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B 1 (MEhFE) HARET & REVBIIRESHHE
Figure 1 (Color online) Fisheye-based video caption and stitching system. (a) Frame for 6 GoPro cameras; (b) fisheye
image; (c) equirectangular projection
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Figure 2 (Color online) Overlap region before and after equirectangular projection. (a) Origin image; (b) equirectangular
projection result and the overlap region; (c) overlap region in the origin image; (d) histogram of the two regions
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Figure 3 Preprocessing of the fisheye image
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Figure 4 (Color online) (a) Weight distribution map of IERGEEERK

WS-PSNR; (b) density distribution of an equirectangular Figure 5 (Color online) Luminance compensation by his-

projection panorama image togram matching with overlapping parts, where the image
with red border is the reference image
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Figure 6 (Color online) Real-time panorama video stitching system
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Figure 7 (Color online) The luminance compensation results based on histogram statistics with (a) original images,
(b) corrected images
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* 1 AEM&S/NEAREERN L2 REGREMTEIMEERNENT

Table 1 Effectiveness and efficiency of luminance compensation with different min/max sampling intervals

Index (min, max) Time (ms) PSNR  WS-PSNR | Index (min, max) Time (ms) PSNR  WS-PSNR

1 (1, 1024) 9.08 31.4385 31.5229 9 (2, 256) 10.05 34.2231 34.1798
2 (1, 512) 9.93 31.9630 32.0129 10 (4, 256) 9.11 34.4783 34.4546
3 (1, 256) 11.57 32.8647 32.8514 11 (8, 256) 8.24 35.7685 35.7989
4 (1, 128) 13.30 33.9658 33.8869 12 (16, 256) 7.51 38.0210 37.9278
5 (1, 64) 14.99 34.5430 34.4906 13 (32, 256) 6.97 37.1566 37.1456
6 (1, 32) 17.54 35.7429 35.6996 14 (64, 256) 6.58 34.8895 35.1714
7 (1, 16) 20.52 37.0278 36.8767 15 (128, 256) 6.38 34.4281 34.0717
8 (1, 8) 24.31 39.6580 39.5388
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Figure 8 Histograms of three input images. From left to right are img0, imgl, img5. (a) Histogram of overlap region
with previous image; (b) histogram of overlap region with next image

(a) (b)

Bl o (MEEMFE) FEIEERGIHHER LSRN

Figure 9 (Color online) Different results of different reference images. (a) Selectlng imgh (score=0.8527) as reference
image; (b) Selecting img0 (score=1.5063) as reference image

% 2 KHEIEZREXTELSL (100 )

Table 2 Experiment results for efficiency (100 frames)

Method Time (ms)
[5], YUV 2173
Proposal method (without adaptive reference image) 1115
Proposal method (with adaptive reference image) 1143

REBSTS 2SN A AR HHE R (W 9(b) FoR).

(3) ik 2 W LUE 1, HENAEHERGIER SN TIR/ANMOTHE &, ARHIE & R 3 A 5
Ty SR S LB N o
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(b)

10 (MLEIRFE) SEAMEZRIILE
Figure 10 (Color online) Experiment results of referenced method and proposal method. (a) Ref. [5], YUV color space;
(b) proposal method
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Abstract The fisheye camera has becoming the most popular panoramic video capturing device. In fact, the
stitching for fisheye images has drawn more and more attention. To solve the artifacts resulting from the exposure
difference of several cameras, this paper proposes a luminance compensation method based on an uneven sampling
histogram. According to the transition of the spatial sampling rate with the latitude’s increasing in panorama,
the proposed method samples the overlapped region of two adjacent images to calculate the histograms, and
matches the histograms one by one to balance the luminance. Moreover, in consideration of the influence of
luminance distribution to panorama video quality, we present a method for adaptive reference image selection.
The selected reference image based on the proposed method can improve the overall quality of the panorama
effectively. Due to the consideration of the distortion characteristics of fisheye images, the proposed method does
not require an accurate alignment, and it is also well-adapted to luminance variations. Experimental results show
that the proposed method can reduce the time complexity for panorama video stitching significantly without
obvious quality degeneration, and it is suitable for fisheye lens-based real-time panoramic video stitching.

Keywords image processing, virtual reality, histogram matching, fisheye lens, video stitching
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