 warning = handle_regular_groups(model_materials,
16 scene_zones, sgroup, zone_id)

v zone_id =zone_id +1

18 end

wend

Listing 77: K®dukog dtoy®pliopod ye®UeTpiog

AxoroVBwg mpayuatomoleitar emeegpyacio TtV oklbdoewv. Ot
ocvvaptioelg  handle_regular_groups «ou  handle_obstructions
eEetdlovton 0T GLVEXELDL.

1 handle_obstructions(scene_zones, obstruction_groups)

Listing 78: K®dwcog emeepyaciog okiAoe®V

TN ouvEYED OMUIOVPYOLVTOL Ol GLVOECELS HeTaEy Ttov  Group
(0popoBV 1O apyEio CNN) KO TPOYLOATOTOLEITAL EAEYYOG OV TEAKA LLOG
arépetve kamowa £ykovpn Lavn.
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1 # to make the connections

2 scene_zones.each do |zone|

s check_facing(zone, scene_zones)
send

5

s # If we don't have any zones to export,
7 # stop execution here

s If scene_zones.length ==

s print_puts_ui 'Critical Error: There are'+\
0 'novalid zones to be exported'
ureturn

rend

Listing 79: K®dikog dnpovpyiog cuVOECEMVY KoL EAEYYOL EYKLPOTNTOG

AoV &yovv Bpebel €ykvupeg Ldveg o1 omoieg umopov va eEayxBodv og
éva N meprocotepa GEO apyeia, Eexva n eEaymyn (export). Anioon
onuovpyeiton to dévdpo apyelowv kol amodnkedovial o€ avTd TO
&yxvpa Group. Zto téhog o apduog tov GEO apyeimv Oa eivor icog pe
Tov aplOud Tev Eykvpwv Group.

1 path = extract_path(model_path, true)

2

s check_dir_and_create path

+ scene_zones.each do |zone|

s write_geo(zone, path)

send

,

s # create the configuration directory if needed
s check _dir_and_create('cfg")

10

u # write the connection file (.cnn)

12 Write_cnn(scene_zones, path, filename)

13 # write the configuration file (.cfg)

14 # needs to be placed at the end of the original file of Esp-r
15 Write_cfg(scene_zones, path, filename)

16 # writes the *unique* materials file

v Write_materials(model_materials, path)

Listing 80: Koodwkog
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5.7.3 Xepropog kavovikng I'eoperpiog
I'evikdoxepropnogtov Group kavovikngyempuetpiogéyel mgeENg:
e T'o xkédBe Group dnuovpyeital Eva avtikeipevo {dvng (zone).

e 311 ovvéyewn vy kdBe Face mov mepi€yel to mpokeipevo Group
onuovpyeital ko £va kavovpytlo Surface.

e Metd amobnkevetal to material ko avatibeton og avtd to Face.

e Xmnv ocvveyeia ya kéBe vertex mov avnker oto Face dmuiovp-
veitar éva avtikeipevo toHrov Node kot amoOnkedovior ta
otolyeia Tov vertex og avto.

e Katémy eréyyeton to orientation tov Face péoco twv normals
TOV.

e 311 ovvéyela to Face gvtdooeton otn Alota twv Faces tmg {ovng
Lo,

o Télog ewcdyetan 1o Group otig oKNVEG oL TPOKEITOL VO
e&ayBovv.

O k®d1Kag TNG GLVVAPTNONG XWPIG TO Pacikd l00p To omoio Ba avaivOei
oTn cuvéyela eivatl o akdAovBoc:

1 def handle_regular_groups(model_materials,
2 SCene_zones, sgroup, zone_id)
s puts 'Processing geometry group with name: '\

" +sgroup.name.to_s
s pnt_id=1

s sfcid=1

7 debug_msg ="

s #gran the current zone and wrap it inside aclass
0 current_zone = Zone.new(zone_id, sgroup.name)
11
2 # This is the basic loop.

13 sgroup.entities.each do [group_entity|

14 end
send

Listing 81: K®owag handle regular groups



H cvvaptnon set_type sivar vrebOovn Bdoest twv normals tov kadbe face
vao, dmoegl To orientation tov, kKol 6T GUYKEKPLUEVN TEPITTOON OV
npoxkeltal Yo Taévi, TETOHO 1 KAVOVIKO TOiYO.

1 def set_type(normal)

2 ifnormal[2]==

3 type='CEIL"

s+ elsifnormal[2]==-1

5 type="FLOR’

s elsif normal[2] <=0.001 and
7 normal[2] >=-0.001

8 type="VERT"

o else
10 type:'S LOP'
11 end
12 type
wend

Listing 82: K®ducoag set_type

Y10 onueio awtd e€etdletar to kevrpikd loop, mov Ppioketar ot
ocvvaptmon handle_regular_groups ot eivor vmebOvovo vy Vv
K®OKOToinon g Kavovikng yeouetpios. Omwg avapépbnke to
TPOTO TPAYHQ ToL ekTeEAeiTtar efvarl 1 dnpuovpyia (petd amd tn Cdvn)
evog Surface avtikeipévou yuo kdbe Face mov dwatibetan. To omoio
paiveton 6To 0kOAOVOO ATOGTAG O KOOTKOL.

1 # create a new surface

» face = Surface.new(sfc_id, # surface id
s to_square(group_entity),

+ group_entity.normal,

s set_type(group_entity.normal))
s # increment the surface id

7 sfc_id =sfc_id + 1

Listing 83: K®dwcag dnuovpyiag Surface object

v ovvéyela tomobeteiton to material otn Alota ko 6tO0 €V AdY®
Face, otnv mepintmwon mwov d&v £xel kdmolo Mmaterial opiletar o awtd
to default material wov givat T0 KOKKIVO ¥PO Q.

1 # check if our current face doesn't have a material assigned

2 If group_entity.material.nil?

s group_entity.material = red’

+  debug_msg = debug_msg + "\nSurface was found withouta"+\
5 " material in group: " + sgroup.name
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6

debug_msg = debug_msg + " assigning default material: Red’

zend

8

o # assign a material to the surface we just created
1 face.material = Material _loc.new(group_entity.material.name,

11

12

group_entity.material.alpha)

13 # push to the global material hash
11 If model_materials[group_entity.material.name].nil?

