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Preparation of model and software
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3D Model

Panels: Ebenen

Name

Basis
01.16_FacadeEast
01.15_street
~ 01.15_02-03-04-06
01.15_02-03-04-06_wallExt_insula
01.15_02-03-04-06_wallExt_garden
01.15_02-03-04-06_obstructions
01.15_02-03-04-06_Garden
v 01.15_02-03-04-06-0
01.15_02-03-04-06-0-1
01.15_02-03-04-06-0-1_window
01.15_02-03-04-06-0-1_wallPart
01.15_02-03-04-06-0-1_wallExterior
01.15_02-03-04-06-0-1_floorPart
01.15_02-03-04-06-0-1_floor
01.15_02-03-04-06-0-1_doorPart
01.15_02-03-04-06-0-1_ceiling
> 01.15_02-03-04-06-0-9
01.15_02-03-04-06-0-9-2
> 01.15_02-03-04-06-0-8
01.15_02-03-04-06-0-7

199999999 9999999990999
11 8 18 18, 1, 18 18 8 1 18 9, 1 1 oy 9, 1y I - 18y oy

anemod *(floor) .*
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3D Model

Resulting layer name in OBJ:

g 01_15_02_03_04_06 01_15_02_03_04_06_0 01_15_02_03_04_06_0_8 \

01_15_02 4_06_0_8_wallPart

Material definition:

#refs/materials.rad
void plastic wallPart
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Get model data

git clone https://cé4science.ch/source/CasaNaveEuropa.git

CasaNaveEuropa

obj

L CasaNaveEuropa.obj.........ooooiiiiiiiiiiiiiiii i RECONSTRUCTION MODEL

refs
DasepOoInt.tXt . ..ot e CENTER
ITA _Napoli-Capodichino.162890_IGDG.epw . . WEATHER FILE'
material.rad........ ... MATERIAL DEFINITIONS

LICENSE AXt . oottt e e e e CC BY-4.0 LICENSE

@ c4science ‘) git

Git Logo by Jason Long is licensed under the Creative
Commons Attribution 3.0 Unported License.

"IGDG file from https://www. ladybug. tools/epwmap/
Slide 7/31, 301 August 2023 (last update April 7, 2024 NOA).
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Install raytraverse and phos4dtool

cd CasaNaveEuropa

python3 -m venv env

source env/bin/activate

pip install --upgrade pip

pip install raytraverse

git clone https://igit.architektur.tu-darmstadt.de\
/phos-4d/phos4dtools.git

pip install ./phos4dtools

deactivate

source env/bin/activate

phos4dtools --version

python

powered
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Initialisation and simulations
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Initialise, convert model, and set up zones

phos4dtool newdir

CasaNaveEuropa
LIV e ettt e VIRTUAL ENVIRONMENT
obj
Phos4Adtools . ... Frowm cIT
RAD ..o FOR CONVERTED MODEL
refs
LICENSE.txt
TESULES . ot FOR SIMULATION RESULTS
SetUP.Clg . .o EDITABLE CONFIGURATION

phos4dtools -c setup.cfg setup obj/CasaNaveEuropa.obj
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Initialised model structure

CasaNaveEuropa
01 ZONE .. o ONE ZONE PER ROOM
Ol_check.cfg ... CONFIGURATION FOR TEST IMAGES
check_sky.rad ... ..o SKY FOR TEST IMAGES
env
groups_for_debugging_setup.txt ............ .. ... . . GROUPS IDENTIFIED IN OBJ
obj
phos4dtools
RAD
i: 00O0_materials.rad ........ooiuii e COPIED FROM REFS

OLorad .o CONVERTED FROM OBJ

refs
LICENSE.txt
results
run-Ol_check.sh .......... ... ... i SCRIPT TO GENERATE TEST IMAGES
setup.cfg
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Check the model

objview RAD/*

chmod ug+x run_01_15_02_03_04_06_check.sh
./run_01_15_02_03_04_06_check.sh

ximage check_images/*
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Run simulation and export

phos4dtools -c setup.cfg run \
01_15_02_03_04_06_ZONE/01_15_02_03_04_06-0-13.rad
phos4dtools summarize "results/*.npz"

» This produces one tab-separated file per metric.
> ’# indicates comment lines.

» Each non-comment line comprises the zone name, the sample location,
the represented area, and 144 columns of time-step data (12 months x
12 temporal hours).

