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Text-guided 3D editing based on neural radiance fields and

3D Gaussian splatting: a review

Lu Lihua", Zhang Xiaohui, Wei Hui, Li Ruyang, Du Guoguang, Wang Binqiang
Shandong Academy of Massive Information Technology,Ji'nan 250101, China

Abstract: Artificial intelligence-generated content (AIGC) , which refers to the use of artificial intelligence (AI) technol-
ogy lo generate digital content, such as text, images, videos, and three-dimensional (3D) assets, has developed rapidly in
the past few years, triggering a technological revolution. In the field of 3D AIGC, text-guided 3D editing has research sig-
nificance and application value. In accordance with the guidance of the target text, it can change the geometry and appear-
ance of existing 3D assets, thereby creating diversified and high-quality 3D assets. Compared with other guiding condi-
tions, such as reference images and sketches, the 3D content editing paradigm guided by natural language has the advan-
tages of friendly interaction, high efficiency, and strong practicability. This paradigm also has wide application potential in
virtual/augmented reality, automatic driving, robots, and other fields. In recent years, the emergence and development of
a series of key technologies, such as advanced neural representation, generative models, and text-guided image generation
and editing, have led to significant progress in text-guided 3D editing and achieved certain outcomes. However, editing 3D

content with text guidance remains a challenging task. Unlike the text-guided 3D generation task of generating 3D assets
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from zero, text-guided 3D editing edits the existing 3D assets and changes their geometric structure and appearance, among
others, to obtain a new asset that conforms to the description of the target text. In the process of 3D editing, the core prob-
lem is to ensure that the nonediting areas are not affected while completing the task that meets the requirements of the target
text. Second, it is difficult to correctly understand the target text and edit 3D assets that are semantically consistent with
the target text, especially when the target text describes complex scenes, including multiple objects and different attri-
butes. Furthermore, selecting 3D representations that are suitable for editing is a complex task, and both explicit (e. g. ,
voxels and grids) and implicit (e. g. , neural radiation fields and distance functions) representations have advantages and
disadvantages in terms of representation ability and efficiency. Finally, the lack of a large dataset of text-3D assets and the
inconsistency of multiple perspectives make text-guided 3D editing more challenging. In recent years, neural radiance field
and 3D Gaussian splatting have been proposed. Due to their advantages, such as continuity and high photorealistic render-
ing, significant progress has been made in the field of high-quality 3D reconstruction and rendering of scenes. With large
pretrained text-image alignment models, neural radiance fields have also been extended to text-guided 3D generation.
Therefore, a simple way to implement text-guided 3D editing is to finetune the pretrained text-guided 3D generation model
and modify the geometry or appearance of the 3D asset, among many other processes, so that it meets the new target text
description. Earlier methods supervised the adjustment of the neural radiance fields by contrast language-image pretraining
loss to align it with the new target text. Recent methods mostly utilize score distillation sampling loss optimization to edit
neural radiance fields. However, this approach based on fine-tuning generation models can only change 3D assets globally
and does not support fine-grained 3D editing. At the same time, the emergence of large text-image datasets and pretrained
text-image alignment models has promoted the flourishing development of text-guided image editing techniques. Represen-
tative image editing techniques are introduced into 3D editing, which is a promising direction to solve the task of text-
guided 3D editing. This editing paradigm avoids the need for text-3D data pairs by elevating 2D image editing to neural
radiance fields, thereby enabling key advances in text-guided 3D editing. Early methods have conducted image editing on
images rendered by the existing 3D models to conform to the target text, using the edited image to reconstruct the target 3D
models to complete 3D editing meeting the target text. Subsequent methods further improve the editing quality and effi-
ciency through multiview consistent editing and generalized editing. However, such methods rely on the ability of text to
guide image editing and can only use image editing to provide implicit constraints without explicit control of the 3D editing
process, which is not ideal for high-quality 3D editing. To achieve more accurate editing, recent research work has focused
on introducing explicit editing constraints in the editing process, thus limiting 3D editing to the editable area and avoiding
unnecessary editing while meeting the requirements of the target text. These methods can automatically determine the edit-
ing region from the semantic correspondence between the target text and the image, thus enabling impressively high-quality
3D editing. In view of the significant advances mentioned above, the above literature must be systematically summarized
and analyzed for researchers interested in the field of text-guided 3D editing. This paper focuses on the latest advancements
in text-guided 3D editing based on neural radiance fields and 3D Gaussian splatting, summarizing existing research from
the aspects of methodological essence and editing capabilities. Specifically, this paper categorizes current research into
three types according to their editing constraints: unconstrained, implicit constraints, and explicit constraints, to deeply
analyze the essence of each method. In addition, the paper discusses the editing capabilities of these methods from various
perspectives, including types of editing (e. g. , geometry and appearance) , scope of editing (e. g. , objects and scenes) ,
and editing robustness (e. g. , global or local controllability). Finally, the paper analyzes the challenges faced by current
research and offers insights and prospects for potential future research directions. In summary, the contributions of this
paper are as follows: 1) it offers the first review of text-guided 3D editing based on neural radiance field and 3D Gaussian
splatting, 2) it provides a set of effective classification criteria to summarize the existing research work from the essence of
the methods, and 3) it discusses the 3D editing capabilities of existing studies based on the principle of effective classifica-
tion.

