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|l.Introduction

Greetings from Hong Kong!
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|.Introduction

Such process is time-consuming, labour-intensive, and costly.

e The process needs assistive tools.

Traditional view assessment

(1) Physical site (2) Data collection (3) Data analysis
observation

GOOD VIEW

ENTRANCE AXIS

Typically, view is assessed manually by physical site observation, data collection, and data analysis.

EXTENDED VIEW™
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Architectural space planning

Space planning, building form design, and furniture
arrangement to maximize the benefits of good view

URBAN HARBOUR VIEW
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|.Introduction

* To facilitate the view assessment in architectural design, the simulation method has been adopted
as a convenient and effective tool.

Methods Forms Advantages Disadvantages
) Pr'O]eCtI.OI‘l ) Time-consuming and
: 2) Raytracing on hand-made : ,
Process modelling ) Quantified analysis unscalable
models - .
, 2) Insufficient 3D details
3) Fish-eye lens
View assessment based on N :
- . : I) Visibility analysis
existing City Information -
2) View image capture

Models (CIMs)
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|.Introduction

 However, the CIM-enabled approach for architectural space planning has not been realized in both research
and practice.

e This research, therefore, aims to develop a model through which CIM can be extended to assist view
assessment in architectural space planning.

City Information Model (CIM)

R

Space planning, building form design, and furniture
arrangement to maximize the benefits of good view

Architectural space planning

Traditional view assessment

URBAN HARBOUR VIEW

(1) Physical site (2) Data collection (3) Data analysis
observation

' '_‘...__o _

GOODVIEW 10 = 2

.0‘ |
' 2
EXTENDED VIEW | 12

BUBKER ZONE
ENTRANCE AXIS
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2. Research Methods

e This research comprises five stages to both resolve real-world challenges and constitute knowledge contributions.

Stages Methods Outcomes
Reviewing literature related to
Empathize —— view assessment and architectural > Context understanding
.g design I
= 3
S
Defining critical challenges
Define > o 5 > Problem statement
in the view assessment process
|
¥
. . CIM as an assistive tool
Brainstorming :
Ideate > : > for the view assessment
to explore the resolution . . .
@ in architectural space planning
é ) I h 1 based |
Developing the simulation-base :
COPIS The new model for view assessment
Prototype > view assessment method and < . .
. . . in architectural space planning
aligning with the current practice
[
= ¥
uEa The integrated model for view
2 | Validate > Case study implementation » assessment 1n architectural space
g‘ planning with practice example
—
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3.The Integrated Model for View Assessment

e After reviewing the literature, redefining the real-world challenges, and brainstorming the potential
solutions, the new view assessment model is generated.

e |tis the consolidation of simulation-based view assessment and traditional site observation and evaluation.
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3.The Integrated Model for View Assessment

Traditional view assessment

(1) Physical site observation (2) Data collection (3) Data analysis

GOOD VIEW

",

EXTENDED VIEW

BUBYER ZONE
ENTRANCE AXIS
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3.The Integrated Model for View Assessment

(1) Input (2) Data preprocessing
Criteria— > Geographic — Observationsite —> View site ——
registration determination sampling
View type /il )

3D CIM

Simulation-based view assessment

.

(3) Semantic extraction and mapping

E— Semantic

segmentation

—> View photo generation

View datasct: (Camcra sctting: FOV: 60)

View images Detection results Feature labels

Vegetation

el R
ﬁ

I
-

ii

T B

Motorcycle

First layer

.|--
[ M
.

1
Fence !

— Multimodal

regression

Nature
view index

Construction

view index

Mapping

Second layer
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3.The Integrated Model for View Assessment

Architectural design
and space planning

Architectural design and space planning

External design

Building form

<

Building envelope

\ 4

Large proportional nature view oriented

A 4

Space planning

Floor zoning

\ 4

Maximum nature view resource utilization

<

Room zoning

A\ 4

Global view resource distribution

Internal design

Furniture arrangement

A\ 4

Regional view resource distribution

<

Window settings

\ 4

More view acquisition oriented

\ 4

High-quality nature view oriented
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4, Case study

 To validate the feasibility of the integrated approach, the Pokfield campus,
the University of Hong Kong, Hong Kong SAR, was selected to be a case study.

Case area Experimental environment
Workstation: two Intel XEON E5-2690 v4 CPUs
(2.6GHz, 28 cores),
64 GB memory,
. ; . s ) Nvidia Quadro P5000 GPU,
fosdemic  Jow- g Al . o __ o Windows 10 Enterprise 64-bit.

Complex
(Business

View visualization platform: Cesium (1.73)

Learning Hub,
Conference
Centre

Pl IR sy Deep transfer learning model: DeepLabV3

View prediction platform: Orange3 (3.26.0)

THE UNIVERSITY OF HONG KONG & i & 2 [i[s] = =
faculty of architecture == e/ iLab| i by




4, Case study

The integrated model for view assessment in architectural space planning:
A case study in Hong Kong

Traditional view assessment Simulation-based view assessment

o Criteria 3D CIM 2D site
8
] . ~a -
- ‘5 =] S
s S (=" . -
@ S = View type
z 8 =

w
n_‘ -
—_— —8

(2) Data
preprocessing

1. Preparation and brief
(2) Data collection

)
S
Nﬁ
= g
2 .
& | 7L
o .2 o
@ ES 2 g
& g s 5
7] < g s
o ] o «
= = 5]
IE 5
g - =
§ -
5 ,
2 ;

=

2P

£

g

g

)

e

THE UNIVERSITY OF |‘l0NG KONG & & K 2 ﬁ?] -I_ b| 8
faculty Df archltecture Eﬁ%ﬁ m ‘ I a The urban big data lab




4, Case study

e The design team can use this quantified view result as an accurate indicator to guide the space planning.

£ TR LT T S

16
|

Area with for less important functions, e.g.,
i circulations, building systems, and storage

Il,(q

Area with a view for functions, e.g., lobby,
B4 classroom, library, office, and research units

"_’ Area with a view for functions, e.g., classroom,
library, office, and research units
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Zmling and functions analysis
based on the view assessment results
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5. Discussion and Conclusion

Significances

|. Revealing difficulties in the conventional site observation, which support the promising approach of using
computational technologies

2. Validating that
e CIM can be a less expensive virtual platform supporting view assessment in architectural design and
space planning.
e Its outcome can confirm the qualitative result from physical site observation and add more details to
facilitate precise and rapid decision-making throughout the entire architectural design process.

3. Confirming that its integration with the conventional assessment approach transforms the view assessment
process from qualitative to mixed methods: combining qualitative and quantitative data.
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5. Discussion and Conclusion

Industry contributions

e Developing CIM to be an assistive tool for quantitative view evaluation in architectural design
* Providing the integrated model with practice examples

Limitations

 The proposed model is especially efficient for a site renewal or design within a less-changed complicated
environment and area, like Hong Kong.

A view is merely one of numerous architectural design criteria. It therefore must be weighed and balanced
with other factors.

Recommendations

e The CIM-enabled quantitative view assessment model can be considered as a part of generative design.
Future research is recommended to integrate the proposed model with other criteria and computational
tools to advance the computer-aided generative design further.
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