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1. Implementation Details

Our method, FreeEdit occupies a memory of 11 GB from
single GPU which will be used by Shap-E [3] and Ground-
ing DINO [4] mentioned in main paper. As most of the
modules are pre-trained, we do not train any model in this
architecture. The entire procedure for insertion takes a min-
imum time of 3 minutes and a maximum of 5 minutes. It
takes 1 minute for object synthesis and grounding, 1-3 min-
utes for latent diffusion of images to get the scale and a
minute for other procedures. Replacement of objects is car-
ried out in less than a minute. Advancements in 2D diffu-
sion can even reduce this time as most of the time is spent in
generating diffusion images. We implemented this method
on an NVIDIA RTX A4000 server with RAM size 16 GB
and CUDA version 12.0.

2. Replacement method

Inputs for replacing an object in a scene are a text prompt
and a 3D scene. Text prompt is processed by GPT - 4 [1] as
mentioned in section 3.2. The grounded object is extracted
using [6], and the primary object is synthesized if neces-
sary. Otherwise, user-provided mesh is used as the primary
object. The generated mesh/input mesh should be scaled
according to the dimensions of the grounded object. The
grounded object need not always be parallel to the X, YV
axes and can be oriented in random directions in the scene.
If it is aligned at some angle, it is difficult to extract the ex-
act dimensions using a bounding box. If dimensions are not
accurate, the scale of the primary object will be inappropri-
ate, and there will be a chance of intersection. To eliminate
this, we find a vector along one edge of the grounding ob-
ject in XY -Plane. Next, we find the angle it makes with
the X—axis. Then, a point at the tail of this vector is con-
sidered, and the grounding object is rotated in XY -Plane
at this point. The grounded object is rotated in such a way
that it becomes parallel to the X -axis, and dimensions are
extracted. The grounding object is deleted from the scene
along with the other objects placed on it, and inpainting is
performed at the deletion site, as mentioned in the main
paper. Now, the primary object is scaled according to the
grounding object dimensions and shifted to the location of
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Figure 1. Plot of penetration percent with different filter sizes.

the grounding object in the scene. Finally, the primary ob-
ject is rotated by angle which initially, the grounding object
is rotated, in reverse direction making it a good fit in the
scene.

3. Filter size

In FreeEdit architecture, to find the best possible loca-
tion on the grounding object, we create a voxel grid from
surface vertices and perform a convolution operation using
a filter of size n x n. Here, n denotes the number of vox-
els along each axis. This filter is slithered over a voxel grid
to determine the location suitable for placing an object on
the surface. This n is also used to determine the voxel size,
s. Voxel size is inversely proportional to filter size, and as
filter size increases, voxel size decreases. With this, the
number of cells in the voxel grid increases. As the num-
ber of cells increases, vertices become spread out, and the
chances of cells being empty increase. As the number of
empty cells increases, this might affect the average value
in meeting the threshold criteria during convolution oper-
ation. In such cases, most of the operations do not meet
threshold conditions and fail to find the best suitable loca-
tion. We conducted experiments with different filter sizes
and displayed the results in Table 1. We evaluated these pa-
rameters on all the test cases mentioned in the Experiments
section using the penetration percent metric and displayed
the average values for each parameter. Data sets used for



(a) Filter size = 4x4

(c) Filter size = 6x6 (d) Filter size = 7x7

Figure 2. Different filter sizes: (a), (b), (c) and (d) Insertion of
object using different filter sizes for prompt “’Insert camera on the
table”.

evaluation are ScanNet [2] and Replica [5]. Same values
are used to plot a linear graph in Figure 1. We observe that

Refinement  Voxels=4  Voxels=5 Voxels=6  Voxels=7
No 4.785 5.327 5.471 5.781
Yes 4.22 4712 4.862 5.052

Table 1. Comparison of FreeEdit with different filter sizes

as the filter size increases, the penetration percent also in-
creases. Also, the penetration percentage is less when au-
tomated refinement is applied compared to no refinement.
This reveals that as the number of voxels increases, the in-
tersection of the primary object with the scene increases.We
also show an example of object insertion with different fil-
ter sizes in Figure 2. For this experiment, the primary object
generated and its scale with respect to the grounding object
is kept constant. From the figure, it is quite evident that the
placement of the primary object is better with a small filter
size compared to bigger numbers.

