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= Education
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Film Production meets
LLMs




N
Improvement of Effects in Films

- Practical Effects (since the beginning of filming)

« Optical Effects and chroma keying/green-screen technology (1960s — 1970s)

- Computer Generated Imagery (1990s)

« Integration of 3D CGI elements with combination of green-screens (2000s — 2010s)
« Virtual Production (2020s)
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Virtual Production

« A production technigque :
involving an LED-Wall and @ i T e o T THE]
Game Engine s N i llllllll!i

miy
« In camera visual effects (icvfx)

« Adding effects at pre-
production instead of post-
production

Virtual Production Set at CreatiF Center/HFF ».
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Virtual Production

* Relatively new concept

« No well defined best practices

« How to approach from idea to the film concept

« How to approach from scenes in the script to the assets in the
game engine




MOVIE SCRIPT EVALUATOR




LLM

* Reads the film
screenplay

« Extracts VP relevant
items

« Compares it with the
existing assets

Game Engine

The scenes in the
screenplay are built
with a game engine

Provides the existing
assets

Maintains and
mManages the assets in
the project

Movie Script Evaluator

Pix-e

Intermediate layer
between the game
engine and the LLM

Provides a GUI for the
user

Movie-Script-Evaluator
is a module inside of
Pix-e




Software Architecture

{Unreal) Game
pix-e Engine
[
Custom Unreal Plugin
Backend
fetch
LLM g P _i,| existing backend N ) assels
l modules »> unreal middleware
h,
y
scenariofasset | .
evaluator :—l—b website crawler
Assets
4

Unreal Engine Asset StﬁT\e‘
Frontend (Fab)

Architectural Sketch of the Project

The components marked with grey are optional.

In the overall structure, the scenariofasset evaluator gets a movie script as
bt file, then it fetches the existing assets from the Unreal project via Custom
implemented plugin for Unreal Engine. (Optionally, it searches the web for
assets to use in the scenes)

After the evaluation it provides user, whcih assets can be used in which scene
and which assets are missing. Based on that analysis, the decision for asset
generation can be made.




Screenplay Upload

‘* pix:e 9 + Google Gemini v c

Movie Script Evaluator

Welcome, cnblgn@hff-muc.de!
Your user id is 2
The project Id is 8edb5al1-30be-40d0-a3c4-8c192110b0ac

Movie Scripts List of the Existing Assets
. Total Number of Assets: 0 = Search Assets by Name
Close the list

Upload a New Script Asset Name UClass Name Asset Path

Analyze Script Get Recommendations Show Recommendations No data

Evaluate Missing ltems

-
v

Overview of an Empty Project Inside of Pix-e/Movie Script Evaluator




Analysis of Screenpl

Analysis Result:

Scene Analysis

Scene Asset Name Asset Type FAB Keyword Notes
Add
Scene Asset Name Asset Type FAB Keyword Notes

1EXT. JAPANESE IZAKAYA BAR-NIGHT 1

1EXT. JAPANESE [ZAKAYA BAR-NIGHT 1

1EXT. JAPANESE IZAKAYA BAR-NIGHT 1

2 EXT. JAPANESE IZAKAYA BAR-NIGHT 1

2 EXT. JAPANESE IZAKAYA BAR-NIGHT 1

4 EXT. JAPANESE IZAKAYA BAR-NIGHT 3

Tokyo Tower

High-Rise Buildings

S Sweater Pin

Terrace Railings

Neon Lights

Drone Shot - Tokyo

Architectural Model

Cityscape

Clothing Accessory

Architectural Detail

Lighting

Environment

tokyo tower model

tokyo cityscape

abstract pin

terrace railings

neon street lights

tokyo night cityscape

Background prop for establishing location.

Background urban environment.

Character's identifying pin.

Location feature.

Street lighting effect.

Establishing shot of the city.

Screenplay Analysis Overview Inside of Pix-e/Movie Script Evaluator




Recommendations of LLM

Recommended Assets:
Recommended Assets

Asszet Name Asset Type Description
ControlRig_Triangle_3mm Architectural Detail Potentially useful for detailing building facades
ControlRig_Triangle_Tmm Architectural Detail Smaller scale triangle mesh, suitable for fine de
ControlRig_Stard_3mm Architectural Detail Star shaped mesh could be used for decorative
ControlRig_Stard_1mm Architectural Detail Smaller star shaped mesh, suitable for detailed
ControlRig_Square_3mm Architectural Detail Square mesh for building elements or structural
ControlRig_Square_1mm Architectural Detail Smaller square mesh, for finer architectural det
ControlRig_Circle_3mm Architectural Detail Circular mesh for architectural elements.
ControlRig_Circle_1mm Architectural Detail Smaller circular mesh for detailed architectural
ControlRig_Box_3mm Architectural Detail Box mesh for building elements.

Display of the Recommended Assets by Movie Script Evaluator




Scene Analysis

Scene

Add

Scene

1 EXT. JAPANESE IZAKAYA BAR -NIGHT 1

1EXT. JAPANESE IZAKAYA BAR -NIGHT 1

2 EXT. JAPANESE IZAKAYA BAR-NIGHT 1

4 EXT. JAPANESE IZAKAYA BAR-NIGHT 3

Asset Name

Asset Name

Tokyo Tower

High-Rise Buildings

Neon Lights

Drone Shot - Tokyo

Asset Type

Asset Type

Architectural Model

Cityscape

Lighting

Environment

FAB Keyword

tokyo tower model

tokyo cityscape

neon street lights

tokyo night cityscape

Analysis of Missing Items

FAB Keyword Notes

Notes

Background prop for establishing location.

