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Fig. 1. A comparison (from left to right) of (a) the raw camera held-out reference image, (b) the reconstructed view from a vanilla Gaussian-splatting algorithm
using device calibration, (c) our reconstruction result using our proposed system, and (d) our reconstruction rendered with lifted dynamic range. We adjust the
gamma of all comparisons for better visualization. Egocentric video may contain challenges in image quality due to high speed head motion and the form
factor constraint. Our proposed system can recover photoreal scene reconstruction from the egocentric input videos with noises and heavy rolling-shutter
effect. Note the improved clarity on the text in the low-light image areas due to our correct handling of rolling-shutter during both steps in visual inertial
bundle adjustment and Gaussian-splatting. As a result, we can render the videos with higher dynamic range and further boost the details.
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Fig. 2. The layout of sensors for state estimation in a Project Aria device.
The device trajectory is represented at high frequency at IMU rate. The
red color highlighted the input information used within Gaussian Splatting
reconstruction.
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Fig. 3. A. An overview of the state estimation pipeline. Among them, the
VIBA process handle the rolling-shutter RGB camera in a global bundle
adjustment. We provide an exemplification of the rolling shutter properties
in B., which are handled in the VIBA step. VIBA models the rolling-shutter
RGB camera and outputs accurate timestamps with poses for pixel exposed
at different rows during the readout time.
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Fig. 4. We visualize the impact of motion during image read-out time. In
the left image, we visualize the reprojection vector of sparse scene depth
during the image read out time. On the right, we calculated the magnitude
of reprojection error for all points per-frame, and plot the 25,50,75 percentile
of distribution along this trajectory in time. In this particular frame, 50
percentile of the points have about reprojection error of 30. Such errors will
cause misalignment in reconstruction if not handled properly.
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5.3 Additional factors

Preserving dynamic range of the scene:
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Table 1. Quantitative evaluations for the Aria scene dataset. We separate the scenarios for outdoor and indoor scenarios. Splatfacto refers to [Ye et al. 2024]
and 3DGS-on-move refers to [Seiskari et al. 2024].

Ourdoor scenes s » s s Pppups p suRr W gr XS wr WP
S SS ‘ PS SS RS SS PS SS PS SS PS SS
Sp ’ 4 ’ 4 4 1
GS mm C T4 1 o 1 44,
wr g wmr QS 2998 0.838 | 28.38 0.805 29.03 0.797 | 27.03 0.788 | 24.00 0.704 | 25.30 0.787
/ ’ ’ ’ 4 1 1 ' ’
/ wa  ms wp wg 1 o ’ ’ 1 ’ ’ 1 4
/ s wm g waw 4 o ’ 1 ’ 1 4 14
Indoor scenes xr P » »w x » e 7 ox mer  m
S SS ‘ PS SS RS SS PS SS PS SS PS SS
S 1 4’ 4 C 41 0.546
S mm 1 44, 1 1 11 44, 11 ' 0.546
wr g wmrx GS 24.59 0.544 | 23.97 0.765 26.61 0.554 | 27.11 0.579 | 25.96 0.535 | 27.73  0.546
/ 1 4 1 4 '
/ wa  ms wp wg 4 4 4
/ s ™ g wam 4 4 1 (44, 1 4 44 1 0.535 ' 4
Table 2. Quantitative evaluation of appearance and geometry reconstruc- Table 3. Quantative evaluations on Meta Quest 3 recording dataset.
tion on egocentric DTC dataset. [Dong et al. 2025]. We evaluate depth using
le-i iant L11 d evaluat I using L1 loss.
Scale-Invarian 0SS and evaluate normal using 0SS PS T SS T P PS l
Ps 1 » | | ;ms( as) 2?.54 0.9,14/7 0.22711
ws (. QS) 29.83 0.1505 0.3078 / m ws wp wE 1 44
/ ®m  ms wmp ng 1 11
/ 1 4
/ s ™ g wam ‘ 1
s [ 4] 41 174
wrs  GS 29.54 01474  0.1509 us vg Bomo WS wpNg w X s mrow
/ . ms mp ng ) 1 11 re ®morom ng
The effect of modeling gamma compressed scene radiance.
Comparison to existing work.  wap x s » b ¢ f B mgwmm sp oS Suoqu
aS » m o sgnfi ® apr R W w m s ms w mr sgnfi m  wmp w w rs ms
@ ® » au WP rs WS s ®ms ,r smwm ®m ®»S » »s W s ™S g x
rs w sm r sgofi mfl rswm s om wr »Wx owg
s u W % ous ng ¥ WX % RS WP NEg S & lizati her head
Pr TWS WK AWMSS WS e GS mwm  rs rzs Generallzatlor‘z to other headset. » Sm opr ss W
» S N g W ®S rwg ¥ ®mgsSw I mW wr roor meusme us L o W
wmprswmwT N ISy LI » as
s ®m pwmz W G uss mssp  mg sm WSS X
pr - wap sp w s msSm x s s x nR X s s O
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»o W . . ;
High dynamic range rendering. wrx msxa % ® s
The effect of VIBA and motion sampling. s g m XS mx pPprsrx ® ¥ X Wg s m
P WM W SH o« ( »PS ) RUSWE P WZ "pPr W R W XN rwg rr wsra W wmTg 1
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(a) Ground Truth

(b) Ours

(c) Without VIBA

Fig. 5. Qualitative comparison on a Quest 3 device. We can reconstruct scenes with sharper details using VIBA.

8 Conclusion
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Fig. 6. Qualitative comparisons to baseline approaches Splatfacto and 3DGS-on-move.
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Fig. 7. Qualitative comparisons of ablations. Better visualized in full resolution.
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