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Renormalization and its application
for Structure from Motion

Naoya Ohta  Kenichi Kanatani

Department of Computer Science, Gunma University

1-5—1 Tenjin-cho, Kiryu 376 Gunma, Japan

This paper describes an application of the renormalization scheme for the structure from motion problem.
Renormalization is a statistical parameter estimation method, but the problems which renormalization
can be applied to differ from the problems that can be solved by the standard least-squares method. We
first characterize those problems which renormalization can deal with and then describe the algorithm.
Next, we modify the structure from motion problem so that renormalization can be applied. Since this
modification deteriorates the accuracy of the resulting solution, the solution is corrected in a statistical
optimal way. The advantage of this correction is shown by computer simulation. An experiment using a
real image sequence is also shown. .
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XY LHMNREENELB LI L ERIHT VUL
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(46)

VR KRB S ¢ 5 0B D, ik VOF] v
LBERT 3 FMIC null space FHD X HITHBETRITE
{, RATEREINS.
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Z Wubcdcabmnccd[)qvo[F]ijmnvo[ﬁ]klpq

m,n,p,g.a,b,c,d
BELZ70—f5F & 2045087 > v V[F] #¢
BoNDT, CNEEBHNTA-F (V) ST
Lo, B0 ORGEATH VY], V[V, &, Vo) kEtE
T5 ThLRRATEALNS.

v = (A[Fls2, AlF)s, A[F]21)T (49)

1, - NS P
v = 5(trF+3(v‘Fv))v—2S[F]v (50)
- éz ‘0
Viv)i; = T €iknt€imnV [Fletmn  (51)
k,l.m,r}
Vel = & Y AiAjmaV° [Kleimn +
k,lmn .
ES " BuBuV [Vl +

k.

€2 Z (At'HBijO[Ky ‘A']klm +
k,l,m

Bit Aitm V' [K, V]ime) (52)
Vio,v)i; = ézzx‘liktwlxy‘?]ku-l-
k,l

é Z B,‘kVO[‘A’]kj (53)
%
1 . N
VUKl = 70 [Flije + VO [Flijue +
VO[F)jirt + VO [Fjitk) (54)
X 1 ‘
VK, Ve = -3 15_7; eiim (V' [Flijim +
i [F]ﬁlrﬁ) (55)
Aiji = %5jkvi — 26i5u% (56)
B,»j = -;—trK(f,'j - 21\-;'_;' (57)
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DATF4ANTO—OREMEX KD B, ThiCikE
WML —x TV R-FHH e(x)=0 K THEML
T8, VO[x] % #& & +% Maharanobis BigT#lo THK
bEVECBET TRV, BELZ7O-% &, Zhd
CEE XN EMOREME Z(x) 13XRNE %2 5.
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X = X S ORI X ) (58)

Z(x) = —— (‘A’v Q{vro[x]tQt‘:’) (59)
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ELT70—x OREVEROREE Z(x) T2 2E
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T (V,0) OBMEVER Z(x) KHRHHBEHAT S,
ZRIEARO M HATH Vin[Z(x)] TERENS.

VilZ(x)] = (61)

V7]
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- _ Z(x)“ )*c . (Vm[;(]vsz)
ValZ(x)] = —-———-(‘.,’ S.9) ((Vm[ i Sz) + ———Z(x)
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VinlX] =
VIeE))(VO R x x)(VO[E](V x x))T
(v x x, VOX](¥ x x))? (65)
o Vv e@)) (VO x x)T
VInA = S Ve x ) Y
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V[o,ex)] = V[¥]a(x)+ V[, ¥]7b(x)  (68)

Via,e(x)] = Vi, ¥a(x) + V[a]b(x) (69)
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VRENT A RER (nB) OFTF 1AV 7O—pLEIHINS
OT, BRgEN—EO70-0FE5R 1/n THD. LIHoT, -7
D—DEELBH /T A-FOBRBEL BT L RETILRELTHS
EEILND. CHRYBETEARTROEIBHELB4OTFL
PR THB T D “EHFAP 1AL LTV,

5 X
AEHEOAYUERAT 27201 ffoayEa—%
Y3al—La  yOBLERT. E2a) WL ER
L2774 A0 70-ThH5. ZIT, HWAITD
£ EPEEEIE 600 EE, BEOKE SIE512x5I12HFEL
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HAF LML OEREIBE X F6xI0° BETHL. T
OATF4HNTO—IEEREIBEOTIAIAX
EHiz 70— OETE 3 KTHIKPE 2(b) TH
5. b, BoERREORKERLTVSE K20
(c) RXM ) DFEIC L HHERT, K (43) XL 2710~
FHF OBEESTbhTwzw, B2(b) Tid7 0 —17%)
P oBEcyBESABELTVLIEEFRS. 20
Tial—iayeERORR ¥ %X T 100 BTy, #H
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7O—THRORIEIC L Y EEEOFEF B LTE T
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HBEOBR (272N - FTFOTR)T L% BHEEEE
T, ek, AWALFHEE EOME LORE L LTHE
PIKT L2 L #EXHNTWIA, 70— FF OFEHTIC
BELBELHATIUE, BRtaBERRLIIITERT
BILBSL L. KICEEBRICLAERERT. H4(a)
FEFEEREFTF 1 AL 70— H4ab) PETHRTD
5. BRI VZ]| P —EELTOBSTOAEFRL
TWa. + 774 7L 70— ORI [10] O
PHV. EEOTRILETo TV RVOTH 4R T
VB ENRL LAY, SRR ERESETEINT
W3, EENT A —F OREMIE v =(0.12,0.63,0.76)T, |
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