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Study on Trade-off between the Number and the Quality of Input Images
for Super Resolution of On-Vehicle Fisheye Camera
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A super wide-angle lens or a fisheye lens, which is commonly used for on-vehicle camera, generally gives

distorted images, and the relative resolution becomes quite lower in the peripheral area of the sight. Therefore,

when the on-vehicle camera sequentially observes and tracks a particular target area in a scene, the captured

images inevitably include the images with both better and worth quality. This brings out a trade-off for super-

resolution process, between the number and the quality of input images. In this report we examine and discuss

some conditions to obtain the optimal super-resolution result under such constraints.

F—T—F : AR, BRI AT, BIAAT AT, ARV VX, LURES

(Keywords: Reconstruction-based super resolution, On-vehicle camera, Super wide-angle camera, Fisheye lens,

Lens distortion)

1. [XIL®HIZ

WA TR EEBOER Y L, FEAEWOLRD
P RE G ANEA TS, ZHIC LD Bix 2B
RIBER D i O TR S S 2RISR LT 5
INbORET—ZHINEL, EAGEHRAZEDI %%Lt
ke Ts o A TENIL. ERER, WA, X
e ls—va v, B BREER Y EEDHRIOF
P B2 CHE~OBEBD I TX 5,

— R EE R SN DR A 1%, DlenEi
TIRWVHEIFHAE I N—TF 572 BIAA L X iR L A0
HAnons 2 ERZn, —RIZ, 2OL DR A Z 3o h
AT L0 LEREE (Hf b0 OmER MIV, £/-, L
U AROHRRAHE CEM S S SR IR I Em S E Th S
DB, VU R S N D EITEME TH D, Bor ik
INETIT, ZOXD REFHMRI AT ORMELZZE LT
ME IS AT T L) IS B RGN EE T kO % B %
L\%ﬂ@m;ofﬁﬁﬁmﬁﬁéémbfwéo

FEE AR ARG EL AT O - 0IIE, b DRREOKED

2016 Information Processing Society of Japan

R RVNETH D, BRSO THESMIRT 2 T %
ﬂ%#é%é\iﬁ#@ﬁbﬁﬂ%ﬁ%%ﬁﬂ#étw\%
OGN L XD RAE TR S D EEIER 5N S,

o T, BHH A T HIBRIC X B AR ARG B A 4T
OB, AR L3S WG DO AN IRE L E DG E D
MIZ ML — REFT7BRAELC D, T2bH, AT A% < Feft
T 5 EiE, b XEEEGE < CBU U 7o AR AR 1 T 5
EEND T EEEKRT D,

AFETIE, 20X 2HTTL o RVEAHERE R A5
D 1o DI B e ATTEE D G DV TRETT D,

2. ARNATITEITHBHFEEGLE

(2:1) HoFEL  —RICHBEREBMRGOARIZE N
T, B & 7o ARG B i 1, BRAREN 7 v AR B i 203
HHEOBRIC L D ki) 2R TS b0 TH S
EBEZ D, RGOSR L BUEER O 22 o Med
589 iﬁfi*ﬁﬁ{%%ﬂ?&)ﬂ B ﬁﬁﬁ?{%@ﬁﬁﬁ?%fﬁénéo

