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Abstract. In this supplementary material, we provide additional 1D
SDS/VSD results (Sec. 1) in the main paper, a user study that compares
our method with ProlificDreamer (Sec. 2), an example of failure cases in
Sec. 3, as well as a discussion about diversity in 3D content generation in
Sec. 4. Finally, we provide additional results (Sec. 5) of our method.

1 More Analysis Results on 1D Toy Dataset

Here, we simulate the KL form of SDS and VSD (Eq. 4 and Eq. 5 in the main
paper) on a 1D toy dataset, where the target distribution pSD(xt|y) is modeled
as a 7-component Gaussian mixture model (GMM). For SDS, we consider a 1D
position x as the optimizable parameter. Then we calculate q(xt|x) = N (αtx, σ

2
t I)

by employing the forward diffusion process and minimize Eq. 4 using a gradient-
based method. For VSD, we treat the prior distribution µ(θ|y) as 3 component-
GMM, with the means and standard deviations being learnable parameters. Next,
we calculate qµ(xt|y, c) = Eµ(θ|y)[q(xt|x = g(θ, c))] and minimize Eq. 5.

In addition to the results presented for t = 1 in the main paper, we provide
the results of VSD/SDS simulation on 1D toy data for multiple t values in Fig. 3
and Fig. 4. Note that our timestep value t is not normalized, i.e., t ∈ [0, 1000].
Furthermore, as illustrated in Fig. 5, we showcase that the optimized qµ of VSD
is capable of approximating the target distribution when we modify the condition
y of pSD(xt|y) to pSD(xt|y′), where y′ and y both describe the same object. This
observation serves as motivation for us to seek more diverse results in the 3D
domain by combining a diverse VSD method with alterations to the optimization
landscape.

2 User Study

We conducted user study to evaluate the fidelity and diversity of the results
obtained by our method and ProlificDreamer [6]. An illustration of our online
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survey page is shown in Fig. 1. Our survey displays 40 prompts with results of
models A and B, where participants are asked to select a model (A or B) that has
better quality and diversity in terms of object shape and appearance. Models A
and B are shuffled in each question to prevent users from biasing toward a single
selection. For each prompt, four video results for each model are displayed in
each row. We distributed the survey to users from various backgrounds, including
university students, researchers, and general PC/laptop/mobile phone users. In
total, we received responses from 63 participants. After checking all responses and
filtering out incomplete/invalid responses, there remains a total of 56 participants
with 2240 responses. The results of the survey in Tab. 1 show that our method is
better in terms of fidelity and diversity than VSD [6], with more than 60% of
the responses favoring our results.

Table 1. User study on the fidelity and diversity of our method and ProlificDreamer [6].

Quality Diversity

VSD [6] 36.56% 36.47%
TSD (ours) 63.44% 63.53%

3 Failure cases

Despite expanding the diversity of the existing VSD framework, our model has
limitations. It significantly depends on the HiPer inversion, which may encounter
difficulties with outlier reference images, leading to 3D models with unusual
shapes and appearances. Additionally, our method shares VSD’s shortcomings,
such as the Janus problem, which can be addressed by orthogonal techniques
applicable to VSD. An example demonstrating failure cases is illustrated at Fig. 2.

4 Diversity in content generation

Traditional Text-to-3D methods, such as Dreamfusion [5], often suffer from mode-
seeking behavior, resulting in limited variety in the generated content. More
modern approaches, like VSD [6], have attempted to address these problems, yet
the results remain constrained. The issue of diversity also arises in Generative
Adversarial Networks [3] (GANs), where efforts have been made to overcome
limitations, such as transitioning to the Wasserstein distance [2]. Subsequent
attempts try to overcome these limitations by transitioning to the Wasserstein
distance [2], improving through gradient penalties [4] and generalizing WGAN to
Banach space [1]. Despite these advancements, integrating Wasserstein distance
with diffusion and SDS schemes remains challenging, motivating the exploration
of alternative approaches to diversify text-to-3D generation.
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Fig. 1. Illustration of our survey website used in User Study.
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A blue tulip

A dog made out
of salad

A snow
terrarium

Reference HiPer 3D reconstruct

Fig. 2. Failure cases due to reference image quality and HiPer token capacity.
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5 More Qualitative Results

Here we provide additional qualitative results in Figs. 6 and 7, also an additional
comparison with LLM-based text prompt augmentation in Fig. 8. Tab. 2 shows
the list of all prompts used in our paper and Tab. 3 provides the augmented text
prompts generated by LLM which we use to compare.

