Property Modeling Project — USP 175: Site Analysis ~ Fast Facts

Advisor: Susan Peerson, FAICP Scope: 3 projects showcasing different,

Your imagination related applications of CCTs & the data

acquisition workflow
®
W Primary tools: Unreal Engine 5,
ln the real Orld . Cesium, SketchUp Pro, Python, C/C++

Additional reference:

Cognitive City Twins

Digitizing urban spaces.

Occupancy Prediction Using Building
Operation Data (paper) and more details

Virtual Views _ | on the projects covered at pndang.com
As Al and scale computing rapidly evolve, data-intensive applications ?;Tjr‘]’l'tsgsgjfnfg:;‘;fs";ﬁ;zraa?life‘ﬁ;jvift'me Desien inspiestion: Perkins&Will
are essential for leveraging new technologies, enabling innovative use Outline: Downtown SD, the coastline, and 6 Ave at sunset.
5 = i 3 i e i . . -> Informing value to owners and helping potential
cases that optimize efficiency and benefits. Cognitive city twins (CCT) renEntsTatsrentaldesising
integrate Al, data visualization, and spatial computing to effectivel : :
grate Al, date . : P puting y USP 175 Project — H2 Hillcrest = > e e e

convey information and ideas. _ o~ O e
Property modeling and urban space " i —— B - oo
simulation for planners & designers = -

Definition: Time of Day
COgn itlve City th n a Inte rnship - Co gn itive City Twins Ins.piljation ﬂoorplzfm .courFesy of Vive on The Park | Application de};éloped.at UC San Diego
_, ‘ . Building model built in & imported from SketchUp Pro w/ Datasmith plugin
; | — L Two CCT platforms: one of New York City for _ . o
Communicat|ve, The phyS|Cal bl.“l.t Dig'tal mOdel Of commercial real estate & one for UC San Diego At 3775 Sixth AVG, H2 Hillcrest envisions a state-of-the-art
intelligent Sesistive . bueical . urban infill, mixed-use redevelopment project to address
? environment physical entities housing needs, support pedestrian-oriented environments,
° DSC 190 Project — Internet-of-Things and celebrate the history and culture of Hillcrest.

- Coghnitive City Twins: Digital simulations of physical environments, leveraging Ways CCTs get data, work with Al and Leveraging UE 5’s purpose as a game engine, users can be in

interact with the built environment 1stor 3" person to tour a project in a CCT. Project information

innovative human-computer interactions and Al to create intelligent, communicative,
and supportive systems, enhancing user experiences and improving decision-making.

is conveniently displayed on widgets, simplifying the home
search process and improving user experience.
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222250509,

Envisioning Public Spaces Community Engagement
CCTs let planners test ideas in the real world. Implementing higher densities will raise issues of
Sophisticated CCTs can be dynamic simulations. structural cohesion and shadows over surrounding
Keywords: data science, real estate, urban design, urban digitalization, loT, Al, digital twins > Allowing users to test different busyness properties, CCTs visualize such impacts.
levels, traffic flow, commercial & public uses - Allowing developers to take action
Urban Development a Project — AIP 197: Cognitive City Twins loT, Al, Immersive Realities ° Project — DSC 190: Internet-of-Things  UC San Diego
Advisor: Neil Smith, Ph.D. Advisor: Jack Silberman, Ph.D. HALICIOGLU DATA SCIENCE INSTITUTE

Re defining data Teammates: Jack A., Sofia N., Garvit A., Hanzen Pllt the CO gnitive

S., Jessica Q., Derrick L., Giovanni V., Ghaida A.

