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Definition 1 (k1= 18))

7w P RS EEER— 1M EEES V. LEEmEEE
+: VXV oV HPREE - FxV -V, HRUTHER:
LV & + THIER /REE. (kBB fITic A 0)

2. MR F EMERTAERR: a- (b-u) = (ab) -u

3. RRMEBAIT: lv=v, 1 & F LB,

4. MEEBHHEE: a(u+v) =au+av

5. % F _EAEESERE: (o +b)u = au + bu
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Definition 2 (Z&MF=18])
EWMV EBEUETEHEWCV , BRW AV HFTEALUATE

HHHR:
1. Vvuuve Wu+veWw

2. Yue W,a € Fiaue W

ZUEFTEERRES 0
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HEERZFREERAEN oy FEM oy ZHTEHREMT
EEREREGF. £ R PEESN—KELRE R® WFEE, &

#8E R PESHTEER R BFZE-.
Y Y

W N
/0 S
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Definition 3 (T X)
@£ {vi,vo,...,v} HIRALMTTRY

avy +aove + - L apvy =05 o =0 Vi

EE—NEELRHES {vi,vo, ..., v} IRIBFEX, &KX
REMRE 0 HEERX T EEH—FRH. E—MKAY, HANATLUERL
R w AMEZNMEARE, BARHBAX—EEE—. H, K
fIIRTRAIE Vi, vi RRERIZXNERA T HAM @ ERRHE.

BATATA B —FEX Span(vy,va, ..., vi) RIRFTHREH
{vi,ve,... v} RHEMEESRS, EREZEMN—TFZE.
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Definition 4 (B, 4EEEFNAER)

SMTE V M—EE B 215 V FRRKEELTXES

gMzE V WEEREREESHXR/. (ATLEARBEESE K/
HE)

—PMEEweV ER B={vi,v2,...,vi} TRER—HBEFHNER
B (a1,00,...,08) , iR W= a1vi +agvy + -+, oV (X REL
EME—H)
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HFEXMES, —MEHENGIFRELE R FH=/mE
(1,0,0),(0,1,0),(0,0,1), XA-E4LMHIRAR.
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Lk, —LEMTEMERMARTREEESRK—#. b,
— N x M MR EETERR R™ pR—1EE, RIMHEE1
BREMREEAMAI LR, XNLIRITE T R RHISRAEER .
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| N T RT mEERIFmiIRIEpilt
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_—— - - N T
- . llllllllll 11N
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- s TRy
— (W R EEERIPEIRIERIN
- - - . L LR awee
- s O Ouh O 080 BN
— el . m ) ER OER) OARE A
= e T ey e e e O
- - - e - am i - = L N . an
-— -— - ] - - | ] EEe a8
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Definition 5 (%R, IE3X, EXHE)
AN EER v # w, RIZMAIBLERSFE v F v, ENHAR,

B (v,w), BXA:

n
(v, w) = Z VW5
i=1

AP EEHRMEEXR Y ENYENHATREZ 0.
—HE {vi,vo,..., v} WUHIERELENHZ
Vi, j,i # j, (vi,vj) =0, ENIHEYEEREEZENR Vi, (vi,v;) =1
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R B, MBERNBAFAE, BAESHLALNEERS
.

ERAFAESETEUERITE. —it, HRRNEitE
— M EEHERK, BRNEER— SN ERE, BEERAESE
HIRTIETR, XATIERTUREL.

Bk, MR weV TUABERK
W= aivq + gV + - opvg. BBA (Wovy) = S8 (v, v) = oy
FEw=2F, (wv)yv, ERSRAETESHRTUET, %AH
LM ATRET .
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Definition 6 ([ EHIR)
—AEE v WEE—MRE A [lul| TR, HRUTHER:

L ul[ >0, EAt [[u]] =0 HEMXZE u=0.
2. FEN o,u, ||au|| = |af|[u]].
3. ZAAREK:||u+ v|| < ul] + |v]|
ZEERNERKE: LK ], = (8 [wP)VP, & p=2,
TR TRUILESERK: [Jull = /X8 w2 B p — +oo, BATATIL

B3 loo- 1K |u]|oo = maxF_, |u;.
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Definition 7 (ZEF)

SMEF A RN EREIELMETE V AR TERSE Bt
R

Z=E W,

1. A(u+

v)

= Au + Av

2. A(ou) = aAu

R(v +w)