4. Role of threshold value

During convolution operation, the other important pa-
rameter is the threshold value. On applying convolution op-
eration followed by average operation on the voxel grid, the
output is determined by this threshold value. If the average
of all cells within a filter is greater than this threshold, the
output is 1, else 0. As the threshold value decreases, the
strictness in eliminating intersections decreases. We con-
ducted a few experiments with different threshold values
and the results are displayed in Table 2. Values displayed
in the table are the average value of the penetration percent
metric of all test cases mentioned in the Experiment section
in the main paper. A linear plot is displayed in Figure 3 with
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Figure 3. Plot of penetration percent with different threshold cri-
teria.

Threshold Threshold Threshold Threshold

Refinement =0.7 =0.8 =09 =1
No 5.233 4.591 4.566 4.527
Yes 4.592 4.022 4.003 3.927

Table 2. Comparison of FreeEdit with different threshold values

values from the table.

(a) Threshold >0.7 (b) Threshold >0.8

(c) Threshold >0.9

(d) Threshold =1

Figure 4. Different thresholds: (a), (b), (c) and (d) Insertion of
object using different threshold criteria for prompt “’Insert dessert
on the table”.

We observe that as the threshold value increases, the pen-
etration percent decreases. This reveals that as the threshold
increases, the strictness in eliminating the intersection of the
primary object with the scene increases, reducing the pen-
etration percent. Figure 4 showcases an experiment carried
out with different threshold criteria, keeping the primary ob-
ject, scale and filter size constant. We can infer from the fig-
ure that with lesser threshold value, the intersection is huge
compared to higher values.



(a) min scale (0.15)

(b) average scale (0.39)

(c) max scale (0.66)

Figure 5. Different scales: Insertion of water bottle on platform with different scales (a)Minimum Scale (scale = 0.15), (b) Average scale

(scale = 0.39) and (c¢) Maximum scale (scale = 0.66).

5. Scale

In FreeEdit, we considered multiple images to determine
the scale of the primary object with respect to the grounding
object. We calculated scales in all these images and consid-
ered the minimum value out of all generated scales. This
is because the results are more realistic compared to aver-
age and max values. The max value can be 1, which tells
that the width of the primary object is the same as the width
of the grounding object. Consider an example of placing
a candle on a table. In this case, utilizing the max value
will generate a candle of a size table that doesn’t seem ac-
customed. We cannot even consider the average value as
it may be right skewed if most of the values in the gener-
ated group are close to the maximum scale. This skewness
results in unnatural scales in some cases. One such exam-
ple is visualized in Figure 5. This example depicts placing a
water bottle on a platform. Considering the minimum scale,
the object seems realistic compared to the average and max-
imum scale. Primary objects in average and maximum scale
are of huge size and practically, water bottle of such dimen-
sions do not exist.

6. Visualization

We present additional results of our method FreeEdit in
this section other than those displayed in the main paper.
A few examples of object insertion are shown in Figure 6,
and a few examples of object replacement are displayed in
Figure 7.

6.1. Insertion

Few examples on object insertion in a scene are shown
in Figure 6,

6.2. Replacement

Few examples on object replacement in a scene are
shown in Figure 7,

7. FreeEdit vs Baseline

In this section we show the how our proposed method,
FreeEdit, works better compared with the baseline men-
tioned in the main paper in terms of iterative addition. For
this comparison, let us consider a common prompt “I started
decorating by placing the wooden tray in the center of the
table. I carefully arranged the vase with dried flowers on the
table. I also added the scented candles.” containing multiple
objects in this narration. Figure 8 displays the results of our
proposed method and baseline. It is quite evident that when
there are prior things on the grounding object, our method
tries to insert new item at a vacant place whereas baseline
ignores the prior conditions and inserts all the objects at sin-
gle location.
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Suggest one thing to
be placed on dining
table to make my
room look like
Japanese. Make sure
itis luminescent.
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suitable object to put
flower vase among
table, stool, platform?
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dessert to place on
the counter.

| relax by drinking the
soda placed on the
stool. So put it there.

You can drop your bag
on the bed tillwe
finish our work
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arrange a cake on the
table.

Input Prompt
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for relaxation.
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Figure 6. Examples of object insertion in the scene.



Your living room's central
table is being replaced by
a colorful beanbag. How
does this impact the
room's layout, aesthetic,
and usability?

Visualize your dining
room with the one of the
chairs swapped out for
sleek, modern ones with
metal frames.

For festive celebrations,
replace the centre table
with a bonfire pit.

Swap out a chair in your
home office with a small
fridge

Input Prompt

Traditional

Figure 8. Traditional vs Proposed methods
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Figure 7. Examples of object replacement in the scene.
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