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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

01

A custom outdoor scene
understanding pipeline.

System

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.
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01 A custom outdoor scene
understanding pipeline.
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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",
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Scene Understanding

Garden
13.4 mins on Our Method
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Scene Understanding
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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)
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02 A fast, remote asset
generation server.



Asset Generation
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Asset Generation

User prompt

“a roman statue”
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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
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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

"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":
"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",
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