
Assessing the “Openness” of Real Estate 
Properties based on Diverse Perspectives

Overview：
Research background:

House openness
Evaluation

PerceptionInfluence

openness elements

Influence

Explore the relationship between various elements and 
the people’s perception of openness.

Research purpose:

• Establish an openness 
quantitative evaluation method 

Impact of openness 
elements

improve house 
openness.

• Guide the housing design

• Provided by the 
National Institute 
of Informatics in 
collaboration with 
LIFULL Co., Ltd.,

• LIFULL HOME'S 
real estate website

• Contains detailed 
information(Image 
and description)


Data：

Yuan Liu, Takuya Oki (Institute of Science Tokyo)

House openness elements: Aspect 4: Structural-based openness: 

Rasterization & Downsampling

floor plan Layouts of 
elements

Layouts 

(backgrounds + Open spaces)

Processing the raw data
Semantic 
segmentation 
Model

Binarization

• Visibility Graph analysis(VGA) 

Loop by angular step

Loop by radius step

• Method: Cast lines of 
sight from each point to 
the surrounding area to 
determine its visible 
points.

each point (on the gridded image)

Determine 
visibility points

Visible nodes per ray 

“ray” of nodes 

Isovist of floor plan

Grid of nodes

Calculate the isovist

Application:
• Automate the quantitative evaluation of housing openness and integrate the results into AI recommendation algorithms to help 

homebuyers quickly filter properties that match their preferences.
• Openness affects living comfort, and good spatial design promotes mental health. Scientific evaluation of property openness can enhance 

awareness of the relationship between space and health.

• Utilize openness evaluations to optimize floor plan design, enhance the living experience, and increase property appeal and sales rates.

Aspect 2: Window-based openness：

Aspect 1: Room size-based openness: 

• Width and Length 
ratio of the room

• Area of the room:

Window length

• Window ratio 
of the wall

• Window length

• Window proportion 
of the image.Semseg model

Aspect 3: Spatial-based Openness
• Different attributes 

ratio(ceiling, floor, door) 

Floor

Ceiling

Door

Comparing the results between our 
method and the Depthmap App

Validate the VGA results 

Our method 

Visibility Graph analysis

Networkx graph of nodes Heatmap of visibility
Calculate visible metric per node

Quantitative Analysis 

Various 
house 
openness 
elements 

Extract Questionnaire

• Quantitative data

• Interior image

• Floor plan
Openness 
evaluation

Research structure：

Window length

The wall length

Extracting the various Openness elements metric by using the 
Semantic segmentation model and Image processing techniques 
based on floor plan, interior image and quantitative data.

+ The pixel of 
each parts of 

the house
= Actual size of 

the houseImage house size(pixel)

Actual house size

The scale of the 
floor plan 

Width of the room

Length of the room

Quantitative Method:

Attributs  area(pixel)

Image area(pixel)

=

=

Calculate metrics

Get the scale of the interior 
image by using reference 
object 
The pixel of ceiling 
length(interior image)

+=• Ceiling Height:

S08

VGA heat map 

Analyzing the visual connectivity 
between points within a space

Impact of spatial configuration on 
human behavior and cognitionWhat’s this? Study

visibility value

high

low
High

Low

Depthmap

High

Low• The overall distribution 
trends are similar

Method has a certain 
level of reliability

• the right section still 
has differences

Method can be 
further optimized.

• Amount: 5.33 
million properties 


