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Research on depth information based object-tracking and
stage size estimation for immersive audio panning
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ABSTRACT: This paper presents our research on automatic audio panning for media content production.
Previously, tracking an audio was done manually. With the advent of the immersive audio era, the need for an
automatic audio panning system has increased, yet no substantial research has been progressed to date. Therefore,
we propose a computer vision-based human tracking and depth feature processing system which processes depth
feature through using 2-dimensional coordinates and models 3-dimensional view transformation for automatic
audio panning to ensure audiovisual congruence. Also, this system applies stage size estimation model which gets
input as an image and extrapolates stage width and depth as meter unit. Since our system estimates stage sizes and
directly applies them to view transformation, no additional depth data training is required. To validate the
proposed system, we also conducted a pilot test with Unity based sample video. Our team expects that our system
will enable automated audio panning, assisting many audio engineers.
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Fig. 1. (Color available online) Example image of
stereophonic panning function inside of a Digital
Audio Workstation (DAW) program. The left image
shows the panning hard left and the rigth image
shows the opposite with corresponding gain
strength (light blue color).
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Fig. 2. (Color available online) Overview of the proposed system.
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Fig. 3. (Color available online) Visualization of OC—
SORT in Unity.
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Fig. 4. (Color available online) Depth feature map
visualization of Fig. 3.
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Fig. 5. Residual connection based learning.
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Fig. 6. (Color available online) Example images of
custom dataset.
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Fig. 7. (Color available online) Overview of fine—tuning process.

Algorithm 1 Object Repositioning
1: Input: Video frames F'
2: Output: Bird-view like video transformation

3:

4: L + (Max(depth), tracking ID)

5: image + Front-view of stage

6: width, depth < SSE(image) > Stage Size Estimation model(fine-tuned)

8: for frame in F do
9: depthMap < MiDas(frame) > Depth Calculation Model
10: bboxes < OC_SORT(frame) > Returns n bounding boxes with IDs

11: for box in bboxes do

12: cropped_depth < CROP(depthMap, box)

13: Doz + MAX(cropped_depth)

14: newy < MAP(Dimaz) > new, : coordinate for bird’s eye-view
15: L.append(Dyqq, box 1D, new,)

16: end for

17: SORT(L, key < Dyaz)

18: SHow ( frame, L, width, depth)
19: end for

> Sort L based on D0
> Visualize results

Fig. 8. Pseudo code of the proposed algorithm.
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