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We introduce ImaginateAR, a mobile Al-Assisted AR authoring tool that lets

non-experts create AR scenes simply through speech.
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The ImaginateAR System

01 A custom outdoor scene
understanding pipeline.

02 A fast, remote asset
generation server.

The bench looks a
bit empty... Let's
add something to
liven it up!

Sure! How about
adding a creature,
maybe an animal, to
bring the scene
to life?

Great idea! Let's
add a monster—
make it cute and
colorful.

03 A mobile interface for LLM-
driven speech interactions.



The ImaginateAR System

01 A custom outdoor scene
understanding pipeline.
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Scene Understanding




Scene Understanding

"objects": [
{

minix i t=3.62"

"min_y": "-0.05",

*min_z": "4.69",

“max x": “-1.21",

“max_y': "0.01",

dmax_zh: "5.81M";
"probable_surface_height": "-0.01"
"class_name": "sidewalk"

Ppin_x": ¥6.26",

"min_y": "@.02",

"min_z%: "4.17",

"max x": "2.87",

"maxlys: =015,

“max_zV: "B.48",
"probable_surface_height": "0.04",
"class_name": "sidewalk"

"min_x": "-4.11",




Scene Understanding

Vase
17 mins on Our Method

B Sidewalk Planter " Flowers



Scene Understanding

Garden
13.4 mins on Our Method

[ Stone wall B Grass Rock Path Fence Tree trunk

B Advertisement banner B Fence post Potted plant [ Flower bed



Scene Understanding

Stop Sign

Ground Truth OpenMask3D Ours
8 Masks 152 Masks 12 Masks



Scene Understanding

Components Used

Evaluation Metrics

Method Filtering  Monocular Depth  Labeling  Clustering N mean Recall T mean SS T
OpenMask3D [101] CLIP 752 0.800 0.738
Ablation A v GPT-4o0 59 0.508 0.659 (+ 0.008)
Ablation B v v GPT-40 60 0.558 0.791 (£ 0.010)
Ablation C v v CLIP 60 0.558 0.730

Ours v v GPT-40 v 49 (1) 0.622 (£ 0.087) 0.791 (£ 0.073)




The ImaginateAR System

02 A fast, remote asset
generation server.



Asset Generation

User prompt

“a roman statue”
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Asset Generation

User prompt

“a roman statue”

Visual examples
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Prompt
boosting

—

Boosted prompt

“a detailed and fully visible roman statue,
elegantly posed with intricate carvings,
against a plain white background to ensure
clarity. The statue should showcase classic
features such as draped clothing, a distinct
face, and strong anatomical proportions,
emphasizing the artistry and craftsmanship
of ancient Roman sculpture.”
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Boosted prompt

“a detailed and fully visible roman statue,

elegantly posed with intricate carvings,
against a plain white background to ensure
clarity. The statue should showcase classic
features such as draped clothing, a distinct ——

face, and strong anatomical proportions,
emphasizing the artistry and craftsmanship

of ancient Roman sculpture.”
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Asset Generation

Inpainting
User prompt mask Generated
; ) Boosted prompt image
a roman statue .
“a detailed and fully visible roman statue,

elegantly posed with intricate carvings,
against a plain white background to ensure |
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face, and strong anatomical proportions,

emphasizing the artistry and craftsmanship
ﬁ % of ancient Roman sculpture.”
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Asset Generation

Inpainting
User prompt mask Generated Generated
. B Boosted prompt image mesh
a roman statue .
“a detailed and fully visible roman statue,

elegantly posed with intricate carvings,
against a plain white background to ensure |
Prom'pt — clarity. The statue should showcase classic
boosting features such as draped clothing, a distinct ——
face, and strong anatomical proportions,

emphasizing the artistry and craftsmanship
ﬁ ‘ of ancient Roman sculpture.”
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Asset Generation

Model Name Time Quality T
DreamFusion [81] 30 min 24.9
ProlificDreamer [110] 240 min  51.1
MVDream [93] 30 min 952
DreamGaussian [102] 7 min 19.9
InstantMesh [117] + Dall-E 2 [75] | <1min  32.6
InstantMesh + Dall-E 2 Tl 3B

+ Prompt Boosting (Ours)




The ImaginateAR System

The bench looks a
bit empty... Let's
add something to
liven it up!