Key words: text guidance; 3D editing; neural radiance fields(NeRF) ; 3D Gaussian splatting(3GS) ; editing constraints ;
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Fig. 1 A summary of the progress of text-guided 3D editing methods based on neural radiance fields and 3D Gaussian splatting
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Table 1 A summary of text-guided 3D editing methods based on neural radiance fields and 3D Gaussian splatting

S 2 o Tk 4R PNk
CLIP-NeRF(Wang %5 ,2022) ARG CLIP
TR -
NeRF-Art(Wang 45 ,2024) LUEZE Y N CLIP
InstructN2N(Haque 25 ,2023) MRS GigzEiiEN
DreamBooth3D(Raj %5 ,2023) RS GiSZEEN
EfficientN2N(Song 25 ,2023) MRS CiSz PN
DN2N(Fang % ,2023) MR GigzEiIN
Pl s FreeEditor(Karim %5 ,2024) RS EHEPIR
Instruct3D-to-3D(Kamata %5, 2023) BRI R ML SDS
GSEditor(Palandra %5 ,2024) ke T SDS
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VCEditor(Wang 2§ ,2025) = e R HAHUR
TR R A Shap-Editor(Sella 2% ,2023) FUEZY Y18 EHEE .SDS
T YEAH G RMNE(Mirzaei % ,2023) L ERt IR AR
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Y customizeNeRF(He % ,2024) MRS A K \SDS
it P LatentEditor(Khalid % ,2024) LiEat iR AR
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Yk DreamEditor(Zhuang % ,2023) FilEy WA B B 22 568 56 SDS
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>

V= b = Zpbi Ay B
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K2 JER SO TG G = Ak 2 B AE AR 4]

Fig. 2 The frame diagram of unconstrained

text-guide 3D editing
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Fig. 3 The frame diagram of text-guide 3D editing under

implicit constraints
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Fig. 4 The frame diagram of InstructN2N
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Fig. 5 The frame diagram of EfficientN2N(Song et al. ,2023)
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Fig. 6 The frame diagram of text-guided 3D editing under

explicit constraints
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Fig. 7 The frame diagram of RMNE (Mirzaei 45 2023)
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Table 2 A summary of text-guided 3D editing capabilities based on neural radiance fields and 3D Gaussian splatting
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NeRF-Art(Wang 2§ ,2024) YRGS k2 id Yt ENELIEC
InstructN2N(Haque 2 ,2023) JUART M IRHS 11 7758 EE LR
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GaussianEditor(Chen % ,2024c¢) JIRGIZISY Y5 SHIIES




$30% /58 /2025 £5 A

AT, SKEEEE, ERHE, Fuid, HEX, EERE
MRS = H S HE T A B AR S S ERELSIR

LB B B U T S . KUAR AL R O — A
TR RS HEA T AL 0, UK C AT = AR R 48 A vy
AR S o BEAh, O T — 2 B B Tk 4 i B fE
T3, 45 0T WP S 3 5 2 A XA A i 31
BRAE 55 B AYXT L SEE, JRAT 0 SR A5 R AT T TR
PHE T o T IORR & = YRR AT 55 A TR
R 2 BT 5 7 30k 8 1ok T A A ] 2 5 491 ) i
BEROR e R HogmBERE ) o BEXFE fx Le, T P
WIFFE A VI-A R AP 23 4 5 A, [] )i T CLIP Y
SCAR— BRI AEE R PPA 2 B35 2R 15 2 88 SCAS B X
FrREEE FHFTHE A g AR . I, 72 A R /Y
= HEGRARAT 55 R, AR SO 2 G OSSR P Y

o0 S8 88356

IR=4Ek
K8 SRS

i FH B FIEAN S8 b , I 7= 76 2 i 461 L 7y AT 400
b Bl e ) L S AE A . A b S AT DL A — B
NVIDIA Tesla A100 GPU 5.
3.1 XAESH=4H#YEHmiE
R T VA SCA G YR g B 0 PR A SCHE
Shap-Editor (Chen % , 2024a) it i #5524 | R T
3 Fi AR 2 7 5« InstructN2N (Haque 45 ,2023) | Vox-E
(SellaZ%,2023) fil Shap-Editor(Chen 25, 2024a) it 4t 45
ERE S N TR R e I S - LA A N =y v
184 TN B Ry P I b — TH S 3 TR
T SRR T % b i A 4 R S 4 RN R L
ﬁ SN A AT 55 LI gnftae 1. ANl 8 firm .

Make it look like made of gold

Add a Santa hat to it

A AMVMAR

InstructN2N

Vox-E Shap-Editor

e R g A AT AL S5 SR (€ )7k [ T Shap-Editor(Chen 55 ,2024a) )

Fig. 8 Visual results of text-guided 3D object editing(Image from Shap-Editor(Chen et al. ,2024a) )
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Table 3 Quantitative comparison results of text-guided 3D object editing
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Fig. 9 Visual results of text-guided 3D scene editing
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Fig. 10 Visual results of text-guided 3D scene stylized editing
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Table 4 Comparative results of user study on text-guided stylized editing
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