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Cognitive Inhabitation Analysis: Demonstrating Cognitive-Agent Simulation in
BIM-Based Architectural Space

*

M

o g

Song, Min-Jun

N o s

L O =

Jeon, Young-Hoon

Abstract

Space gains its use from the relation between form and occupant, yet design-stage prediction has rested on form alone. This study

demonstrates Cognitive Inhabitation Analysis: agents with memory, reflection and planning inhabit an unbuilt BIM school plan and the space

is read from their conduct. In three days and three seeds, 36 agents left trajectories and 1,542 free-time conversations, read as five patterns:

home base, encounter, appropriation, diffusion and adaptation. The output answered to space, occupant and time. Where form predicts, it

converged with space syntax (occupancy r = 0.62, co-presence r = 0.67); where form is silent, it read further: cross-grade encounter was set

by layout, not disposition, identical clusters diverged in use by grade, and bonds accumulated across days. The method thus brings

inhabitation into the design stage and shows, before construction, what layout governs and what the occupant does.

7IHE : JAAF oo|HE, AAAFEA, BIM, AF AEdH A
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Setup (Ch. 2) — Space - Agents - Time Profile & Daily Plan (verbatim)

Agent's Decision — LLM Execution & Repla Raw Data & ltems (2.4)

# 24a Mirae - Grade 2, Classroom 2-4

innate:  imaginative, storytelling,
audience-seeking

- g o

IFC (BIM) geometry — 0.5 m grid = = | lifestyle: arrives already narrating

Three layers: passage - floor - sightline \_[: 5 the morning to herself ..
‘"‘—r» learned:

Space 2.1 Two-storey school plan T

Central commons + three symmetric clusters

.. beginning of Piaget's
Plan - 1F + 2F stacked

AN

# daily plan - free-time slot

At 8:30, you have arrived at school.
You have free time until 8:55 —
explore the school, chat with friends,
use the restroom, take a walk, or

J simply relax. Do whatever feels right.

Agents 2. 2 36 cognitive agents

99 Profilo = grade layer + individual layer

556666000000  grade: developmental theory — disposition - inerests

grades2 58 (12 0acn)  INAVidUal: temperament - arrival habit - story

Time 2.3 Classes fixed, free time self-directed

Same timetable x 3 days - free time is the observation window Lists what one may do;

|_assigns neither a place nor a partner.

memory carries over to the next day.

concrete operational stage ..

Trajectories — Fig. 2
Sequence of coordinates
Occupancy - movement - departure

©,

memory - reflection - planning
—» destination - dislogue Co-presence pairs - proximity time
S —
S
Dialogues — Fig. 2
Pile of dialogues
Partner's class - grade - connection

“day": 1

"03-04 08:53",
"Cluster Lounge 2",
"2F",

"pus": (35, 991,

"pair': ["24a", "24b"],
“cross": false

i

Gonversion - activity - topic words

Five patterns — Ch. 3

Six items (Table 1) cross-tabulated

Place, coordinates and partner
are not inputs but the agent's

by grade - space - day

3 days x 3 independent seeds (1.2)

Position and action retraced home base - encounter - appropriation
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Anchoring — The cluster widens the peer group

other class same class

Day 1 Day 2 ESEWTE b, 3 ET
same class 24 - other class 7 same class 20 - other class 19 same class 16 - other class 29
—t — —

BERBES

Encounter — Tal that crosses grades

cross-grade same grade

Al three days 40 12:00 hour (lunch) Al other hours |62 26

cross-grade 61 - Commons 30 - Cafeteria23 ~ cross-grade 22 - Commons 6 - Cafeteria 13 cross-grade 39 - Commons 24 - Cafeteria 10

Appropriation — Same structure, different use
_— mm, M Gokes
Grade 2 . Grade 5 EGEE Grade 8 En

117 talks - lounge 56% - group rm 1% 159 talks - lounge 40% - group rm 16% 158 talks - lounge 34% - group rm 24%
a

xs
®!

Diffusion — How the topic 'mural’ travels

cross-grade M 5 5 Grade 8 carrier earlier days

Day 1 Day 2 Day 3
mural’ talks 44 - cross-grade 1

mural' talks 72 - cross-grade 14 mural' talks 77 - cross-grade 10
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(b) Prediction vs. observation
integration x observed dwell - convergence, residual

(a) Space syntax prediction
global integration - 27 spaces - convex-space map

c 2
Global integration 1 identical form - integration 2.106
C——

® Lounge 2 31,931
Central commons

1211 3.460

,,,,,,,,,,
® Lounge 5 26,520
Cafeteria

0k - ® Lounge 8 20,151

Observed dwell (steps, 3 days)

1,670

r=0.62

20m 1 )
Global integration (space syntax)
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