Jobooobobobobobobooobooobooon
Joooobooobooon

o000 OOY pOoOO?2

ooot! oooot?

ooo? oooot?

1.0000000000000 DO000ooo
2NECOOODODOOOOODOOOOO

Super-resolved Video Mosaicing for Plane Objects
by Extrinsic Camera Parameter Estimation
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Abstract: Document and photograph digitization from a paper has been very important for digital archiving and personal
data transmission through the internet. This paper proposes a hovel video mosaicing system that realizes easy and portable
digitization of documents using portable video camera connected to laptop pc. Our mosaicing system is constructed of two
different stages: (1) a real-time stage for acquiring images and estimating extrinsic camera parameters with a preview of
a generating mosaic image, (2) an off-line stage for the image refinement with camera parameter optimization and super-
resolution techniques. In the real-time stage, the preview of generating mosaic image and instruction for speed of camera
motion are displayed, and they help users to acquire a good result of mosaic image. In the off-line stage, by using ex-
trinsic camera parameters, the proposed system can generate a super-resolved mosaic image without perspective distortion.
Experiments have successfully demonstrated the feasibility of the proposed method.
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(1) Real-time Stage
‘ (a) Camera parameter estimation by tracking features
¥
‘ (b) Generation of preview image and instruction for a user ‘
Iterate from first frame to last frame

(2) off-line Stage
‘ (c) Detection of re-appearing features ‘
v

‘ (d) Refinement of estimated camera parameters ‘
v

‘ (e) Generation of super-resolved mosaic image ‘
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Projection to mosaic A Normalized cross
image plane v correlation test
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I—ﬁ'gh-resolutionW ideo Mosaicihg for Documents and Photos
by Estimating Camera Motion
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Akihiko Iketanit, Noboru Nakajima®, Naokazu Yok b, Keiji Yamada”
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ABSTRACT

Recantly, documont and phiotograph digitization from a paper i very important for dig chiving and per-
sonnl ditn transmission through the i To realize casy. I quality digitization of documents and
pliotographis, wo propose i novel digitization method that ses a mov od by o hand-held camera. In our
Tethiod, fitsty 6-DOF(Dgree OF Freedom) position and posture pas 3 e i

{in caoli framo by tracking image features auto Ay, N ure polnts in the imag

are deteeted and stitehied for mi 4

a high-resolution mosaic n|m)(,1. tL
the feasibility of the proposed met Our prototype = of extrinsic cambra
parameters in real-time with captur 1gCS.

Koywordss Vidoo mosaiclig, Bxtrinsic camers parameter recovery, Iinago featuro tracking

1. INTRODUCTION

I recent years, document and photograph digitizat printed or drafted paper i jmportant for
digitad archiving and'personal data transmission through the internet ‘Vhough wany people
docuknents on a paper casily, nbw heavy and large image are required to olftain high qu
T shatizo casy and high quality digitization of documehts and photographs,  hind-held came
frely moved is competent. A high-resolution imago of a document i expected to bo synthesized by applying
Video mosaicing technique to a movie taken by the mobile caw
In.tho literature of video mosaicing,  number of methods have been explored and proposed.  Szeliski!
doveloped. an image based video mosaicing method using 8-DOF projective i 8
bobween pairs of input images. His method can b used when a target 15  plane
optical conters of images aro approximately fixed througliout the video capturing (panoro
After his work, several methods are proposed for extending this mosaicing technique.
osions i the uso of imageffeatures Instead of all \Iglpx.\vl» i s i order o reducs cal
lehbugh the calculation cost'is drastically decreased Dy such tension; o synthesized im
image sequence is usually distorted becauso they only stitch features between successive fraines and iguore the

7

re-appearing fostures, Dhero exists an error accumulation problem in estimating projective iage transformation
parameters botween images.
Tn order to synthesize  high-resolution mosaie image with minimum distortion from a plane object tracing
we propose a novel video mosaicing method that estimates 6-DOK extrinsic ¢ par 4
using goneral 8-DOF projetive iimage transformation parameters. First, our method estimates 6-DOL extrinsic
camora parameters for cach fram tracking hage features in the captured images, After the initial estimate,
re-appearing features ar Yied throughout the input images and accumulategl errors are minimized. ur
method is based on the a: i at the docum are non a plane or and the image plant of
Further author information: (Send espondence to 1.8)
MK : {tomoba-s,seii anbara,yokoya) Ois.aist-1
,noboru,yami em.cl.nee.co.jp
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