15

16

17

18

model_materials[group_entity.material.name] =\
[group_entity.material.name.to_s,
group_entity.material.color.to_a,
group_entity.material.alpha.to_f]

wend

Listing 84: Kmdwkag xepiopod material

211 ocvvéyxela dnuovpyovdvtal ta vertices mov drabétel to ke Face
Kot aroOnkevovtar otn Vvertice list mov €xel to cvykekpuévo Face.
Eivatr onuovtikd va tovicOel OTL Ol GUVTETAYUEVEG TV KOPLODV
ekppalovion pe PBdon to kévipo tov Group kol OyL TV apyn TOV
agoévov oOomwg amoutei to ESP-r. T tnv emilvon avtod tov
TpoPAnpuaTog XPNOLUOTOLEITAL n ocvvaptnon
transform_vertex_to_global ywo petatpon tov tomkdv cvvretay-
HEVOV GE OAMKEG.

1 # now process the vertices
2 group_entity.vertices.each do |vertex|

10

11

12

13

14

15

16

17

18

19

vertex_exists = false

vertex_pos = vertex.position
#puts 'Vertex before: ' +vert_pos.to_s

# Transform the vertex to the global coordinates
transform_vertex_to_global(sgroup, vertex_pos)

# this should not be like this... but itis.

for p in0...current_zone.vertex_list.length

if vertex_pos.x == current_zone.vertex_list[p][1]and
vertex_pos.y == current_zone.vertex_list[p][2] and
vertex_pos.z ==current_zone.vertex_list[p][3]
vertex_exists = true

id2 =current_zone.vertex_list[p][0]

end

end
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20

21

22

23

24

25

26

27

28

29

30

# check if the vertex exists already
unless vertex_exists
current_zone.vertex_list.push([pnt_id,
vertex_pos.x, vertex_pos.y, vertex_pos.z|)

id2 =pnt_id
pnt_id = pnt_id + 1
end

# push the vertex in the face vertices list
face.points.push(Node.new(id2, vertex_pos.x,
vertex_pos.y,
vertex_pos.z))

aend

1 If current_zone.name.to_s ==

2

Listing 85: K®ducog onpiovpyiog vertices

21 ovvéxsewa opileton €va avTIIPOSMOMTELTIKO OVOUo Yl TO GVL-
vykekpiuévo Face. Zmnv mepimtwon mov 1o dvopo avtd EEmepvAEL OE
néyedog tovg 12 yapaktnpeg Kpatavtotl ot Tpdtotl 12 and avtovc.

face.name = 'surface ' +sfc_id.to_s

selse

4

10

11

12

13

14

15

16

17

if face.normal[2] ==
face.name = current_zone.name +' ' +'CEIL'

elsif face.normal[2] ==-1

face.name = current_zone.name +' ' +'FLOR'
else

face.name = current_zone.name +' ' +sfc_id.to_s
end

# if we have a larger than 12 characters asthe
# name face hold only the *last* twelve of them
if face.name.size > 12
face.name = face.name[(face.name.size -12),
face.name.size]
end

send

Listing 86: K®owag ovopaciog Faces

Metd v ovopoacio tov Face torofeteiton ot Alota tov Zone Kot to
plug-in Tpoywpd otnv ene&epyacio Tov emdpevov eykvpov Face.

1 # push the face in the current zone
2 current_zone.faces.push(face)
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Listing 87: K®dukog

Télog, apov €xer yivel emeEepyacia OAwvV tov Faces tov Group n
eneEepyacpuévn kol yepdtn miéov Covn (Zone) tomobeteitan otn
AMota pali pe Tig vrdéAouteg Tov givan £TOEG TPOG EAYMYN.

1 # store the current group

2 current_zone.group = sgroup

s # push the zone in the zone vector
4 Scene_zones.push(current_zone)
sdebug_msg

Listing 88: Kdoucog

5.7.4 Xepiopnog LKudoemv

O yeplopdg okidoswv (Obstructions) gival Aiyo o moAOTAOKOG amd
mv  amin  yeoperpioa kabog eivor  oamoapoitmtog emumAéov, O
VITOAOYIG OGS TV AKOAOLO®V TOPAUETPWOV:

e Tng andotaong tovg and ta kéEvipa twv Group octe va
kaBopiotel g oo GEO apyeio Oa evrayOei n kabe
okiaomn.

o Tnvmeprotpopn mov £xel (wg ywvia)
e Tic cvvieTtaynéveg TOV KATW®, UTTPOCTA, deEld vertex
e Tovug Adyovg scaling oe X, Y, Z ®¢ Tpog To TponyovueVo Vertex.

Onmg Kol He TNV KOVOVIKY YEMUETPIA OAQ TPAYLLOTOTOLOVVTAL HECH
og éva Baocwod loop, to omoio sivatl to akdAovOo:

1 obstruction_groups.each do |obstruction|

2 ob_center = obstruction.bounds.center

3 puts "\nProcessing Obstruction group "+\
4 "with name #{obstruction.name}"

5 puts "Group center point is: #{ob_center.to_s}"
6 min_distance = ref

7 obs_parent_zone = nil

8 vertex_near_origin = nil

9 vertex_near_origin_pos = nil

10 top_surface = nil

1 top_surface_vertex = nil

12 top_surface_vertex_pos = nil

13

14 # Stuff that will explained...

send
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Listing 89: K®dwcoac Bacikod loop yia ta obstruction

Katoémy yio kaOe obstruction avalnrteitar to Group mov améyel ™
puuKkpoteEpPn  amdcTOocn  oamd  TO  KEVIPO  TOL, YEYOVOG OV
TPOY LOLTOTTOLEITAL UE TOV TTOPAKAT® TPOTO.