# Each zone reduced to minimum 4 points a side [...]
# columns (times) are written as (month, day, period) [...
# zone x y =z area (1, O, 1) [...]1 (12, 0, 12)

01_15_02_03_04_06-0-1 6.56333021 6.39218376 0.001
1.015639138 8.5368 28.12 56.753 [...] 12.143
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GIS import
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BQVAREW

Browser em hY
orme

Carto Antique
Esri Dark Gray
Esri Light Gray
F4 Map - 2D
Google Maps

z
r o
H <

Nave
Europs

‘<
Layer
s @OV »

~ v ¥ OpenStreetMap

Q_Suchmuster (3¢K)

DEBREY @ een 33569;9..@431@@@

*Unbenanntes Projekt — QGIS

Koordinatenbezugssystem (KBS)

[ »

SRS R
Projekteigenschaften — KBS

Kein KBS (oder unbekannte/nicht-Erd-Projektion)

I
Filter | O
Kiirzlich benutzte Koordinatenbezugssysteme
Koordinatensystem AutoritatsiD |
WGS 84 | Pseudo-Mercator £PSG:3857 {
o
WGS 84 EPSGi4326 B
ETRS89 /UTM zone 32N £PSG:25832 ]
ETRS89 /UTM zone 32N (2E-N) EPSG:4647 a
ETRS89 /UTM zone 33N EPSGi25833 @
WGS 84 | UTM zone 33N EPSG:32633 i
DHDN / 3-degree Gauss-Kruger zone 2 EPSGI31466 F
« LA}
Vordefinierte Koordinatenreferenzsystem Versltate KBS verbergen @
Koordinatensystem =
Minna { Nigeria West Beft e
Monte Mario (Rome) / Italy zane 1 EPSG:26591 le
Monte Mario (Rome) / Italy zone 2 EPSG:26592 |
Monte Mario / Italy zone 1 EPSG:3003 B
Monte Mario / Italy zone 2 EPSG:3004 -1 1k
r 2
- > e
Monte Mario [ Italy zone 2 ]
Eigenschaften e
e
« Einheiten: Moter |
*Statisch (hangt vom einem E
plattenfixierten Datum ab) 2s e
« Uberirdischer Korper: Earth ]
°

Help Apply

Cancel ok e

Koordinate| 16132

2975650, | Mabstab 1987 |

fergrBerung | 100%

2] pretung [0,0° 2|Vl zei
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Load data into GIS
Import by adding a new “delimited text” layer, EPSG:3004

B ovser

. 4 Vector

- g
T O°S

7, SatiaLite
o PostaresaL
5 MS SQL Server
3 Oracle

Virtual Layer

g SAPHANA

&2 wuspurs

WFS / OGC API -
* Features

wes
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Data Source Manager | Delimited Text

100cmH1sv €

ile name IDffg-Klarch,

Layer name |export_all_month-median_100cmH

¥ Record and Fields Options

Number of header lines to discard
v/ First record has field names
! Detect field types

Custom boolean literals

o]

V] Trim fields

all_r

Encoding | UTF-8

%/ | Decimal separator is comma

Discard empty fields

| False |

v Geometry Definition

© Point coordinates X feld [x

¥ field |y

Well known text (WKT)

) No geometry (attribute only table)

b Layer Settings
Sample Data

#z0ne
T
e Text (string)
110115 02 03 04 06-0-1 6.20414394

Help

DMS coordinates
Geometry CRS | EPSG:3004 - Monte Mario  Italy zone 2

6.00735987 0.001

~ | Zfield -

~ | Mfield -

area (.01 E

x v 2
~ | 12 Decimal (double) ~ | 12 Decimal (double) ~ | 12 Decimal (double) ~ | 12 Decimal (double) ~ | 12 Decimal (double) ~ |12 D

0.07810703 71028 275"

Close
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Translate and visualize data

Parameters | Log
Input layer
Translated [EPSG:3004]

Offset distance (x-axis)
2477111939400

Transiate

- N

Offset distance (y-axis)

4511189,934800]

Offset disance (z-ais)
21,900000

Offset distance (m values)
0000000

Transiated

v/ Open output file after running aigorithm

TECHNISCHE
UNIVERSITAT
DARMSTADT

" Translate

Tris algorithm moves the
‘geometries within a ayer,
by offsetting them vith a
specified xandy
displacement.

2 and M values present

in the geometry canalso.
be transiate

Close Run
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Application of thresholds
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Python helper functions 1
S — Add some Python snippets for fil-
tering and data-reduction.

