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import numpy as np
import open3d as 03d

def vari_index_per_parcel(cloud: 03d.geometry.PointCloud, line_sets: list) = tuple[list[float], float]:

Compute the mean VARI (Visible Atmospherically Resistant Index) per parcel
using the colors from a point cloud.

Args:
cloud (03d.geometry.PointCloud): Open3D PointCloud object with colors in RGB [01].
line_sets (list): List of cubes/bounding boxes defining the parcels.

Returns:
tuple[list[float], float]:

- vari_parcels: List of mean VARI values per parcel.
- mean_vari: Mean VARI across all parcels.

= . i ndingBox.create_fr ints(
03d.utility. Vector ints)

# VAR| across
ari = np.nanmea

re ari_parcels, mean_vari

import numpy as np
import open3d as 03d

def vari_index_per_parcel(cloud: 03d. .PointCloud, line_s t) - tuplelli
Compute the mean VARI (Visible Atmospherically Resistant Index) per parcel
using the colors from a point cloud.

Args:
cloud (03d.geometry.PointCloud): Open3D PointCloud object with colors in RGB [0,1].
line_sets (list): List of cubes/bounding boxes defining the parcels.

Returns:

tuple[list[fioat], float]:

- vari_parcels: List of mean VARI values per parcel.
- mean_vari: Mean VARI across all parcels.

vari_parcels = []
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VISION Degins
wIth the eyes,

Sut truly takes
place IN the brain.




Image Credits: Leonardo da Vinci, study of proportions 1490 ca. noumeia
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Image Credits: Representation of consciousness Robert Fludd. 1700 noumena
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Images: Kant, Heidegger, Harman



Image Credits: Eadweard Muybridge noumena



Deep neural network

3 hidden layer 1 hidden layer 2  hidden layer 3
input layer
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Image Credits: towardsdatascience.com noumeinna



Image Credits: towardsdatascience.com
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Image Credits: Space Syntax, Royal Academy of Arts, 2002,
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Image Credits: Spatio-temporal crowd density model, Fradi et al., 2014



State of the Art - Image Analytics
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NBA Field Goal Attempts 2006-2011

SROT DISTAMCE IN FEET
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ENERGIA:
MODELS D’ANALISIS

[MDDEL A

AREA DE PLANS:
IS

INDEX EDFICABILITAT:
)87

ESPAI PUBLIC ZONA:
WO m

NOMORE OF PARCEL LES:
“w

zoom OEOIRICHS:
ALTURA MAXIMA:

L L

RADIACIO:
FACANA

[MODEL A]

12%

de millora respecte barri de referéncia

Nz

ENERGIA:
TOTAL

{MODELA]

26%

de millora respecte barri de referéncia

IL-LUMINACIO:
DAYLIGHT FACTOR

[MODEL A]

de millora respecte barri de referéncia

noumenna



ROBOTIC M2FPPIMG

Barcelona, Spain
2018
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Urban Robotic Monitoring
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FLEMNMIMNG  —

Programmable Urban Landscapes
1859-2025
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[Mel

Frosinone, Italy
2012

L=

Hi everubody! I'm Ned.

I am here to present a study on
the issues of urban planning and
the potential of new parametric
tools in generating innovative ur-
ban strategies, As you know cit-
ies are data containers con-
stantly changing. Hou to interpret
them? Which one to choose? Our
case study is a small Italian city,
Frosinone,
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FASE INGENERAZIONE ZONING [GZ]

GINSISTENA INFRAZTRUTTURALENANALIS! GI\SISTENA INZEDIATIVONANALIZI GZ\ECOSISTENA URBANONANALIZI

To obtain a rational zoning of the
city we overlapped the building fa-
bric and the urban green infra-
structure system. The result is a
zoning divided into six areas.

RO STORICO

sowizi
INMUSTRIALE
RESIDENZ IALY
D’ ESPANS TONE

293955
EEEEES
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mSIHULﬁZIOHE COSTRUITO [SCINZONA 2

Land use is a key issue,

In these schemes we show the
proportions betusen the build-
ings and the green zones. Each
area has differents tupologies
and densities characteristics. The
green services are generally
poor, The louw density of the out-
laing areas is rather high in the
main areas, where, however, build-
ings aren’t inexplicably developed
in height,

W 20Ma 1 W 2084 2 = zowa 3 = ZoMa 4 W zoma S o ZoNA 6
ISCINC.......58x (SCINC....... 3% 1SCINE \26% 1SCINE. 97 ISCINC.......52x (SCING. ......25%
Wsonw. 142 oo 61 W scnw. 75x Moo .. 63s Moo 48 T I R 752
B cscvavar.  4x B cscavenuat. . 5 W scawonvar. . 1z L TV INPNTTS ST B iscowwvar. 1« L FETSINTNCTN S
LEGENDA (SCINCOSTRUITO M cscovenoe B (SCINVERDENUERDE ATTREZZATO
1 H- 1 - | ) IR Rl =
(] O o >
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FASE 6\GENERAZIONE NETUWORK [GN]

[ENIN

SLA COMMESSIONE DEI POLI CREA UNA RETE
CHE DIVIENE UM NUOVO STRTUMENTO DEL 218~
TEMA INFRASYRUTTURE.

S0 here it is our mesh. The inten-
tion is to establish road lauouts
which have the potential, depend-
ing on the program that the city
decides to adopt, to be plotted in
highways, lanes for public trans-
port, pedestrian or cucle paths,

[GNINETRADE A SCORRINENTO VELOCE [GNINTRACCIATO DEI MEZZI PUBBLICI [GNI\PERCORZ! PEDONAL! [GNI\PERCORE] CICLABILI
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Consell de Cent - Girona 09:00am
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2023
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Urban Robotic Monitoring
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Publications

Artificial Intelligence in Urban Planning and Design
(Elsevier, 2022)

Artificial Intelligence
‘in Urban'Planning
and Design

Technologies,‘
Implementation;
and Impacts

Edifod by
WS “fmdai As, Prithwish Basd and Pratap Tahwar

Routledge Companionto
Artificial Intelligence in Architecture (2021)

1y ROUTLEDGE
i{ COMPANIONS

Biennale di Venezia, Communitaresilienti.

(D Editore, 2021)

IAAC BITS, Learning Cities
(ACTAR, 2022)

DELLA
CULTURA

B

MINISTERO i'
%

Data, Matter, Design: Strategiesin Computational Design
(Routledge, 2021)

MATTER
DESIGN

STRATEGIES IN COMPUTATIONAL DESIGN

Editad

NIZ
MARCELLA DEL SIGNORE

Responsive Cities Symposium
(2023)
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