1 scene_zones.each do [scene_zone|

reg_group = scene_zone.group
reg_center =reg_group.bounds.center
dist =reg_center.distance(ob_center)

# set the min, if needed

if min_distance == ref or dist <min_distance
puts "\t New min distance #{dist.to_s} found"+\
" setting obstruction group to#{reg_group.name}"
min_distance = dist
obs_parent_zone =scene_zone

12 else

13 puts "\t No need to adjust the min distance,"+\
1 " currently at#{min_distance.to_s}"

15 end

wend

1

2

<)

10

11

12

13

14

Listing 90: K®dwkag eAéyyov andatacng obstruction

3t ouvvéxeww  ypnolomoleitor to 0o oxeddv  loop  mov
XPNOOTOMONKE GTNV KOVOVIKY Yewuetpia yioo to kaBe Face tov
obstruction pe ™ dta@opd 6t €8 opileTon To VAKO shadow cto kdbe
Face kot 611 Bacel g andcTacong and v opyn TV aEoveov TALov
avainteitol To TaPov onueio Tov améxel TN HUKPOTEPT ATOSTACT OTTO
™mv apyn Tov aEOvov kot Bpioketal oto Face tovdamédov.

obstruction.entities.each do |obs_entity|
next unless obs_entity.is_a? Sketchup::Face
printf "\n\tFound a valid obstruction face "+\
"with surface area#{obs_entity.area.to_s}"
printf "\n\tFace normal is: #{obs_entity.normal.to_s}"
# assign the shadow material if
# needed to all faces of the obstruction
if (obs_entity.material.nil?) or
(obs_entity.material !'="shadow")
obs_entity.material = 'shadow
debug_msg = debug_msg +\
"\nSurface was found without a material"
debug_msg = debug_msg +\
" in obstruction group #{obstruction.name}"
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

a4

45

46

47

48

debug_msg = debug_msg +\
‘assigning default obstruction material: shadow’
end

if obs_entity.normal|2] ==
top_surface = obs_entity
next
elsif obs_entity.normal[2] '=-1
puts "\n\tSkipping no need to examine thissurface™
next
end

# loop for all the vertices of the obstruction

# to find the nearest vertex from the originas

# this is used for a rotation and scaling point

min_distance = ref

puts "\n\tNeed to examine "+\
"#{obs_entity.vertices.length} vertices"

obs_entity.vertices.each do |vertex|
vertex_pos = vertex.position

transform_vertex_to_global(obstruction, vertex_pos)

#puts "\tExamining vertex at: #{vertex_pos.to_s}"

dist = vertex_pos.distance ref_origin

# now compare the distance

if min_distance == ref or dist <min_distance

puts "\t New min distance #{dist.to_s}"+\
" found setting vertex to #{vertex_pos.to_s}"

min_distance = dist

vertex_near_origin = vertex

else

printf "\t No need to adjust the min distance,"+\

" currently at #{min_distance.to_s}"

printf " offered #{dist.to_s} from#{vertex_pos.to_s}\n"

end
end

Listing 91: K®dwkoag
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21N ovvéyela evTomilovTal Ol GUVTETAYUEVES TNG €V AOY® KOPLOPNG GE
oyxéon pe Vv opyn TOV oE6vov KoOmOG OT®g Tpoavapipinke ot
CLVIETAYUEVEG TOV KOPLPDOV €lvol VTOAOYICUEVES BAoEl TOV KEVTIPOL
Tov Group oto omToio AVNKOLV.

1 # check if we found a vertex

2 1f vertex_near_origin.nil?

s puts "\nError -- no vertex found from face\n"

selse

s # transform to origin coordinates

s Vvertex_near_origin_pos =vertex_near_origin.position.clone
7 transform_vertex_to_global(obstruction,

8 vertex_near_origin_pos)

o printf "\n\tSuccess -- Vertex from origin "+\
10 "with shortest distance™

u  printf " is located at "+\

12 "#{vertex_near_origin_pos.to_s}\n\n"
1send

Listing 92: K®d1kog HETAGYNUATIGHUOD CUVIETAYUEV®V Y10, KOPLOT

Y& avtd to emimedo avalnteiton  kopven (vertex) otn de€1d TAgvpa
avToh TTov BpEdnke mPoNyoLUEVEOG Kol €ival KOVTA Gty oapyn ToV
aEOVoV £T01 MOTE VO VTTOAOYIGTEL TO dtdvuoua kot va Bpedel n yovia

oTPEYNG.

1 # now get the vector of the vertex with

2 # the vertex at its bottom "right-side"

2 puts "\n"

+ vertex_after_origin = nil

s vertex_after_origin_glob_pos = nil

s adjacent_vertices = []

7 # search surfaces

s obstruction.entities.each do |obs_entity|

s nextunless (obs_entity.is_a? Sketchup::Faceand
10 vertex_near_origin.used_by? obs_entity and
1 obs_entity.normal[2] ==0)
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12 puts "\t -- Vertex is used by surface”

13 # since we are searching for points we need from theface
1 # only the points that are on the same axis as our box

15 # so they have the same x,y-values but different zvalues
16 obs_entity.vertices.each do |vertex|

17 if  vertex_near_origin != vertex and

18 vertex_near_origin.position.z ==vertex.position.z

19 cur_vpos_glob = transform_vertex_to_global obstruction,
20 vertex.position.clone

21 printf "\t -- Found vertex with same z "+\

2 "cords #{vertex.position.to_s},"

23 printf " ref: #{vertex_near_origin.position.to_s}\n"

2 # push the vertex in the adjacency matrix

2 adjacent_vertices.push(vertex)

26 end

27 end

send

Listing 93: Kodwkag

Ed® avalnteitor m xkopven mov Ppicketon akpidg médve amd v
Kopuen Tmov PpiokeTar MO KOVIA o©Tovg Aoveg ®OCTE  va
KOTOoKELAGTEL TO dtdvuopa kot va Bpedei o Adyog Dyovug (SY).

1 top_surface.vertices.each do |vertex|
> If vertex_near_origin.position.x == vertex.position.xand

3 vertex_near_origin.position.y ==
4 vertex.position.y
5 printf "\n\t ** Found a matching vertex"+\
6 " at the top surface, coords: "
7 top_surface_vertex = vertex
8 top_surface_vertex_pos =transform_vertex_to_global\
9 obstruction, vertex.position.clone
10 puts "#{top_surface_vertex_pos.to_s}"
11 end
rend

13

1 fpos = transform_vertex_to_global obstruction,\
15 adjacent_vertices[0].position.clone

16 SPOs = transform_vertex_to_global obstruction,\
17 adjacent_vertices[1].position.clone

Listing 94: K®ducog
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

[

7

18

19

20

21

22

23

24

25

26

Ed® emAéyeton oo amd ta dvo davicuato Oa xpnoipomon0el, Kabmg
AOY® G popag pumopel va eivon pukpotepo (OG TPOg TO GNHEIO TOV
BpéOnke) eite 1o €&l gite 1O aPloTEPO SLAVLOUO. XTO GNUEIO AVLTO
TPOYUATOTOLEITOL 1] CVYKPLON Y10 TNV ETAOYN TOL OOWVOGUATOS TOV
€xel N LKpOTEPN amdOGTAGT OO TNV apyN TOVASOVOV.

