SCIl 6506: Design Analytics: Predicting Human Spatial Experience

Cinematic Spaces in the Al Lens:




Background

Machine Vision vs. Human Perception

Aspect Human (On-site) Traditional CV VLM
Perception Multi-sensory, stereoscopic, Segmentation + pre-trained weight .
. P N L P 9 : P g Image-based scene understanding
Basis holistic calculation
. . . . . : : Superior spatial relation & scene
Strengths Dynamic, rich dimensionality Structured scoring logic e
recognition
Limitations High subjectivity, hard to Poor art museum adaptation; Overly general; lacks true
statisticalize recognition errors subjectivity
Key lssue Subjectivity affecting data Generic for special spaces (e.g., art Likely due to over-generalized

stats museums) training data




Background

Veo 3 and 3.1 2 \ideo O1 Model =

Our state-of-the-art video generation model Input anything. Understand everything. Generate any vision.

Video Showcases

fadigm Shift



Hypothesis

Spatial Elements (lighting, setting, materials) Determine Arousal & Valence

INGLOURIOUS BASTERDS = Shots 29 & 30 Analysis by Matthew Scolt [MT1)
Quentin Taranting Anamorphic (Cooka) 2351
Roberf Richardson 35 mm (Kodak Vision2 2007 5297, Visiond 500T 5216}

LENS: 40mm 7

LENS: 40mm 7

1) Colour and Exposure. These two things have been meticulously looked afler here - skin lones are aimos! identical and so iz the intensily of light for each shet, Pay attention o the
veclor scopes and nolice the “skin tone ke i nght on tangel, alzo nolice the exposure of the skin on the wave-form mondor , for both shols, is siting al about 6% IRE.
Again, | believe the makeup deparimant have used some sort of glosz'shine on the sk (or i's terally sweal), and it looks awesome.

2] Bounced kight from the table nof a3 sirong as if has been previously. We see large 30f sources placed just above head heigh! providing mast of the ight in these
zhots, alf whilst making sure hight does ned llummate the background which mainfauns the contrazt of exposure belween actor and background, helping separation.

3} Look at the eye-iine of the aclors, Does # look Ike they are looking al each other? Sounds simple, but offen this importard factor i overdooked, Check your eye-lines - they make &
huge difference when it comes fo characler engagement and help with creating seamiess cuts,
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Hypothesis
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8 Movies

lﬂj"j}\iﬂ\"_&&;;“fﬁmw v M
=8 ”‘f}s“ Theme 1

futuristic

Swan Song

Theme 2
dreamy

Theme 3
documentary

Severance Eil AMove'

Theme 4
horrific

Parasite The Shining



Tools

8 MOVies X 4 Variables . '33. (frametoviqeo)

wE

Te Gra uapst Hotel :




8 Movies x 4 Variables = 32 Video Clips

Happy
Together

Swan Song

The Grand Budapest Hotel 2001: A Space Odyssey F1: The Movie Severance Parasite The Shining

db [ Lp - LN,

a & “!lir‘.

|

Original Original

Original Original Origin\a SRS T Original

Setting Setting 1 Setting

Light

Material Material I\/Iatril Material Material I\/Iatrial Material Material

Movie 1 Movie 2 Movie 3 Movie 4 Movie 5 Movie 6 Movie 7 Movie 8



User Study Design
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EXPERIMENTAL DESIGN: | MULTIMIODAL DATA COLLECTION
MITIGATING FATIGUE & HABITUATION

A. PARTICIPANTS & STIMULI B. EXPERIMENTAL STRATEGY

PARTICIPANTS: 20-30 University
Students & Young Professionals BLOCKED RANDOMIZATION +

SUBJECTIVE BEHAVROAL

PHYSALOGICAL

(SELF-REPORT SURVEY) (EDA/GSR)

(EYE-TRACKING)

Completed immeduately
after each video

GROUPING

BALANCED LATIN SQUARE E . * Monitors Skin
Emotional Metrics: Condutance
* Valence @ ggsﬁpﬂnsi;m k k and Firi?t:rgﬁa?ion
STIMULI: 32 VIDEO CLIPS GROUPING {Positive/Negztive) recw;;?;:ﬁm:c ) peak an

* Arouisa/Excited [ » Observe gaze patterns

* Divide 32 videos into Blocks

A I k od 1 et
(8-12 videos/black) [E0dES Payacgeer when 'set set
4 VARIATIONS . , ol disappseres or mdeo
T | o | g | Setalhed siEachiglock cavers QlIiersite« Eliminates Spatial Metrics:
st bl ed S G lovch clncg scene variation per scene Eliminates ] CiEnges
L il 2 rsz4 reza
oo | - | Order Effect :
e ﬁ (> | ﬁ * Thermal feel (CoolWarm) * Is gaze diffuse
3 e - . = Threat level (Safe/Threatening) > (seking clues) or focused
. mm a rﬁ -ﬁ uﬁ Realism specific threat points?
| LATIN SQUARE e o « Quantifies subescunous
e S o i i - Realism Artificial :
o ﬁ | ﬁ ' * Example: Part, A sees ‘Shining’ (Realistic) physslogical arousal
+ Necsri aneed | | i grlglna[gﬁt. P%rtL"Bh?'eeS o LALBLC « Quantifies SCR slope changes
rsza vrs4 7788 sees 'Shining’ Lighting-altre during video zoom-in
[ > first °
C|Bife