B¥FE

LERE
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MR—NEMEZTEEERR, BIN—HE {vi,v2,..., i},
MAVwWeEV, HRE w=oaqvi+agva+ -, opvi, FBA
Aw = Y8 | 0 Av;. BB RIBEAGRE—RE— &N
HF. S, WMRBANE W FER—EE {p1.p2,--.. Py} - FHE
HIGRTRA: Avi = Y70 Ayp;, TR Aw =" (X5 Aijoy)p;
RsERETHE, Bt A ?E—":I:*ada o B SRR EI T 4R A
Ac HIS.
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HBBMGIF, NF-NZETEANR P(r,y,2), BHHEE -
HiER: 0 FE:

cos@ —sinf 0
R.(0) = |sinf cosf 0 (1)
0 0 1




Definition 8 (% &)
%Eﬁ A= {aij}nxm E‘]Eﬁﬁ: A AT §‘=Z7T'<o =T mxn %Eﬁ. sl

TR, BIITERIT, e, aij — aj

AT AEERMEA N EE v 71 w ZE R =R

air ot A1n ailr - Amil
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Definition 9 (7 5%/IFF Z*EM, 23R )

7 A BRAETRIEREFE—1AK B %R AB=BA=1,
BMEAR A SEFF5ERE.

MR A EFR B4 B HUM A HREE, SR A

BARMR A TR © det A # 06 A BHTEMETRI A 1951
HBELK. ARZMRESHLEARENBEXRR, UR A FF
5. MBLKMHRE Av=b BATH, ELBME—. BN, ZH
BABLTBELBES ZHE. B, Av =0 HFEERT —1F
=, WRA A HNEZSE.
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Definition 10
FHEESYFIERE

@& v # 0 #HFRA A WEHEREIR Av = \v, FR \ 06 v
HIFHE(E.

—MHEREEMRT —1ME A THRTRIEAZRH. EF1EE
FHEERFHEREER T — M FZE: F Av=)v, Aw = )\w, 7
L A(v+w) = A(v+w).

BAKERBFHEREE 7 ZEE Av=> v e (A-AM)v=0
BIETM ENT (A- ) F57 Bl det(A - A) =0, ALLAH
FHEERRT A ST det(A — M) MIREER. XA ST U
A B FESTN
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B A FFTEHEESRME A B & BTENERERER
SRIFEBHITONIEE

i AR Rt 2 M A F AT IE T ERIRIE, AKATUES
Wr. (fREMRFNE S B iE sR)
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oI AL BY5ERE 5EFE A FRIETTH A Y BENEHESR » M& XX

AIFHEE 2.
Al
} [ } )\2 ]
Vi Vg - Vp = Vi Vg oV

An
M -1

A _ | v W, o o B R

An
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MR A AXAL, tHFHERETUEREZ HH—HE B,
MRHNMAXTEREFFLHR A (95, BRINEH A FIRES
Nl EEMEET

@““ u% @ “\ﬁ?
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Definition 12 (IE3Z%EF4%)
6P A W MIETHEREINR AAT = ATA=1.

MR A RIEXRFER, AL A WITHSEER T £=EH—H
FREERE. H, A P TREFARAE:
(Av, Aw) = (Av)" (Aw) = vI AT Aw = viw = (v,w). FRY,
1Av||2 = [v]]2-

R i, GPEXEHREANNERE TR, EAXNMER
HERETHR (UARELIEARREH, BEVEHZMMEEE, B
Wz EE F iz EE MR S) -
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Definition 13 (XI#FREE[%E)
SR A MR EREERE ISR A = AT,

Definition 14
IEHSERE

5ERE A HAMIEHEEREINR AAT = AT A,

MR A XN, A AF n MERMETX B IE R BAFE
@&, EIERT V W—4HE. FibTir A T/ LR
B SEEAT—RINERIEE, ARMESITOBRE SEREW
ER TR ——EE TR EOE.

IERFERE R XIFRAEMERIHES . ATLLERAIERLAT n < n ZBFE#E C
Errxffk.
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TR RLRIZERE, 58 RFFEEFIFFE R 8 AR
AN, EF 4 ERMNFA SVD TUA H X T — AR T HAY
174.
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Section 3
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BETR, BRIMNTA-—TEERYEHTENERZEFR—LRA.
XENAFTEEPE=ATE: 1 HENERESTEE_4% (=4)
ZE X LARARRIT - RIIRIE, TiXLARIEERRT I ARERE Sk
R 2. EERAGIEFR, FIALEEGRATUREH BIRRI S MER.
3. —BAEEMFHERNEE, b PCASVD, #REZERZIER
LR, ZERISEEMRANESEE, RNXENEE—1FAE-
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FRARLMTIR, FATAHIE 0 BHHE 0. ERIHATATLLE
BER AR T R TR . MR ERREPETZER,
AU f 37 IR 4R -
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FRAHRIE R PR — SBRETE R . AT RS,
BANZEE 0 =2 BGIF. BAIHE (v,y) REIE (2,9,0), C 2—1E
#, ATAHERMNR C =1, RERNE (v,y,C) LIFRTHEHEE
. BREIMETR (v,y,2) — (v/2,y/2) BLREHRER.