# we want to create the vector from

# [near_origin --> after_origin] so we

# create the two candidates

dir_vec_f = vertex_near_origin_pos.vector_to fpos
dir_vec_s = vertex_near_origin_pos.vector_to spos

# we also calculate the angle

f_angle = dir_yvec.angle_between dir_vec_f

s_angle = dir_yvec.angle_between dir_vec_s

# assume that we don't have a negative rotation
negative_rotation = false

printf "\n\tFirst vector origin -> fpos #{dir_vec_f.to_s}\n"
printf "\n\tAngle is: #{f_angle.to_s}\n"

printf "\n\tFirst vector origin -> fpos #{dir_vec_s.to_s}\n"
printf "\n\tAngle is: #{s_angle.to_s}"
vec_angle = f_angle
rot_vec = dir_vec_f
rot_vec | =dir_vec s
# check if we need the other one
if s_angle < f_angle
vertex_after_origin =adjacent_vertices[1]
vec_angle =s_angle
rot_vec =dir_vec_s
rot_vec | =dir_vec f

z»end

» w N -

Listing 95: Komdwkag

21N oLVEXELWD 1M JPOPA TOV SLLVUGUAT®MV OiVEL TN YoVia OCTE va
VTOAOYIOTEL M TEAIKT TN TNG TEPIGTPOPNG.

vertex_after_origin_glob_pos =\
transform_vertex_to_global obstruction,
vertex_after_origin.position.clone

it vertex_after_origin_glob_pos.y <
vertex_near_origin_pos.y
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7 puts'** We have negative rotation **'

s Negative_rotation =true

s vec_angle =-vec_angle

wend

u printf "\n\t -- Final after origin vertex position: "
2 printf "#{vertex_after_origin.nil? ? nil" :\

13 Vvertex_after_origin_glob_pos.to_s}\n"

11 vec_angle_deg = rad_to_deg(vec_angle)

Listing 96: K®ducog avabeong teMKN G TEPIGTPOPNG

Téhog avtd mov pével va yivel gival n avédbeon tov Adywv scaling ce
K&dBe rkoatevOLVoN avaroyoa pe T Eopa ®oTe vo gival dvvarhy M
onuovpyia tov oto ESP-T.

1 If vertex_after_origin_glob_pos.x <

> vertex_near_origin_pos.x

3 SX = -rot_vec.length.to_m

selse

s SX = rot_vec.length.to_m

send

7 sy = rot_vec_l.length.to_m

8

s SZ = vertex_near_origin_pos.distance \
10 top_surface_vertex_pos

Listing 97: K®dwkag avabeong Adyov scaling
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6. IMapovcioon AsrtovpyikéoTntog plug-in

To mapdv ke@dAlolo amoteAel gyxepidlo ypnong tov plug-in mov
ONUIOVPYNGULUE KOl TOPOVGLAGULE OTO TPONYOOUEVA KEPAAULAL.
IMapovcidlovton N eykatdotacn tov plug-in Kabd¢ Kot o1 dVo Pacucég
AerTOVPYiEC MOV EKTEAEL AvAAOYO LE TNV EMAOYN TOL ¥pnotn. ['a v
TOPOKAT® Tapovcioon ypnolpomombnkayv n ékdoon SketchUp 2015
™me epoapuoyng oxedioong 3D poviélwv SketchUp oe mepiBdiiov
Windows kot i open sourced poppoyn €VeEPYELNKNG TPOGOUOIMGNG
ktipiov ESP-r Project Manager release 12.0 oe mepipaiiov Unix.

6.1 Eykotdotaocn plug-in
H eykatdotaom mpaypatomotleitan pe v avtypoaen Kot tomofétnon tov opyeiov
b oto edkelo mpoopiouov twv plug-in mov dwabétel to SketchUp.

. B -
T ¥ SFC v O
Mame
2 Duick acce
sketchuptoespr
& OneDrive M_WI suZespr.rb
EH My Compu
EF Network
< >
2 items A== [

Ewova 3. Ewéva

Ta opyeio mov mepéyst o @dxelog Src tomoberobivtar oty tomobecia
C:\Users\Username\AppData\Roaming\SketchUp\SketchUp
2015\SketchUp\Plugins.[4]



01 = | CA\Users\Andrew\AppData\Ro... — O >
Home Share View hd ﬂ
&« ~ 4 || « Sketch.. > Plugins v ™ | SearchPl. A
#
Mame
3 Quick access
sketchuptoespr
I Desktop -+ L s
D, su_advancedcameratools
4 Downloads ~ # X
D, su_dynamiccomponents
Documents - DI su_sandbox
=] Pictures + || su_webtextures
/& OneDrive .!3 su_advancedcameratools.rb
@ su_dynamiccomponents.rb
L My Computer .'_ri su_sandbox.rb
.@ su_webtextures.rb
* Metwork
| @ suZespr.rb
e >
10items 2 items selected f=2| &=

Ewova 4. Ewova

To plug-in éyel eyxotootobel mhéov otn Adota pe to plugins mov dwbétel to
SketchUp. Exteldvtog 1o mpdypoppe SketchUp mapatmpodue 6t 1o plug-in pog
nepteyeTon oto plug-in menu ov drabéter to SketchUp.

B Untitled - SketchUp
File Edit View Camera Draw Tools Window Extensions Help

DEVAT2Y Y T

Import from ESP-r folder tree

Ewova 5. Ewkova
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@ Untitled - SketchUp
File Edit View Camera Draw Tools Window

N AN BIFS

Extensions

2dto 3d

Import from ESP-r folder tree

Ewéva 6. Menu ESP-r Plug-in

6.2 E&ayoyn apysiov skp og popeny GEO

210 mopoKdTo 0GP0 mEPrypdpeTal 1 ddikacio eEaymyNg evOG LOVTEAOL LOPONG
.Skp (oo. format apyeiov SketchUp) oe apyeio. .GEO (co. format apyeiov ESP-r) ue
emrvyio.