e.g, “The Shining’ Original, Lighting-alitred, etc

REST PERIODS (15-30s BLACK SCREEN) BETWEEN VIDEOS

Allows EDA levels to return to Baseline




PARTICIPANTS

SITE

BOS - Boston 1 SearchParticipant iD

20 Participanis on Site

& 5T-A-BOS-003 MONITORING Mey @6, 7971 180 T 3min I " I I I I y
L ST-A-BOS-004 MONITORIKG Msy 84, 021 15+ 3@mn l " II . I "
& ST-A-BOS5-005 MOMITORING Hay B3, 2423 & A n : ! I I l "
& AT-A-BOS-0AG AL T DR 1 H Hay B, 203 9 20 I . I I I l ]]
2 AT-A-BOS-O0F WAITING Rt Startid

& 5T-A-BOS-00E WA ITING Pl started

& 5T-A-BOS-009 EARLY TERM Apr B, e .

& 5T-A-BOS-101 FIALL TERM Aproml, FQN

Wearing time

Since midright




One video example

User Gender | User Age

Q1:

How did the video make
you feel emotionally?
(rate from 1-9, 1 means
Very Negative /
Unpleasant; 5 means
neutral; 9 means Very
Positive / Pleasant)

Q2:

How emotionally calm or
excited did you feel while
watching the video?

(rate from 1-9, 1 means
Very Calm / Sleepy; 5
means neutral; 9 means
Very Excited / Alert)

Q3:

How did the atmosphere
of the space feel to you?
(rate from 1-9, 1 means
Very Cold / Detached; 5
means neutral; 9 means
Very Warm / Inviting)

Q4:

How safe or threatened
did you feel in this space?
(rate from 1-9, 1 means
Very Safe / Relaxed; 5
means neutral; 9 means
Very Threatening /
Oppressive)

Group 1| Block 1| Video 8_B

Q5:

How realistic did the
space appear to you?
(rate from 1-9, 1 means
Completely Fake / Glitchy;
5 means neutral; 9 means
Very Realistic)

QG6:

Did anything in the video
particularly influence how
you felt? Please describe.
(Enter N/A if nothing)

The dark end
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Movie X Emotion Mean Matrix

Results -
Self-Reported Data

A: original Lo
B: setting L m
C: lighting D

D: texture e

2

- num
4

~« Movies have distinct emotional signatures, Movie
"'-'-"_1/4/5 hlghest Mowe 6/7 lowest.

movie
5

6.06

6

P~ = 2.53

valance arousal atmosphere safety




- Results
- Self-Reported Data

A original
~ B:setting

B and D generally increase positive
C consistently reduces valence,

mosphere, and safety. -

Coefficient (Relative to Baseline A)

0.6 1

0.4

0.2

=
o
i

S

—0.6

—0.8 1

C

D

iVariant | Effect

A = baseline (0)
| PV = participant variance

EUI"‘ID!I:-

atmosphere
Emotion

realism




High Arousal (9)

Mapping Results

scared

alarmed

angry

frustrated

e - distressed

Positive
Valence

(9)




High Arousal (9)

Y /N
Mapping Results
scared surprised
excited
angry
frustrated
distressed
Negative Positive
Valence £ > Valence
(1) (9)

ﬂﬂ -*ljr“ m
L

sad

tired sleepy

N7
Low Arousal (1)
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Cross-participant arousal for each video (color-coded by category)

Video category
[ Category A
[ Category B

Results - =
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Visual anchoring as a mediator between spatial video and arousal?

; , , emotion / spatial
spatial features visual exploration pattern?

perception

o The Visual Anchoring (Structural)
e In furnished environments, objects serve as "semantic anchors" that stabilize gaze.
e Removal of furniture forces the eye into a continuous search for spatial definition.

Results

Eye-Tracking Data « The Optic Flow Consistency (Dynamic)

e During a "Slow Zoom-in," the eye naturally seeks a stable "Focus of Expansion" (center point).
e In minimal/empty Al spaces, the lack of a central focal point creates a conflict between the
forward motion and the eye's inability to lock on.

« The Cinematic Compression (Compositional)
e Directors use lens compression and depth-of-field to flatten space and dictate user focus to

specific zones (Forced Perspective).
o Altering materials or lighting breaks this intentional "focal guidance," expanding the user's

region of interest (ROI) unintentionally.

e The eye attempts to re-calculate depth in a scene that has lost its compositional hierarchy.



Two types of visual anchoring patterns

focus scannhing/browsing

Results
Eye-Tracking Data
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SCI6506: Design Analytics: Predicting Human Spatial Experience

Cinematic Spaces in the Al Lens: Mapping Arousal & Perception

THANK YOU