UCSanDiego
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access and visualization. 111 Cognltlve cities. SOCIALSCIENCES </
N ue 41 Team 3 UC San Diego  46.00% 75.74°F Urban StudleS and Plannlng
U + q ry Team 3 UC San Dicgo  46.00% 75.56%F
9 Team 3 UC San Dicgo
CESIUM UNREAL
H FOR UNREAL ENGINE 6638 Team 3 UC San Diego  46.00% 74
TritonCRE Visualizer O loT Device (ESP32) W — D“_:“ @2 : A\
8 Spruce Apartments A device that collects live sensor readings, I QUALCOMM
transmits data to the cloud, and adjusts NVIDIA. Ml_-ISQL INSTITUTE
Select a building to view metadata. > b — | . . L. . . lighting dynamically for energy efficiency
e —— : : o TritonTwin: a digital model (CCT) of UC San Diego, designed to
h inf : f d f l f d viah O Solar Module - 2
P enhance information access for students, faculty, staff, and visitors. THe devica s poWeTs by a5V D SolaF BaFis] @UC CYBER-ARCHAEOLOGY
s Sp“ljfé'(‘ (l,I);:[)Ornll()H ’ B~ - : : . ' Connected Via a power management module " Vv CENTER FOR CYBER-ARCHAEOLOGY & SUSTAINABILITY AT UC SAN DIEGO
Use: Residential Skyscraper ! " ‘~r 2 B ‘ " 7. eC C : g
s R'r»‘..(j-{ glo,?;iy{z(-.,flo.n...‘ £ B 1., ¥, “ {eehHice’ RolErs ( : Input voltage under bright sun
Developt e et ? i ol b | - Visualizes loT metrics (e.g., busyness, noise, any sensor data)
A ontractor: Kreisler Borg Florman . " < = s s & SCience the Data
chiteil - Vertical bars use UES instanced static meshes with dynamic : .
Architect: Frank Gehry b o - } _ _ Sensor data are transmitted to an online
e i > , spawning, scaling, and georeferencing MySQL database for storage and analysis 3
BIN: 1087485 : ) y = - Ground coloring uses Cesium cartographic polygons, raster (") Humidity time-series graph :
el W LR overlays, and color blending across material layers S . :
1 Bed, 1 Bath: ~$6,300 A :'“""“”"5"""5““"‘"'*"""’% :leﬁooﬂlu‘\n)ﬂo»q-“x-ﬂwlou Cognltlve Clty TWInS Integratlon :
2 Bed, 2 Bath: ~$10,000 [ 1 AT 1.5 e ; 5 - ; CCTs query data from the server for .
I f"““""‘""""”“"""' e e o Synthetic data and prop navigation bar used for demo purposes | Application developed at UC San Diego processing and display in the digital world Support from Raymond S. (TA) and Aidan R. (Teammate) | Device built at Makerspaces, UC San Diego
Y UL, Triton
Property information courtesy of 8 Spruce | Application developed at UC San Diego — H2 Hillcrest site at Sixth & Pennsylvania — San Diego
Revells Ptaza Lo el Al Integration: Advanced object detection models allow CCTs to see (CV)
TritonCRE: a digital model (CCT) of New York City for commercial e Matthows Quad [ — anatnink (4): €ar-; Toot-; cyclist-Iaffic Can.bemonitoked 1o Identty in-;
; " ; 2 = S v g out-flows, congestion points, unique activities and behaviors.
real estate professionals. With a single click, users can access all T Warren Mall > Helping planners design effective public infrastructures

STy R

- Informing architects of prime spots to strategically place bldg. frontage

- With a good understanding of value, backed by data, simulations, and demo in Phu D an g
a user-friendly CCT, the property realizes its highest & best use

"~ Canyonview

relevant property information in one place, eliminating the need for
Aquatic Center

tedious, sporadic data collection and juggling multiple tabs. .
SR pndang@ucsd.edu
Technical Details:
- Model: PyTorch + YOLOv5x
- Indevelopment: (1) run model on NVIDIA Jetson Nano + camera as

an edge device (physically operate in the real world), (2) make CCTs
VR-compatible forimmersive UXs, (3) incorporate Al metahumans Real Estate & Dev.

Urban S. & Planning

Technical Details:
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- Developed with the Cesium NYC tileset, features, and metadata
- Line-tracing (red line) for the building selection mechanism
- Selected property’s information displayed on widgets
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