6.2.1  Anmovpyia ko Swopépemen apysimv .Skp

Onwg avaeépbnke, yio tnv opdn Aettovpyia tng demapns amarteitor 1 tpnon
KAmolwv Kavovav Katd tn dtadikacio oxediaong N eneEepyaciog evoc apyeiov 610
SketchUp. 1o onpeio avtd mopovoidletor n TpoTevopevn oyedioon Kot
eneEepyacia evog LOVTEAOV. ApyiKa oxedtdlovpie éva LOVTELD €1TE E1GAYOLLLE EVa
VIapPYoV HovtéAo apyeio .SKpP. 1o GLYKEKPIUEVO TOPASELY O SNLLOVPYOVUE EVa VEO
HOVTEAO 0o TNV apyn.

B testRoomWithShadow.skp - SketchUp Pro
File Edit View Comera Drow Tools Window Extensions Help

BN 2AAd RS- 1 WXLyl £3 1

(@ (®) @ 1@ Dpragto orbit shift = Pan, Ctrl = suspend gravity.

Ewéva 7. Exkova

Opilovpe amod Tt vikd (material) eivar katackevaouévn 1 kabe empavela (surface)
oV TEPLEYETOL TN oknvn. [l O1kn pog evkodo dSNUOVPYNGALLE VO DVAIKO e TNV
ovouacio “shadow” kat opicape po AeVKN andypmo” pe KOOIKY ovopooio “Snow”
Y10 VO, YPOUOTICOVUE TIG ETUPAVELEG TTOV 0LPOPOVV OTIC okldoelg (obstructions).



testRoomWithShadow.skp - SketchUp Pro
P P

Ew/ o-H

() () @ 1@ select objeds. shit to extend select. Drag mouse to sel

-Hﬁ»é» i\ﬁ@ﬁl‘h@ﬁﬂ\@@@

lect multiple.
Ewova 8. Ewova

Materials

I shadow

A

SdectlE,jt |

& P ) | mocel M

ﬂhﬂ@nﬂﬂ

NPEN
| <

Ewova 9. Ewova
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Ev cvveyeia opilovpe tao Groups mov vadpyovv 6T GKNv| HOG GOUG®VA LLE TOVG
TEPLOPIGLOVS OV avaPépOnkay 6To KePdAato 6 Kot Exovv mg e&Ng:
e Kda0e Group mov Ppicketan 6T oKNV TPETEL VoL EXEL LOVOIIKO OVOLLAL.
e To 6vopa twv Group mov a@opodv ce oKldoelg TPEmel va Eekivd
VIOYPEMTIKA e T AEEN “0bs™.

testRoomWithShadow.skp - SketchUp Pro - X
P P

NG s-C-H- AL oCR SEB 2L EOSD

Entity Info

Solid Group (1 in model) o

[ Layerd -

Layer
@ obs_front
Type: Type: <undef... ~

Volume:| 7,07m*

(@) (D) @ 1@ select objects. shift to extend select. Drag mouse to select multiple. | Measurements ||
Ewéva 10. Eucéva

Entity Info n
Solid Group (1 in model) o
Layer: |LayerD |
:| obs_front
T'ypE:IType: <undef... I
Volume:| 7,07 m?

Ewoéva 11. Eikova

"Etot 10 povtého pog givar étoyo mpog eaywyn oe popen GEO mhéov.
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6.2.2 EEayoyn og GEO.

A@o¥ &govpe ONUIOVPYNOEL TO KATAAANAO LOVTEAD EKTEAOVUE TNV £E0Y®YY| EMAEYOVTAG
am6 to plug-in menu tov SketchUp v evtoAn “Active Model to .geo ™.

B testRoomWithShadow.skp - SketchUp Pro
File Edit View Camera Draw Tools Window Extensions Help

ESP-r Plugin > 2dto 3d
*‘@/'&'Z"© @@@@

‘ Import from ESP-r folder tree

Ewova 12. Ewkova

H dadwcacio e&oywyng Eekva kot ot Ruby Console epgavilovtar 6Aec ot diepyooieg
nov ektelel To plug-in yio va cuAAEEEL TaL oTOLXEID TOV HOVTIEAOV Kal VO, OTULOVPYNOEL
ta teMkd GEO apyeia.

[
S
material: Dapedo, Color: &9, 227, 77, 255, Material
Alpha: 1.0
material: orofi, Color: 227, 96, 23, 255, Material
Alpha: 1.0
material: eksoterikos=s, Color: 227, 150, 133, 255,
Material Alpha: 1.0
material: dbl glz, Color: 100, 148, 237, 255,
Material Alpha: 0.5
1 zones and 1 obstructions exported. warnings: none
W

Ewova 13. Ewéva

Egpdoov ot diepyaocieg exteléotnkav opBd to SketchUp eppaviCet éva pivopo exttoyiog
0TO YPNOTN GTO Omoio avaypapovtol o aplduog twv (ovav (ZoNes) Kol TV CKIAcEDY
(obstructions) kafd¢ kot whavd warnings mov gvromiomkav katd v eéaymyn. Xe
nepintmon amotvyiag to SketchUp gppavilel pivopo cQAaANATOC avapéPOVTIC GE TOLO
onpeio Ppénke to cedipa.
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SketchUp x

! . 1zones and 1 obstructions exported. warnings: none

0K

Ewova 14. Ewoéva

Y1 0éom mov Bpioketar to apyiko apyeio .SKp TAéov Exel dnuiovpyn0el Evag @arelog e
NV ovopocio “export_to_espr’. £1o cuyKekpiévo QAKEAO TEPIEXOVTOL Ta. apyeict TOL
e&nNydnoav Kot etvar amapaitta yio v onekdévion Tov povtédov oto ESP-r kau elvan
T0 €ENG:

e Apyeilo .geo (epmepiéyovior 6to GAKELO ZONES Kol mEPLYpAPOLV TN YempeTpio
v Group mov eENynoav).

o Apyeio .mat (epmepiéyeTon 6To PAKEAO ZONES Kot ivor pio AMoTo Pe To VAKG TOV
éyel 1o povtédo pog — to material shadow dev mepiéyetarl otn Aiota avty KOOOS
TAEOV 1M YEOUETPIOL TOV OKIAGE®MV TEPLYPAPETOL OTO oapyeio .geo ko
avoyvopiletar péow tov tag obs).

e Apyeio .cnn (epmepiéyetal oto eakelo Cfg kat meptypdeet T GLVOEGELS avapESO,
ota Group).

o Apyeio .cfgl (eumepiéyetan oto @daxero cfg won amotelel to configuration file
oAOKAN POV TOV apyeiov).

