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Development of an Image-processing LSI for Vehicle-mounted Cameras
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Abstract

The functions required of a vehicle-mounted camera have
recently diversified. Among these functions is image cap-
ture at a wide angle and with a high dynamic range. With
conventional cameras, when a wide-angle picture is taken,
the lens distorts the image with a strangeness easily sensed.
Further, when a high-dynamic-range picture is taken, insuf-
ficient contrast of the displayed image decreases visibility.

To address these problems, we developed an image-pro-
cessing LSI to correct image distortion based on the optical
characteristics of the lens. This LSl also increases the contrast
of the image by applying dynamic range compression tech-
nology. Further, the LSI allows image processing to be incor-
porated within the camera itself.

In this LSI, distortion rectification and viewpoint conver-
sion are realized by converting the local space magnification
of an image. Dynamic range compression is realized by per-
forming compression of an illumination component.
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Bus system

Image

Image signal processing signal

Fig. 1 Block diagram of image-processing LSI.
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Wide-angle and high DR image
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Display image

Fig. 2 Image processing sequence.
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(a) Wide-angle image (b) Corrected image

Fig. 3 Distortion correction.
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(b) Perspective view

Fig. 4 Perspective conversion.
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Fig. 5 Processing sequence of distortion correction.

AN ENERER I LT, EEICEE S
K7 h X 7 OFE « [ XD E, EEDH X 7 D3
U 725 b s o JERE 2 AR AR 72 A 2 71200 2 PRI
BT 5, RIZ, POTRL EHmMERICE D S#%
I LD 2T, JRAL v RIZE W T,
JEPTIC X DRI TNDBEL 2720, Ly ZERITN
C7#iiEZ1T9 2 LT, A mfiiEmigRzE2,

KONICA MINOLTA TECHNOLOGY REPORT VOL.8(2011) 131



58, RALSHTEEH I T 5 EAMMIE - 2 H
Bz, HTER O A SRS P T 2351 & B BB
HEROBEEOMEE S FEIHL TH Y, Hljdo%e
PR IC BB e lERO Bl 2 flAaGbE b L LT3,

3.2.2 BEEZTHROSEERLE

3RTUZE MBI D> & $EFZI b D JEREA~ D ] 254 % 17
IE, Ry FOU b - BLREH E OB RD O
AR T DPELAEROE I E X O EEE 21T ) 3
WH B0, SlalEdiHEAI 2 PR LR 7 L — oL —
FTOEBEFER L, Juc &k b Hlo g, %
A DA HE 2 FEIR D 2 L — X BAEIES &
OB Z s E 2 vag & L 72,

3.2.3 #E@mETI
SRICZEMIHERE & HG AT T & 3 2 TR A DS TH T &
284, Fig.6 @) D & 9 &I L v ATy S - lifg
2B VT, FEH L 2O N TV 2 NRYI S % 3R
WL LT OIERAEIE -2 5 2 L3 EE L v, ALSTIC
RS T 2 EARHIE - SRS, RO
NDBERZITH 2 ETE S, ZHUT XD, Fig.6 (b)
D & ) RO BEMIGE 2 #i1E T 2 & AR~ o
WA Lo TOREBOFR b E & D, &I
J& U 7R % B T 5 2 L 23TE B,

(b) Corrected image

(a) Wide-angle image

Fig. 6 Improved visibility.
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Fig. 7 Block diagram of DR compression.
I: high-dynamic-range image, L: illumination, R: reflectance,
L': compressed illumination, I': dynamic-range compressed image
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Fig. 8 lllumination extraction.
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(a) Conventional processing

(b) Improved contrast processing

Fig. 9 Halation suppression by DR compression.
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Fig. 10 Overlay display output.
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