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Al is positioned as an auditable evidence-enhancement layer rather than a substitute for residents in restorative design evaluation.

BACKGROUND EVIDENCE FRAGMENTATION METHOD framework-building - exploratory
Walkways, pocket greens, resting nodes and courtyards are near a Dong et al. 2024 [5] b Oi et al. 2024 [6]
and used daily; their value may lie in repeated micro-restoration. EEEEEEEEEEEEE EEEEEEEEEEEEEEEEEEEEE

Yet greenery or seats do not restore when noise, heat, crowding, ENEEEEEEEEEEN ART, SRT, PRS + cohesion 2 reviews +4 | 3 renewal cases test
. . . : n =30 - B 13 visual-auditory literature computational studies coverage
poor maintenance or forced interaction persist. . ,
n =63 (2000-2023) - M 34 used field observation a Secondary evidence base
ART - Attention Restoration [1] C Fig. 2 Reported shares (original statistics; not re-coded or pooled) Source Abbroach Year
being away - soft fascination - extent - compatibility Perceived . . _ PP
restoration I[35u]bl|shed in preceding 5 yrs 87% ® Dong et al. [5] Review - multisensory restoration 2024
SRT - Stress Recovery [2] relaxation - Field observation [6] _ 5AY m Qietal. [6] Review - public space & cohesion 2024
: : : : A
affectlvg & physiological stress reduction after —> Comfort . stress | | . : . m Wang & He [7]  CV behavior detection 2093
supportive cues relief - Visual-auditory designs [5] S 43% |
emotional Behavioral outcomes [6] _ i 40% ®m Han et al. [8] Street view + DL + MGWR 2023
PRS / PRS-11 [3], [4] stability o _ _ N ® Wu et al. [9] Street view + DL + space syntax 2024
: : : : : d Sensory combination types [5] - schematic € Four questions, four traditions .
operationalize perceived restorative quality B Ma & Kwan [10] VLM + PRS-11 priors 2026
What it affords How it is used
RESEARCH QUESTION I I J._l design / GIS observation / CV b Computational studies over time - VLM limits [10]: restricted views, no nonvisual
How can restoration evidence become operational Additive  Compens. Synergistic _Antagon Relations Restoration B cultural bias
neighborhood-space criteria — and which tasks may Al mvioual maudiory B restoration SEGE e |

social science

support but not replace? env. psychology 2023 2024 2025 2026

FOUR-LAYER EVIDENCE CHAIN (FRAM EWORK) Fig. 1 - all associations conditional and falsifiable - contact not assumed restorative

Direct association retained: natural exposure - sensory relief - legibility - perceived safety --------cmmmmmmm e

Spatial design conditions Behavior settings L2 Social cohesion Perceived restoration
What the space affords “ffordl Recurring affordance x user group x activity x time build | What social relations are perceived re1atd Whether residents report restoration
> > >
Openness / accessibility || Naturalness Entry & movement Staying Familiarity / trust Safety / belonging Relaxation Comfort
Stay support Interaction support Optional activity Interaction Participation Mutual aid Stress relief Emotional stability
MODERATORS noise || heat | crowding | | mobility limitation || desire for solitude | Boundary condition: choice between quiet withdrawal, observation and low-intensity interaction
. . . - . i  RESIDENT
AI-SCALABLE Extends scale, repeatability and temporal coverage of spatial-behavioral description, with model : : : : : e . : : :
: . : 1  CRITERION Resident ratings and human review remain the criterion for social and psychological meaning.
EVIDENCE version, confidence and human audit. I DATA
[ INDICATORS & DESIGN TRANSLATION HUMAN-AI TASK BOUNDARY
Dimension Observable measures GIs vtM sec sens cv  Conditional criterion S-B-R AI-LED AUDIT RESIDENT NOT AT
Openness / Network distance, entrances, sightlines, barrier-free ® ® Legible, low-resistance, multi-route access — EEE GIS walkability & connectivity O O
access movement, distance to services not removal of boundaries . , :
VLM / segmentation pre-coding of greenery, sky, furniture, Ps O
Naturalness Visible greenery, canopy & shade, water or seasonal e o Coordinated visual-auditory—thermal relief EEE shade
variety, natural sound, thermal buffering De-identified flow, dwell time, co-presence ® O
Stay support Segts & arrangement, s.hade/rain cover, quiet corners, PS Flhoicg of duration, exposure and social EEE Flag disagreement; report accuracy and group-specific error O O
maintenance, adjustability intensity
Cohesion, restoration, cultural memory, participation quality »
Interaction Seat orientation, active edges, mixed services, age o Repeated low-threshold contact, never EEE _
support inclusivity, participation compelled Infer stress, trust or restoration from faces, posture, dwell X
Generated “resident” as a participant X

Table 1 S spatial (native units) - B behavioral (time-sampled maps, dwell, co-presence) - R resident ratings. No fixed weight, universal threshold or total score at this stage —

aggregation before validation would convert context-sensitive associations into false standards. Fig. 4 Role allocation. Video protocols minimize collection, remove identity, limit retention and
preserve accountable human oversight (UNESCO [11]).