6.2.3 Enelepyacio apyeiov .cfg

o Adyovg evkoAiag kot dwathypnong tov apyeiov .cfg oe mepintwon moAlomAmdv
eCayoyonv, n eméktacn tov apyeiov mov e&dyovpe apylkd maipvel ¢ T TN
ovpporocelpd .cfgl kar yio tnv opO1 Asrtovpyia amorteitor amkdg 1 LETOVOUAGTO TNG
oe .cfg. EmmAéov tomobetodpe 10 mepieyduevo tov oapyeiov cfg_text.txt to omoio
TEPLEYETOL GTO PAKEAO LE TO TOPAGOTEO VAIKO, KaBMG TEPIEXEL TO E1GAYMOYIKO KOUUATL
ToV apyeiov .cfg to omoio SoupopedveTol Katd T dnpovpyia vog poviélov oto ESP-r
Kol Vol amapoitnTo Yo TNV OEKOVIGT TOV LOVTEAOL HOG.

6.2.4 Ep@davien povrélov otov Tpocsoporwti ESP-r.

Epbdcov éxovv ohoxkAnpmbBel dca Exovv meptypapel 6Ta TPONYOVLUEVO EGAPLO LTOPOVLLE
TAEOV VO EIGAYOVUE TO KTiplo otov evepyslokd mpocsopowwty ESP-r. Xe mepipdirov
Unix miéov kot apoV péowm tov terminal éyovue gtdoel oty tomobecia mov mePEyETOL
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10 apyeio .cfg uéow g evroing “prj — file File_name.cfg” eicdyovpue to apyeio oto
ESP-r.

.

andrew@ubuntu: ~/Desktop/test_with_providedfexport_to_esprfcfg

andrew@ubuntu: /home$ cd /home/andrew/Desktop/test_with_provided/export_to_espr/cfg
andrew@ubuntu:~/Desktop/test_with_provided/export_to_espr/cfgs 1s
testRoomWithShadow.cfg testRoomWithShadow.cnn
andrew@ubuntu:~/Desktop/test_with_provided/export_to_espr/cfg$ I

Ewoéva 13. Ewéva

O¢c andrew@ubuntu: ~/Desktop/test_with_provided/export_to_espr/cfg

andrew@ubuntu: fhome$ cd /home/andrew/Desktop/test_with_provided/export_to_espr/cfg
andrew@ubuntu:~/Desktop/test_with_provided/export_to_espr/cfgs 1s
testRoomWithShadow.cfg testRoomWithShadow.cnn

andrew@ubuntu:~/Desktop/test_with_provided/export_to_espr/cfgs [Nt -RNe-t-ye {sle1y o R e 31 F1e (o]0 Iw e

Ewéva 14. Ewéva

ot ESP-r Project Manager release 12.0.

Hodel: testRoomblithShadow exported from Sketchlp tode] Hanagement
Active definitions

a introduction to ESP-r

b database maintenance

© validation testing

vers Model selection ........

d open existing

e create new

vees Current model L.........
cfg : testRoonllithShadow,cfg
path ; ./

g root § Zrooms

h title; testRoomblithShadow exp

J variants

n browse/ edit/ simulate

vees LHPOPL & BXPORL L 4viy..
n import CAD file

o export current modsl

p archive current model

vees Hodel location .,..e...
t folders & files

vees Mizcellaneous oooviess
r save model
= save model as
v feadback >» silent
_ ) % - L # preferences
L W\ﬂ ? help

- exit Project Manager

azimuth] [4] [6] [c1evation] [s][2] [inage control

Platform - *B6_64sLinux:3,13,0-37-generic
Compilers - geodgH+Agfortran

Graphics library - ¥11

ML output - Unsupported

Preferences (espre) file - standard wersion,

Site location: 55,94 4.1W of local meridian,
Ground reflectivitys constant = 0,20,
Site exposure typical city centre,

Ewoéva 13. Ewéva

To povtéro tov ktipiov mov dnuovpyndnke oto SketchUp arewcoviletar mAéov ot
oKV ToL Tpocopotwt ESP-r kot mapéyetot 6To ¥pnotn 1 SuvaTOHTTO EVEPYELOKNG
TPOCOUOIMGONS TOV, YPTCILOTOLOVTAG TO EpYareia mov Tapéyetl To ESP-r. Axéun av to
emBopet eivon @ikt ko 1 ene€epyoocio TG yewUeETpiog Tov ekdotote exported
LLOVTEAOV.
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6.3 Ewayoyn apyciov GEO oto SketchUp

¥t0 mopdv edaglo eEnyeitoan kou mopovotdleTor 1 dwdikooio swoaymyng (import)
apyeiov GEO ot0 mpoypappa oyedacpod 3D poviéhwv SketchUp. Ta v enideién
ypnoporomOnke éva povtélo mpotvmo amd T Pipiodnkeg tov ESP-r pe ovopocia
“cellular bc”. Xmv ewdvo TOPAKATO TOPOVCIALETOL TO KTipLo apyiKd OTWG
anewoviletar oto ESP-r.

