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Pose Determination from a Single Image of a Single Parallelogram
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Abstract Pose determination by a single image of a single space parallelogram is investi-
gated in this work. The main results are: If only a single image of a single parallelogram is
known, the rotation matrix and direction of the translation vector from the camera system to
the object system can be determined. If the length of one of the parallelogram’s sides is also
known, the translation vector can also be determined. In addition, we show that the entities
such as the length-ratio of two adjacent sides and the including angle of two adjacent sides
of the parallelogram, since they are not projective invariants, cannot provide any additional

useful constraints on the pose parameters.

Key words Pose determination, parallelogram, the PnP problem

1 55

PN 58 1 7 ] 40 S ) O A AR 2 00 1Y) 2 PR I — > S B8 20 TR AR A U [ 4,
AR BEALAR N E AL, HETRILSE, Fe T A B P A TS i 2 2 I 55 IRET W,
T B B A TR B ER B A R C &R, AN TEEXT AR SRR LA R R Z B #HATHR
JIT LA T B G 6 5 A2 B R B AN R 7 R Y — R Mk 8 6L 7 k. 7R T B R 1

1) EHRE KRB HESE (60375006), HFK 863 114154 (20056AA118020) ¥ HY
Supported by National Natural Science Foundation of P.R. China (60375006) and the National High-Tech Re-
search and Development Plan of P. R. China (2005AA118020)

Wk B 8 2005-10-10  WE A B # 2005-12-23
Received October 10, 2005; in revised form December 23, 2005




53 INARESE: 2T BN AT DU L T B PR 64 ) 1 R oL 747

SEBLTT YR, AT RE R B B &) A B 7 BRI IE Y PP [ (The Perspective-
n-Point Problem)™ . PnP [WBi R 1545 n(2 < n < 6) A 250 &5 BE A2 MExt L&,
i 8 PR AL B R 5 S AR ML AL AR RN AR e 56 R —Fh 774, PoP [T 1981 4F [ Fisher
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n =30, MRS 3 AP A S GG O T R — A B E L, xR P3P (a5
BTG ZAM”. B, XRH PSP &L A VAR H e LRTTE". %4 n =45,
iR A TE] 4 A s ST BRI L ARG, WX SR SR P4P ]S ME—

g™ MR 4 AP SR SEE R, XY R IEILTE PAP W BB £ W REE 5 M B
ERRATAT. Y% n =50, MREEE 5 M AEEEAREL, HEE 4 PRI,
WX fy PSP MR 24 2 M. Ao, /W™ SHH Wu 7k PSP MR 4
T SEEE RO R, BEE WU RV 1 &, TE B T 24306 O T i A
T ER G M (Danger cylinder) EBF, XN P3P MR AE 3 M SIRGHIGONE
Tt B A = A TR R =T LTI AR — T R, XL PSP A 4 R
FEf, HBES" EHRTE T ELRYAE ML AXHFRBNAES PP HE
HEVIWEER. 7€ PoP [WEH, RE S n DEEH SR FR S XY n A B R SR AR R
EH, BWETHEWRALT R SHREILIRRZ WA ERR. AR MEE: &
FE B[] — AN TAT VU T R EOx W7 AR © 0, anfal i a2 0 R Ak b R 5 B BR R 22 [ I AL
BHRR. AW EELSER, YUPERA LM AR HRS.
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Fig. 1 The used object frame
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Fig. 2 The vanishing points determination
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HI T B 26 S R e X IR TR (— BN C SIHREL | B9sS s, Frlh, [E3F
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e GBS, AN B 2 40 A A8 A R A N SIS AL A B 2R B T 2 R R R - B Ty B | 7 1 24—
WHE VAT TG W — 230 Bt, PR i py K/NFE B AT A & . A SCR] PR, P17
WRABBH K, AW TAEEE, B TAEHEERTHALE, RREXYIEE AL
B BB R 21K

T, ASCRE G MR, XEEEE T THE:

1) RTERWIERYE: A RIERE, NEERBEIEA PR DI, a SE
TR B IE

2) XRTHEMEE GBS NBESEENMSE, 30075 53LH P4P W3
SEEAFE. SCERF G T ILE P4P MR SR fEiX B or, WA L EHFER SCH
BRI, ndLiE P4P ISR 45 2 PAT AT 4 AT B EBIHRORE B2 8] B A R
i, FRREE A0, BAEHES, EX B,

3) RTHHEIUT L S ERIT AR R & T 3T 5% U ik it
FHE R, THZ TR AR U, BTRL, — ok, REETHEILAW LS
Mg LR, HEETEFEANE A LS EE XTX—8, P EERZ2E
g, XERKELEES EREZRIET .

BJE, WEUWHNE, XETHREERIEREAT S, ASGE T 7 ik L8l
LK, BB HJ A E G EANRRAFHAR, HXHABRE X E T ZWEGRHNE
BL, 7 S i AL 0] 5 AR ML AR A2 0] R0 [R] s SR A, X 865 B R REARHEF AR, 455
b, I E 5, WET IRERE TS, ATV AR K HR St
TGP NS BOT DUAR AL B iy 2931
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