FRD A Z 2B T 2EMEAET, RO X ) IZEAES



IPSJ SIG Technical Report

o,
minZleBk X - Zkl
e (1)
zy = Hyyy

X TEAEEE, y, (FEREGROEREZHIE LB, 2, 1X
Ve CEBAESDLY H, 2 LI-BETH 5, By, D, 1%
BgRIZH L TTT7— (), XUy 7Lzt iEE T
H5,

BHNAS

« LYXEH (u,V)
- fETH (V)
« IS5—(uv)
© LURT5-
.« F7-hA75- (u,v)
LV (TRY)]
- ALY LIYLY
- /AR =

BUBELLTaL—va |
i

i

------- arg min --(54'
BRRE

ERGEER EARREER

B 1 flRD A T B OBIMGLIRDH & F L

Fig. 1. Overview of the super-resolution for

fisheye images.
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Fig. 2. Deformable image alignment.
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Fig. 3. Blur estimation using brightness edge.
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Fig. 4. Configuration of the experiment.
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Fig. 5. Result of the super-resolution.
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# 1 BREEROBEESAT:
Table 1. Conditions for verifying the effect of the super-resolution.
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2) | NAHNZERL BEFN HiEA 52 5% HifA 52 5% PSNR
3) | ABMICARK BE%n ol ixb52% Higx 5% % PSNR
* 2 79—V A XOHEM
Table 2. Estimated values of the blur size.
Index Lens blur | Defocus blur Scaling Total blur
k k' oL oF jnf + o SX Sy oX oy Mul. Mean
-16 0 0.75 4.3 4.36 1.33 0.81 5.82 3.54 4,54
-15 1 0.75 3.6 3.68 1.25 0.79 4.61 291 3.66
-14 2 0.75 3.3 3.38 1.19 0.78 4.01 2.64 3.25
-13 3 0.75 5.0 5.06 1.12 0.75 5.68 3.81 4.65
-12 4 0.75 5.5 5.55 1.05 0.74 5.82 4,13 4,90
-11 5 0.75 2.5 2.61 0.98 0.73 2.57 1.90 2.21
-10 6 0.75 2.2 2.32 0.93 0.71 2.16 1.65 1.89
-9 7 0.75 1.8 1.95 0.89 0.70 1.73 1.36 1.53
-8 8 0.75 15 1.68 0.84 0.69 1.41 1.15 1.28
-7 9 0.75 1.2 1.42 0.80 0.67 1.13 0.95 1.04
-6 10 0.75 1.0 1.25 0.76 0.67 0.95 0.83 0.89
-5 11 0.75 0.8 1.10 0.72 0.65 0.79 0.72 0.75
-4 12 0.75 0.0 0.75 0.70 0.64 0.52 0.48 0.50
-3 13 0.75 0.0 0.75 0.67 0.64 0.51 0.48 0.49
-2 14 0.75 0.3 0.81 0.65 0.63 0.53 0.51 0.52
-1 15 0.75 0.0 0.75 0.63 0.63 0.48 0.47 0.47
0 16 0.75 0.0 0.75 0.62 0.62 0.47 0.47 0.47
1 17 0.75 0.0 0.75 0.62 0.62 0.46 0.47 0.46
2 18 0.75 0.0 0.75 0.62 0.62 0.46 0.46 0.46
3 19 0.75 0.0 0.75 0.62 0.62 0.46 0.47 0.46
4 20 0.75 0.0 0.75 0.62 0.62 0.46 0.46 0.46
5 21 0.75 0.0 0.75 0.62 0.62 0.47 0.47 0.47
6 22 0.75 0.0 0.75 0.63 0.63 0.48 0.47 0.47
7 23 0.75 0.0 0.75 0.67 0.63 0.50 0.48 0.49
8 24 0.75 0.0 0.75 0.70 0.65 0.52 0.48 0.50
9 25 0.75 15 1.68 0.71 0.65 1.19 1.08 1.14
10 26 0.75 0.8 1.10 0.74 0.66 0.82 0.72 0.77
11 27 0.75 1.2 1.42 0.79 0.67 1.12 0.95 1.03
12 28 0.75 1.6 1.77 0.82 0.68 1.45 1.20 1.32
13 29 0.75 17 1.86 0.86 0.70 1.61 1.29 1.44
14 30 0.75 2.0 2.14 0.93 0.71 1.98 1.52 1.73
15 31 0.75 2.2 2.32 0.97 0.72 2.25 1.67 1.94
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Fig. 6. Result of verifying the super-resolution

with more input images and larger blur.
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Table 4. Frequency distribution of image alignment error.
73— INE—22 INE—3 INE—24 INFZ—5
S 0 0 0 0
ZEREE 02 0.15 0.1 0.05 -
EEST ADE HEE EEsH ADE £8E EESH ADE SRE EEswm ADE S£BE £HE

-0.5 | 0.098 0 0 0.011 0 0 0.000 0 0 0.000 0 0 _
-04 | 0223 0 0 0.068 0 0 0.002 0 0 0.000 0 0 17

iz -03 0.525 1 1 0.304 0 0 0.048 0 0 0.000 0 0 ;.

& -02| 00968 1 1 0.887 1 1 0.485 0 0 0.011 0 0 N

3 -01 1.397 1 1 1.686 2 2 1.934 2 2 1.258 1 1

0.0 1.579 2 2 2.089 2 2 3.063 3 4 5462 5 6 1

R O+0.1] 1397 1 1 1.686 2 2 1.934 2 2 1.258 1 1 _
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Fig. 8. Quantitative quality evaluation of the

super-resolution when the simulative degraded

images are used as input.
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