Hodel Management

todel: base case model of two adjacent cellular offices
Rctive definitions

zones

a introduction to ESP-r
b database maintenance
c validation testing
vees Hodel selection ,.......
d open existing
& create new
vees Current wodel L,.i.iiai.
efg 1 cellular_be,cfg
path 3 ./
g root ¢ cellular_bc
h title: base case madel of two
J variants
w browse/ edit/ sinulate

eees IMpOrt & export ceeeeee.
n import CAD file

o export current model

p archive current model

eees Model location ceeeeees
t folders & files

eees Hiscellaneous ceveeees
r save model

s save model as

v feedback »» silent

* preferences

7 help

- exit Project Manager

[ev] [azimen][[e] T ][] [o] [1usge contron
Platforn - «B6_64:Linux:3,13,0-37-generic
Conpilers - goo/g+/gfortran
Graphics Library - 11
ML output Unsupparted

Preferences [espre) file - standard version,

Site location: 46,0H 0,0E of local meridian

Ground reflectivitys constant = 0,20,
Site exposure tupical city centre,

Ewéva 14. Ewéva

6.3.1 Anmovpyia apyeiov VAIK®OV

Yy mepintoon g sloaywyng (import) evog povtéhov pe format GEO oto SketchUp
v v opOn Asttovpyia ™G Olemapr|g amonteiton 1 dnUovpyio Tov apyeiov Tov TEPIEYEL
ToL VAMKG TV empaveldv (surfaces) tov poviélov av dev mepiéyetat 1101 610 PAKELO
zones. Xe mepintwon wov degv €xel dOnpovpyndel o apyeio .mat ki o ypnoTNg EMLYEPNOEL
vo. glodyet éva povtéro, to SketchUp Ba eppavicer warning tpocsdiopilovrag tnv
EMAetym tov apyeiov .mat uécw unvouartog kat to plug-in otopatd vo ekteleitar.

SketchUp >

! Warning -- material file provided does not exist

Ewoéva 15. Ewéva
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O\a ta vakd epmepiéyovtan ota apyeio GEO tov povtéhov oto pdkelo zones. ITo
OVLYKEKPUEVOL TO, VAKA vidryovTon ot dour| tov surfaces coppova pe to format tov
apyeiov GEO mov meprypayape 6to ke@diaio 4, €64p1o 4.5 Kot 0TOTEAOVV TO £KTO
ototyeio mov mpoodiopilel v kabe empdvelo (Surface). 1o mopoakdtom Topaderypo
EMIOTLAVETAL LLE TTPAGIVO YPMLLO TO GTOLYELO OV amoteAel vAKO (Material).

*surf, K2.82, VERT, -, -, -, extr_wallGr, OPAQUE, EXTERIOR, 0, 0

Kotd ™ onuovpyia apkel o ypnomg va dnuovpynost €va apyeio .txt ko vo to
amofnkevoel oe popen .mat oto @dakero zones. Ta opiocpato Tov apyeiov o omoia
Sympilovron pe “,” etvar To dvoua TV VAMK®OV tov evtomileton ota apyeio GEO kabmg
Kot ol TIHEG TOL €KAoTOTE Ypdpatog (tinég RGB) kabmdg kot 1 Tiun Kot 1 évraocn g
adapdavelag avtiotorya. Emiong vmdpyer n dvvatdmra va d00el and to ypnom éva
HOVOdIKO ypoOpo o Oho To VAKE (yio AOYOuG €UKOAIOG) Kol OTN GLVEXEWL VO

SOUOPPOOEL TO, YpOUOTO HES® NG TAaTEOpUag tov SketchUp. Xvvendg éva apyeio
.mat &yel v €€ng popon.

gy¥yp_gyp_ptn, 255,250, 250,100,1.0
insul frame,2535,250,250,100,1.0
door, 255,250,250,100,1.0
ceiling,255,250,250,100,1.0
susp flr re,255,250,250,100,1.0
dbkl glz,255,25%0,250,100,1.0
gyp_gyp_ptn,ESE,250,250,100,1.4

Ewoéva 13. Ewéva

6.3.2 Ewayoyn GEO 610 SketchUp
Epdcov £xovv odokAnpwBei o1 amapaitnteg eVEPYEIEG TPOYOPALE CTNV EPOPLOYT TOL
plug-in pe ot6%0 Vo gl6dyovpe To Ktiplo ot oknvi Tov SketchUp.

Y7o plug-in menu emiéyovue v evtoin “Import from ESP-r tree folder”. To SketchUp
EVNLEPDOVEL TO POt OTL Ba dnpovpynBet véa oknvi ko av embopet va amobnkedoet
™V 101 VILEPYOLTA.

B Untitled - SketchUp

File Edit View Camera Draw Tools Window @ Extensions Help

X | @ / - &- - E] v‘ @ ESP-r Plugin > 2dto 3d m @ @ a

Active Model to .geo

‘ mport from ESP-r folder tree

I
Ewoéva 17. Ewéva
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SketchUp x

I ) To lead from ESP-r we have to create a new scene, proceed?

QK Cancel

Ewova 18. Ewéva

SketchlUp *

| Save changes to Untitled?

Yes Mo Cancel

Ewova 19. Ewéva

>t ovvéyela n demaen {nté amd To XPNoTN va £16ayEL TV Totobecia mov PpiokeTal o
(AKEAOG ZONES.

Import path tree location >

Folder path:

04 | Cancel

Ewova 20. Ewéva

AoV o ypnotg eodyel to path tov @akélov zZones to omoio yo ToPAdELypa EXEL TN
uwopor “C:\Users\Username\Desktop\cellular_bc” xotr mathoer “OK” 1o plug-in
exteAeitan Kow cLAAEYEL otoyeia amd ta apyeia .geo yeyovog to omoio mapovstaleTan
Kot otn ruby console. TeAikdg o povtédo gppaviletar otn oknviy tov SketchUp pe ta
YPOLOTA TTOV £XEL OPIGEL O YPNOTNG 6TO apyeio .mat.



B Untitled - SketchUp Pro
File Edit View Camera Draw Tools Window Extensions Help

B AL AR AR X1 1B Al R K

/87 Ruby Console X

frame ~
-- Adding material with name dbl_glz to face:
glazing

-- Adding material with name dbl glz To face:
parc_glaz

-- Adding material with name gyp_gyp_ptn to face:
po_corid

-- Adding material with name gvb_gyp_ptn to face:
pt_other_a

-- Adding material with name gyp_gyp_ptn to face:
pr_other b

I Drag in direction to pan | Measurements.
ONOXON ) L ]

Ewova 21. Ewévo

Epocov 10 povtéro elonybn emruydc ot oknvy tov SketchUp o ypiotng €xet ™
duvatdHTNTO Vo TO ENEEEPYOOTEL TANPMG YPTCLOTOUDVTAG T EPYAAEia TOV TaPEYEL TO
SketchUp erepuPaivovtag og kébe onpeio T0v GGTE Vo T0 SIOUOPPDOGEL OTIMS O 110G
embopel.