Table 2. List of all text prompts used in our paper.

Part List Prompts

1. A DSLR photo of a green monster truck
2. A DSLR photo of a corgi puppy
3. A 20-sided die made out of glass
4. A DSLR photo of a classic Packard car
5. A completely destroyed car
6. A dog made out of salad
7. A DSLR photo of a bald eagle
8. A DSLR photo of a bagel filled with cream cheese and lox
9. A blue poison-dart frog sitting on a water lily
10. A DSLR photo of a fox taking a photograph using a DSLR
11. A DSLR photo of a cat lying on its side batting at a ball of
yarn
12. A beagle in a detective’s outfit
13. A brightly colored mushroom growing on a log
14. A tarantula, highly detailed
15. A DSLR photo of a bulldozer
16. A DSLR photo of a humanoid robot holding a human brain

Main paper 17. A DSLR photo of a cat wearing a bee costume
18. A DSLR photo of a basil plant
19. A DSLR photo of a bear dressed in medieval armor
20. A cat with a mullet
21. A confused beagle sitting at a desk working on homework
22. A dachshund dressed up in a hotdog costume
23. A bumblebee sitting on a pink flower
24. A DSLR photo of a fox holding a videogame controller
25. An amigurumi motorcycle
26. A bichon frise wearing academic regalia
27. A cocktail
28. A robot made out of vegetables
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29. A toy robot
30. A DSLR photo of a frog wearing a sweater
31. A dragon-cat hybrid
32. A blue tulip
33. A ceramic lion
34. A DSLR photo of a chimpanzee dressed like Napoleon Bona-
parte
35. A snail on a leaf
36. A DSLR photo of a baby dragon hatching out of a stone egg
37. A 3D model of an adorable cottage with a thatched roof
38. A sliced loaf of fresh bread
39. A beautiful dress made out of garbage bags, on a mannequin.
Studio lighting, high quality, high resolution
40. A DSLR photo of a group of dogs eating pizza
41. A capybara wearing a top hat, low poly
42. A glowing lantern
43. A DSLR photo of a ghost eating a hamburger
44. A banana peeling itself
45. An edible typewriter made out of vegetables
46. A delicious hamburger
47. A ceramic upside-down yellow octopus holding a blue-green
ceramic cup
48. A delicious croissant
49. A snow terrarium
50. A high-quality photo of an ice cream sundae
51. A bunch of colorful marbles spilling out of a red velvet bag
52. A DSLR photo of a car made out of cheese
53. A DSLR photo of a group of dogs playing poker
54. A DSLR photo of a goose made out of gold
55. A car made out of sushi
56. A DSLR photo of a chow chow puppy
57. A DSLR photo of a Christmas tree with donuts as decorations
58. A pineapple
59. A DSLR photo of a baby grand piano viewed from far away
60. A DSLR photo of a cat wearing a lion costume
61. A DSLR photo of a corgi sneezing
62. A DSLR photo of a car made out of pizza
63. A DSLR photo of a hippo wearing a sweater
64. A cute steampunk elephant
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65. A beautiful rainbow fish
66. A crocodile playing a drum set
67. A small saguaro cactus planted in a clay pot
68. A birthday cake rendered in 3D
69. The Imperial State Crown of England
70. A DSLR photo of a knight chopping wood

71. A flower in a hand-crafted vase
72. An Elegant Porcelain Figurine
73. A Carved Wooden Mask
74. A Rustic Metal Wind Chime
75. A delicious chocolate brownie dessert with ice cream on the
side

Supplementary 76. An orchid flower planted in a clay pot
77. A beautiful dress made out of fruit, on a mannequin. Studio
lighting, high quality, high resolution
78. A Sculpted Garden Gnome
79. A Hand-Carved Stone Statue
80. A pig wearing a backpack
81. A squirrel dressed like Henry VIII king of England
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Fig. 3. The optimized results obtained by minimizing the KL divergence in Eq. 4
between q(xtjx) = N (�tx; �

2
t I) and pSD(xtjy) at multiple timesteps.
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Fig. 4. The optimized results obtained by minimizing the KL divergence in Eq. 5
between q�(xt) and pSD(xtjy) at multiple timesteps.
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Fig. 5. The optimized results obtained by minimizing the KL divergence in Eq. 5
between q�(xt) and the modified condition y′ of pSD(xtjy′) at multiple timesteps.
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Fig. 6. More qualitative results of our method are shown, with each row displaying a
text prompt alongside six particles and their reference images in the top-left corner.
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