Sure! How about
adding a creature,
maybe an animal, to
bring the scene
to life?

Great idea! Let's
add a monster—
make it cute and
colorful.

03 A mobile interface for LLM-
driven speech interactions.
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LLM Interaction
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LLM Interaction

"objects": [
{

minix i t=3.62"

"min_y": "-0.05",

*min_z": "4.69",

“max x": “-1.21",

“max_y': "0.01",

dmax_zh: "5.81M";
"probable_surface_height": "-0.01",
"class_name": "sidewalk"

Ppin_x": ¥6.26",

"min_y": "@.02",

"min_z%: "4.17",

"max x": "2.87",

"maxlys: =015,

“max_zV: "B.48",
"probable_surface_height": "0.04",
"class_name": "sidewalk"

"min_x": "-4.11",




LLM Interaction

"min_x"

"min_y"
"min_z"

"max

Finding landsmarks
around you

" [

"max_z":

"probable_surface > H2.61".

"class_name":

B Sidewalk [ Tree Roof Shed [ Handrail Grass



LLM Interaction

"min_ x": "—1.26",
ey T A R
"max_x": "-0.33",

Finding landsmarks
around you

"max_ y"s "4.85".
"max_z": "-0.32",
"class_name": "a_colorful_hot_air_balloon"

B Sidewalk [ Tree Roof Shed [ Handrail Grass




LLM Interaction

B Sidewalk [ Tree Roof Shed [ Handrail Grass



LLM Interaction

Component

Time

Prompt Boosting

2.53s £ 0.91s

Image Generation

12.53s + 2.48s

Background Removal

0.04s £+ 0.002s

Image to Mesh 9.14s + 0.08s
In-App LLM Agents 9.68s = 1.24s
Total 33.92 + 5.83s
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User Study

We conducted a three-part study in a public park with 20 participants.

Part1-comparing Al's role across different authoring stages.

3 levels of Al role: 5 AR authoring tasks:
1. Manual 1. Brainstorming

2. Al-Assisted X 2. Object Creation

3. Al-Decided 3. Placement

4. Modification

5. Removal

Part 2 — free-form authoring with ImaginateAR.

Part 3 — brainstorming future designs and applications of ImaginateAR.
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Hybrid Workflows are Essential

« They want to co-create with Al, not just rely on it
« Al boosted creativity and speed
« Manual gave control and precision

« 18/20 participants combined both



Al Creativity is a Double-Edge Sword

« Al's creativity was inspiring and fun but also frustrating
« Some loved playful, unexpected outputs
« Otherswanted closer alignment to their creative intent

« Users need ways to "control” Al creativity



Toward Conversational Co-Creation

 Users want dialogue, not command loops

« |teratively refine ideas with the Al through conversations
« ‘“Let's make an aquarium!”
« What fish?

« What color?

 Any vegetation?



User Creations

I'm Ready! Le
Da('nrahng
=y .

S— MRt
AT

i [N St e

PP1: 6t a Ioon

lock of du

PP2: Arainforest  PP3: A food truc
on top of the shed. environment. and a dog.

ncing t-rex
on grass.

P2:A gin giraffe
and a lion.




User Creations

P3: A snowman with a

P4: A giant orange
carrot stuck on its head.

banana on top of shed.

P5: A pih;fodntain wit
surrounding plants.

P6: A sphinx and a
pyramid on the ground.

P7: Adragononalog P8: Animal kingdom with
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a cat, horse and fox.



User Creations
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User Creations
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With ImaginateAR, we take a leap toward empowering anyone to create

anything, anywhere --- simply by speaking their imagination.



Thanks for listening!

Let’s Connect!

Email jaewook4@cs.washington.edu

Website https://jaewook-lee.com

Twitter https://twitter.com/jaewook jae
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