® Untitled2.skp - SketchUp Pro
File Edit View Camera Draw Tools Window Extensions Help

D 2AL A R Y1 WX LAl £ 1

® @ @ 1@ pragto orbit. shift = Pan, Ctrl = suspend gravty. | Measurements

Ewova 22. Ewévo
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6.4 IMoapatypiosig

Katd v ewsaymyn (import) apyeiov GEO oto SketchUp mopatnpnidnke éva tpofinua
(bug) 10 omoio dev emAVONKE KOl OMOTPEMEL TNV EUEAVIOT] TOV OVTIKEIUEVOV TOL
dnuovpyovv  okidoelg (obstructions) ot oknvp. H yeopetpio tov okidoemv
avayvopiletor kot Swpaletar opbmdg amnd to plug-in ®oTd60 amoTLYYGVEL VO
OAOKANPAOGEL TNV omeKOVIoN TV oklbdoemv. To mpoPAnua evromiletar otn dnuovpyio
Group. £10 HOVTEAO OV TOPOVCLAGTNKE GTO TPOTYOLUEVO €XAPLO TTapotnpnOnKe OTL
e€outiog pog oAy HIKPNG OmOKAONG GLVIETAYUEV®V dev e&NyxOn cmotd to Group gvog
zone.

B Untited - SketchUp Pro. - 8 x
File Edit View Camers Draw Took Window Edensions Help

AL A AN -T IEIE -4 L

@ @ @ @ Ppicktwo points to move. Cirl = taggle Copy, At = toggle Auto-fold, hold Shift = lock inference. | Length [315/16"

Ewova 23. Ewéva

[Mapatnpodpe 6t éva mhaicio mapabdpov dev éxel evtaybei oto vmoOrlouro Group
ONradn oto zone mov avikel. To TPOPANU oPeileTaor oTNV EAAELYT] KATOL®V OKUOV TOV
OVIKOLV GTA GKPO TOL HOVIEAOL KOl ONUIOVPYOVV KEVO GTO TAEYHA THAVOTOTA AOY®
OTPOYYVAOTIOGEMY 7OV TPAYLOTOTOOVVTIOL KOTA TNV OvAyveon Tov opyeiov .geo.
[Mpaxtcd to (AT emAveTon dnpovpydvtoag to Group yelpoxkivnTo ¥PNCYLOTOIDVTS
ta gpyadeio Tov SketchUp.

B Untitled - SketchUp Pro - a *
File Edit View Camera DOraw Tooks Window Extensions Help

AL A A - IEI I Al X 1

@ ® @ '@ Ppickwo points to move. Cir = toggle Copy, Alt = taggle Auto-fold, hold Shift = lack inference. | Length |6 5/8"

Ewova 24. Exévo
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7. MeALOVTIKEG EMEKTACELS

Ye eninedo enektdoswv To plug-in pag oiyovpa emdéyeton apketéc. Katapydg n emidvon
1oL (NTNUATOC TNG YEMUETPIOG TTOVL ovEKLYE Katd To iImport Oa kdvet To plug-in aptiog
Aettovpykd.  AkOUM, 1M OVTOUOTOTOINGON  OlEPYACIOV  TOV  OTOLTOVVIOL VO
TPOYUATOTOMGEL UEXPL OTIYUNG O YPNOTNG &lval €PIKTEG Kot B0 KOTOOGTAGOLV TN
dtemagn axkoun mo gdypnotn. Télog vmdpyovv otoyeio Ta omoiat apopohv TNV mo
TOAOTAOKY Ye®UETPioL Kot pe TO omoio 0ev aoyoAnOfKope Kot pe v e€aymyn Tovg
oiyovpa Ba TapEyovv KAADTEPT AMEIKOVION).
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8.

10.

11.

12.

13.

14.

Biphoypaoia

THE ESP-r COOKBOOK, Jon William Hand B.Sc, M.Arch., September 2008.

Sketchup API: http://ruby.sketchup.com/

Néstor Ubay Pérez Rodriguez source code: http:/lists.strath.ac.uk/archives/esp-
r/2012/002630.html

Class SketchUp:
http://www.sketchup.com/intl/en/developer/docs/ourdoc/sketchup

Class Model: http://www.sketchup.com/intl/en/developer/docs/ourdoc/model

Class Color: http://www.sketchup.com/intl/en/developer/docs/ourdoc/color

Class Entity: http://www.sketchup.com/intl/en/developer/docs/ourdoc/entity

Class Edge: http://www.sketchup.com/intl/en/developer/docs/ourdoc/edge

Class Face: http://www.sketchup.com/intl/en/developer/docs/ourdoc/face

Class Group: http://www.sketchup.com/intl/en/developer/docs/ourdoc/group

Class Transformation:
http://www.sketchup.com/intl/en/developer/docs/ourdoc/transformation

Normals: https://en.wikipedia.org/wiki/Normal (geometry)

The Well-Grounded Rubyist, David A. Black, Manning Publications, May 2009,

ISBN 9781933988658

Beginning Ruby: From Novice to Professional, Peter Cooper, ISBN
9781430223634

97


http://ruby.sketchup.com/
http://lists.strath.ac.uk/archives/esp-r/2012/002630.html
http://lists.strath.ac.uk/archives/esp-r/2012/002630.html
http://www.sketchup.com/intl/en/developer/docs/ourdoc/sketchup
http://www.sketchup.com/intl/en/developer/docs/ourdoc/model
http://www.sketchup.com/intl/en/developer/docs/ourdoc/color
http://www.sketchup.com/intl/en/developer/docs/ourdoc/entity
http://www.sketchup.com/intl/en/developer/docs/ourdoc/edge
http://www.sketchup.com/intl/en/developer/docs/ourdoc/face
http://www.sketchup.com/intl/en/developer/docs/ourdoc/group
http://www.sketchup.com/intl/en/developer/docs/ourdoc/transformation
https://en.wikipedia.org/wiki/Normal_(geometry)
https://www.amazon.com/Peter-Cooper/e/B002BM7VJS/ref=dp_byline_cont_book_1

15. The Well-Grounded Rubyist, David A. Black, ISBN: 978-1933988658

16. Eloguent Ruby, Russ Olsen, ISBN: 978-0321584106

17. The Ruby Programming Language, David Flanagan, ISBN: 978-0596516178

98