32
BFE SR B /51



(X, Y, W)




ZE R® TR, BAHE (v,9,1) BHE
(z+a,y+b1). ZIREMER, EANEAHK TEX R

1 0 a
01 b
0 0 1

MER LR, HIPHREEZEEN R’ ZH, MEFETE
HEEMRER: (2,y,2) ~ (t, ty, tz) TERIREENZE.
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MAERERFRHNERTR, EF—TR (z,y,1) BREE
(cx,cy, 1) GRERME:

c 0 0
0 ¢ O
0 0 1
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EREHIEARFR-—KREENTHR. RINEVRAA, Bl
BEhEFTEPEEAEIX LT,

BIMEEHE—N R (v,y) BESFERETHER  BRILER, ]
EHRBIRE (r,0). BAEELITFHR (0 +0). T]RERHR
(rcos(p +0),rsin(p + 0), FIA=ALXBIFTILEE
(xcosf —ysinh, xsinf + ycosl). ERRFRLIR + BHEME:

cos —sinf 0
sinf cosf O

0 0 1

36
e SR /51 y



M B~ OSARERROHTIEE. BERIFAT
B BEARMROBHERS, REHTEFRSEEORE B
EEFFEBERMTT .
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RETSMERME R HREN, it SRS,
HE—A A3y RS (r,0,1) BEE (—2,0.1). 4

A
-1 0 0
0 1 0
0O 0 1

PR g R TSR, RINABLBIN RFHEEER v
W, REEAX v BRHFNER, RETREEMRTFT .
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HYI TRt R — R THR, AR <BYIF y-BTY).
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x-BIE (x,y,1) BRI (v + ky, v, 1), EREKENT.

1 00
E 1 0
0 01

VB (2,y,1) BRETE] (o,y + ko 1), SHAEREAIT.

1 k£ 0
010
0 01
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FER—TEBENEE: & Bk, tRRITE—1TS
(2,9,2,1) 5 » HARTSTIER: 0 JFRIALAR. BEXN =M = 247
BAEYE. HR, Z1TR0 2,y SENEERAENTE_4FE

TRERSREE 0, BLATAES HAER.
cosf@ —sinfd 0 O
sinf@ cosf® 0 O
0 0 10
0 0 0 1
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KLTT, Gy TR v RIEREATIAE R

cosy 0 —siny O
0 1 0 0
siny 0 cosy O

0 0 0

[
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BTRFESEE—HER 0. B, NRIMHEEET
FER, E#HTERTH T, FEINMHETER. EEHIEXHL
FEEER v = (cosasiny,sinasiny, cosy). HITATIEXAE
BFEITIREITE. FBERIEITSE - iR T, 5 v #HAN voz
FmE (5 » HiedE —o), BEERNEBT voz TEHEWREE T #15
vE:HWES (% y Mk —), AEHITE - MR 15(% »
HiER: 0). BRRETH]ER. AEEHNERHME
T Ty T3Ty ' T Tyt
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BETREEZSZEPNET—NEEBES.
HAMRIBEZEERMER, 3 voy FERE, XNEHRATIL
Eﬁi (x7y727 1) = (‘T?yv —Z, 1)

o o o
o O =
o o
- o o O

WRAR voy FH, HMNMTAREETIR, HX T LEAER
EBEEHN - HES, BRI FEEIFEBH 20y THESR.
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AEARERELTHRHTRMRITT . RERNBLTREERLT
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ZHTERMNBHBRAH TSR, EREERFFHHTHRER
fiBRY. tbaN, IAERBHEMR, RONFZLEMBIFH =445
TR LR AR,

4 camera image
coordinates coordinates

optical
center v,

scene (world)
coordinates
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“EH$EE%%51%Eﬁ§—A P(z, )Mﬁ%ﬁ

P'(a’y, ), BB = ARALEE: < =L = 2, Eit
x“-wy——ﬂﬁ$u$hT&MTu S B 48R -

o o o M

0
F
0
0

= = o o
o o o o
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ek

o 5% A AHIETMEMRH det A= —1, iFBE —1 2 A fy—/MS{E(E.
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