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M(X) = argmin E{p*(X,y)}
YEM
LEDD. Cf. Fréchet (1948), Kobayashi and Nomizu (1996),
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. Cf. Cartan mean (1927).

Karcher (1997).
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gn(X,Y) =tre(XH'YH™)
LHAOND, ZITHERI MV X LY ddxdDRFTHITH L. ZOFHEIEE
FZHITH UTARETH S ZEDDD S : gpupr(BXBT,BYBT) = gu(X,Y).
=2V 2REHMIIRTEZOND.
Dy(G, H) = trf{log(G 3 HG$)}"]
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= argmin E{Dr (P, G)}
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PH2MHT, SHRP(P=G)=1adP(P=H)=1%
Mg(P) = G}(G 1 HG™#)3G?
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WD THRELT IV TV X L7 ETHAERNIZRD 2 68533 5. Cf. Moakher (2005).
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(1) BTy M, (P) = E(P)

(2) L M (P) = exp(E(log P))
(3) BRITL My(P) = (E(P")™!
(4) WHEFAIEKTFE  Mp(P) = log(E(exp P))
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Dy (G, H) = 2tr[G(H' — G™') +log H — log G]
DL E, PD EDT VX LTHI PIZH U TIROFHE S TS5 ADEEAHALT 5.
= EDgp (P, Ma(P)) + Dx.(Ma(P), G)
Dg1(G, My (P)) + EDyy (My(P), P).

EDg.(P,G)
EDk.(G, P) =
ZoOMELY, BEBIZ
M, (P) = argming pp EDkr,(P,G), Myu(P) = argmingpp EDk(G, P)
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Dy(G, H) = tr{®(G) — ©(H) — (G)(H — G)}
EHERB. ZITh=p —MLEHETHER TS ADEIUT L > THRTE S ¢
E{D,(P,G)} = E{D,(P,MA(P))} + D,(MA(P),G)
E{D,(G, P)} = E{D,(G,M,(P)} + D,(M,(P),G)
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Mp(Pjx) = argmin E[D(P, f(X))|X =]
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Z DICL B POFRF LR, Cf. Petersen and Miiller (2019)
— ALY OO 0] W B RN O HE IR I S A S WARHE 2 > T, BRI

M (Plz) = ¢~ (E[p(P)| X = z]).
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wa\m) = argmin E[D,(f(X),
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PIDESEHAPOFHUTHRECES. Z0rY, FPHUTORENE&AZH
TR ) — 2 > 2 Felifilf Dp(P,Q) = tr{(log P~2QP2)2} %{fi-> CTHAT 3.
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RPE(P) = E{Dx(P, P(X))}
S} BESNL X, BRTATE
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V=2 U FPHT T — %> TI OBV ATHEIC R 5.
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RPE(Py) = 3" Du(Ppcs (). P)
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¢ @FEMERTEEE LT Lab AL EbhT w5, BHlidie = (Lq,b) CiE, LiZ
5, aldik- REE, b - HEOELEET. OXFODCAROBERE
(EBAEHNTELVHIR) BEIZESTEIR, KESLLITKEWAIVBARBT
ERPTESZ LAHEXTNATWS, of Melgosa ef al (1997).

@ RIT-Dupont ZHET—2 D = {(x), P1), - , (@19, Pro)} B FEDO L5145,
ZODIHLT, FHF PIA(X) I8 L TR S KB FO & 5 &R,

hope = argmin Rl’!i(PJ,‘p]
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Color ellipsoids in Lab coordinate

19 color ellipsoids
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Arithmetic Mean
best RPE = 37.6849
with 2* =0.19

Riemannian Mean
best RPE = 30.4565
with 2* =0.21

Harmonic Mean
best RPE = 29.3946
with 2* =0.17
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