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A Linear Extrinsic Calibration of Kaleidoscopic Imaging System
from Single 3D Point
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Bl 1 Kaleidoscopic imaging system. Left: kaleidoscopic projection of a

3D cat object. Right: a 3D reconstruction result.
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Mirror =

Camera

B 2 Measurement model. A 3D point p is reflected to p’ by a mirror
7 of normal n and distance d, and they are projected to g and q’

respectively.

“

PENT S, 2D S IEE w IcB L CEMA 21T 9 1751TH
%, %8, H=I3x3—2nn' %3 x 3 D Householder 1771
ThHb. F7, &3 x ODRREESRICK T 2 EEEZ KT

KLS 3#EBOFEZH Vw572, K3ITRT L9 ICHE
BOPFHEBIC L > TP L 7B o s, 2o iz
S DIEE I ORI ICEE DT 4 128 X 9 12
& LD chambers M;(i = 0,1,2,---) M I N5,

Moy 3EARZ EHBN L &3 EI T, 2o
chamber # base chamber £ W5, F 7z, WHIER 1, 10 B LK
w3 12 X % RS X 115 chamber % Z L F 4 My, My
BIOM; £92%, 018, 8in 28im(i,j =1,2,3,i# j)
TRHT S I ETRONL RN RS2 m; £ 958, O
D mi; B L T T ORI Y 32D,

Sij = SiSja
Hij = HZHJ

&)

DS ko TEBINIHI3E i m BXPm IckoT
CRREHENETH Y, ZORIIK 4SBT D M, i
Wans, Wk, =R PBEOFARIILIT O X9
IRIN5,

7B, mIFFOREELRT.

ZDEIIZ, £ chamber K I N BRIIFICE > TH
BN A X 7Bl 2RIz sd, Zh
SARKEA A5 DR T X —F ZHBDERRP A A Fh
DL DEFEECHET 2. ZOZ D5, AREICET 350
¥Fr V7L —avOHMNEEED ST X =8 Th 5L
n, BEXOAXATHLEDHHEd;, ZRDBZELETH D,



BB FRARRE
IPSJ SIG Technical Report

Camera

3 Kaleidoscopic imaging system. A 3D point p is reflected to p1, p2

and p3 by the mirrors 7, 72 and 73 respectively.

Base chamber

Bl 4 Chamber arrangement
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Three pairs {(qo,q1), {(g2,qi2) and
(g3, q13) (red) are available or mirror 71 (blue)

B] 5 Corresponding points.
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4.2 Kaleidoscopic bundle adjustment
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6 A capture of a chessboard used as the reference object for conven-

tional methods
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B9 Capture setup
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