Background urban environment.

Street lighting effect.

Establishing shot of the city.

Output of Missing Items Analysis

Asset Coverage

NOT_FOUND

NOT_FOUND

NOT_FOUND

NOT_FOUND




Experiments




Evaluation of the Tool

Technical Evaluation — Comparing the tool among different screenplays and LLMs

" | LMs: » Screenplays:
= GPT-41] = Tokyo At Night (2026)
= Gemini 3 Flash = September b
» | lama 3] * The Seed of the Sacred
» DeepSeek-R] Fig

= Gemma3:4b
= Gemma3:l2b




Methodology, Ground-Truth
Annotation

» Well-defined process in classical film production

= Reading the script and tagging elements to create o
shooting plan

» | LMs tagged the screenplays specifically for
virtual productions needs

* To be able to have comparability, those items
are tagged manually, then it is compared with
the outputs of the LLMs




Screenplay Analysis
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Percentage of successfully detected items per LLM




Screenplay Analysis

DeepSeekq Gemma3 | Gemma3 | Gemini 3
GPT-4.1 | Llama3.1 R1 AR 19B Flach

True Positives 48 23 23 13 30 32

False Positives | 0 0 0 1 0 1

False Negatives | 9 34 34 7 27 25
Precision 1 1 1 0.93 1 0.97
Recall 0.84 0.4 0.4 0.65 0.53 0.56
F1-Score 0.91 0.58 0.58 0.76 0.69 0.71

Confusion matrix components (TP, FP, FN) and derived precision, revall and F1-Score for each

evaluated LLM regarding screenplay analysis




Screenplay Analysis

. . . Standard

LLM/Film Project Arithmetic) Median | pq ;.

mean (z) | (1) .

tion (o)

GPT-4.1/Tokyo At Night 18.67 17 3.09
GPT-4.1/September 5 21.67 21 0.94
GPT-4.1/SSF 19.67 18 2.36
Ggmlm 3 Flash/Tokyo At 10.33 10 047
Night
Gemini 3 Flash/September 5 13.33 13 0.47
Gemini 3 Flash/SSF 11.33 11 0.47
Llama 3.1/Tokyo At Night 10.67 9 3.09
Llama 3.1/September 5 3 4 2.16
Llama 3.1/SSF 5.67 8 4.03
DeepSeek-R1/Tokyo At Night | 4.33 6 3.09
DeepSeek-R1/September 5 5.67 7 4.19
DeepSeek-R1/SSF 7.33 9 5.44
Gemma3:4B/Tokyo At Night | - - -
Gemma3:4B/September 5 - - -
Gemma3:4B/SSF 17 18 1.41
Gemma3:12B/Tokyo At Night | 9.33 10 0.94
Gemma3: 12B/September 5 12.33 12 1.25
Gemma3:12B/SSF 9.67 10 0.47

Comparison of relevant items generation based on LLM and film screenplay

.-



EVALUATING SCREENPLAY
ELEMENTS WITH THE ASSETS

» The models try to find corresponding Unreal
Engine assets for the screenplay elements

» There are few elements in the screenplay and we
have a huge asset data library

* The system gives a recommendation list of the
existing assets and also indicates which of the
elements in the script do not exist in the asset
lilorary

=



Evaluation of the Assets

» Only 3 models were able to produce results:
= GPT 41
= Gemma3 12B
= Gemini 3 Flash




Evaluation of the Assets
(Found Assets)

. . . Standard

LLM/Film Project Arithmetic| Median | p) ;.

mean (z) | (x) .

tion (o)

GPT-4.1/Tokyo At Night 381.33 382 12.26
GPT-4.1/September 5 53.33 53 12.66
GPT-4.1/SSF 33.33 33 2.05
Gemini 3 Flash/Tokyo At
Night i ) )
Gemini 3 Flash/September 5 69.33 102 49.05
Gemini 3 Flash/SSF 32 43 22.99
Llama 3.1/Tokyo At Night - - -
Llama 3.1/September 5 - - -
Llama 3.1/SSF - - -
DeepSeek-R1/Tokyo At Night | - - -
DeepSeek-R1/September 5 - - -
DeepSeek-R1/SSF - - -
Gemma3:4B/Tokyo At Night | - - -
Gemma3:4B/September 5 - - -
Gemma3:4B/SSF - - -
Gemma3:12B/Tokyo At Night | 292 316 47.24
Gemma3:12B/September 5 58 60 12.33
Gemma3:12B/SSF 24.33 26 2.36

Comparison of recommendation list generation based on LLM and Unreal Engine project

5 m



Feedback of the
Professionals

Off the record..




lasked to the VFX professionals
working at the Film University




lasked to the VFX professionals
working at the Film University
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lasked to the VFX professionals
working at the Film University
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= With that, we can save time on film projects




lasked to the VFX professionals
working at the Film University

= |t IS a useful tool
= With that, we can save time on film projects
» However, It needs some advancements...




Future Work

= Visual Analysis and Automated Asset Tagging
leveraging

» Auto-visualization and scene creation inside of
the Unreal Engine

= Integration to the Existing Asset Libraries




Thank you!




LETS KEEPINTOUCH

Can Bilgin
Full Stack Developer @CreatiF

Center | M.Sc. Computer Science... \/
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