£, fatuestory = it festure ttriutes o] spie( ) (1)
u - mrnen re(“s zone"]. split(*~") (11}
Storey e

qgis.core import *
qgis.gui import *
from qgis.utils import iface
import statistics

def calcColumnns (startMonth, endMonth, startHour, endHour):
indices=[]
for monthIdx in range(startMonth-1, endMonth):

for hourIdx in range(startHour-1, endHour):
indices.append(monthIdx*12+hourIdx+5)
return(indices)
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Python helper functions 2

@qgsfunction(args=’auto’, group=’Custom’,
referenced_columns=[QgsFeatureRequest.ALL_ATTRIBUTES])
def MonthMin_DayMedian_HourMedian(startMonth, endMonth, startHo
endHour , feature, parent, context):
indices=calcColumnns (1, 12, 1, 12) # fill with all values
hourlyVals=[feature.attributes () [idx] for idx in indices]
monthIndices=range (startMonth-1,endMonth)
monthlyMinima=[]# for each hour min monthly value
for hourIdx in range(startHour-1, endHour):
monthVals=[] # monthly values for omne hour
for monthIdx in monthIndices:
monthVals.append (hourlyVals [monthIdx*12+hourIdx])
monthlyMinima.append (min(monthVals))
med=statistics.median(monthlyMinima)
return (med)
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QGis expression

ece Expression Dilog

Expression | Function edtor

e from agis. core iaport +
From qgis. u:
S 5 fron agis.utils isport iface

¢ import statistics

22 Mortin Dmedar ¢ _ogsTunctian(argse"auto", groupCuston referenced_columnse 0gsFeaturehequest. ALLATY
- =gt Filker_Storeylstorey, feature, parent, context):

27 Retums 1t ctoreps sotcns-value encoded-n-zone 111, 0 atherise.
§ e gz
i clbriver storeyi e

i £ featurestorey = int(feature.attributes() 0 Uit ("=") [11)
i TeatureStorey = int(feature(~3 zone"],split( ') (1)
e Af festureStorey is storey: -

> Save and Load Functions

CONICET

Add some Python snippets for fil-
tering and data-reduction.

e e Symbol fill color
Input e 0
Source if(Filter_Storey(0),MonthMin_DayMedian_HourMedian(7,8,1,12),-1) | ~ | | € * 5000
o 10000
Values from | -1,000000 o
=) o 15000
to 30000,000000 B . 20000
» [ | Apply transform curve ° 25000
i o 30000
Color ramp | I

Color when NULL

Help
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Visualize thresholded data
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Validation

Slide 24/31, 301N August 2023 (last update April 7, 2024 NOA).



I NAHE

i TECHNISCHE
HSLU s UNIVERSITAT (N
andArts DARMSTADT

CONICET

Objectives and chosen data

1. Sufficient parametrization by phos4dtool (convergence)
2. Comparability with conventional Radiance simulation (plausibility)
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Parameter convergence

Room A
AEE ¢
Q*]LQE
1=
E[:ﬂl:
O = [
=
D L
] A E‘r‘“ Room B
imms
= 10
s
]
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Parameter convergence

1. Room A: phos4dtool with -ab 10000, -ab 40000, -ab 160000
2. Room B: phos4dtool with -ab 10000, -ab 40000, -ab 160000
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Parameter convergence
Room A
June September December
600
500 N 2
=N s/ \
3 300
A \ / N //“f\\\ﬂ
mz/- . /' N ) \\\
Room B
June September December
600
§300
10 y o P o
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Plausibility

1. Room A: phos4dtool with -ab 40000 vs gendaylit
2. Room B: phos4dtool with -ab 40000 vs gendaylit
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September

December

June

September

December

8

9

10 1 12 3
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Phos 4D is a collaboration of Technische Universitat Darmstadt, Universitat
Leipzig and Lucerne University of Applied Sciences and Arts, funded by the
German Federal Ministry of Education and Research.

Working Group Members:

Lars O. Grobe, Stephen Wasilewski, Juan M. Monteoliva Peralta, Andreas
Noback (daylight research)

Claudia Machler, Clemens Briinenberg (building history)

Julian Hollaender, Franziska Lang, Jane Kreiser (archaeology)

Roxana Kath, Charlotte Schubert (ancient history)

https://www.archaeologie.architektur.tu-darmstadt.de/forschung_klarch

Moqas
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