FALSIFIABLE CRITERIA

EVALUATION UNIT & DECISION RULE

A Space-time episode = segment x period x user context x environmental state - C Mechanism card (one per episode) CRITERION STATEMENT
illustrative . — _ “Place continuous vegetation and optional quiet seats on the traffic-exposed edge to
07 : 00 10-00 1300 16-00 19-00 Spatial condition — and its provenance support comfortable short stays”

thermally exposed -

Weekda '
y quiet refuge congested

Behavior setting — expected or observed Spatial condition Behavioral process Resident outcome
. . : vegetation + quiet seats short stays comfort
Resident outcomes — social and restorative 8 i y |

Test against resident data and human-referenced AI measures - “add greenery” is not

Weekend high co-presence

Moderators — noise, heat, mobility, solitude
b Criterion coding per sampled episode

5 ______F | Disconfirmation — when the criterion fails testable
Supported Contradicted Indeterminate Not observed e
Spatial, behavioral Mechanism absent or Layers disagree or Absent in the sampled Survives Revise
and resident evidence  adverse resident evidence inadequate episode aligned spatial, behavioral and resident green view rises but noise, heat or crowding
align response evidence also rise and restoration does not improve

CROSS-CASE DEMONSTRATION Official documents evidence design & governance conditions only - bars = relative emphasis in documentation, not scores

Caoyang New Village shanghai [12] | Jinsongbei Community Beijing [13]1 [| Minzhu Village TP eyl & Foregrounded dimension
opg e [ ] o [ ] [ ] (] CY JS MZ
Nature-mobility pathway Service—encounter pathway Participation—-belonging pathway ®
: o . . ., , , , , Route continuit

Documented: 15-minute life circle; waterfront green loop linking routes Documented: “One street, two parks, two cores, multiple nodes”; space Documented: Resident dialogue; retain—renovate—demolish—add; y
and nodes. + services. community living room. Natural exposure )

AI CAN COMPARE RESIDENTS MUST JUDGE AI CAN COMPARE RESIDENTS MUST JUDGE AI CAN COMPARE RESIDENTS MUST JUDGE Repeated encounter %

route continuity, green view, walking relaxation, stress relief, thermal and service mix, staying, repeated co- whether encounter becomes trust, spatial and behavioral change cultural memory, participation o

and brief-stay patterns acoustic comfort presence comfort or burden around retained nodes quality, meaning Participation / memory O
Openness / access I s Openness / access NG Openness / access NN e foregrounded in official descriptions [12]-[14] -
Naturalness I Y Naturalness ] Naturalness ] o not foregrounded
Stay support ] Stay support I Y Stay support | |
Interaction ] Interaction | ] Interaction I Y
Resident test: relaxation and stress relief. Resident test: trust and comfort. Resident test: belonging and emotional stability. Shared e = who can enter, who

can remain comfortably, what contact
Hypothesis fails if the lopp Is inaccessible to mobility-l.imited Hypothesis fai}s if cp-presence stands in for trust, or burdens Hypot'hesis'fails if meeting counts or retained structures are taken as can be chosen, whose interpretation
residents, or heat and noise suppress comfortable staying. residents seeking privacy. meaningful influence. counts?

THREE-STAGE VALIDATION PATH Fig. 5 - gates are methodological, not numerical

sTage 1 Content sTaGE 2 Pilot xTaGE 3 Model

Experts rate relevance, importance and clarity; open Contrasting space types; pre-registered windows; Al vs Compare direct, mediated and moderated models;
comments processed. blinded human coding on a held-out sample. sensitivity to boundaries, windows, weights.

CONCLUSION

® From isolated features to a four-layer evidence chain.

Observable criteria without universal weights.

Al improves scale and diagnostic resolution; residents anchor meaning.

Cases illustrate pathways, not proof of restoration.

Gate: retain clear, relevant, non-redundant criteria; Gate: adequate agreement, reliability, validity and Gate: replicate associations before any weights or

document minority objections. feasibility. standards. LIMITATIONS
Secondary evidence only; no resident data - Chinese cases only - weights and predictive validity
untested.
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