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Two Dimensional Marker Detection in Three Dimensional Point Cloud

LIN Wenzhen HUANG Hui

( Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China)

Abstract Feature detection plays an important role in object detection and registration. For data registration,
correspondences of different frames in the same scene should be found firstly. However, in many cases, there are not
effective correspondences, which leads to incorrect registration. One of the effective solutions is to add marker manually
in the scene. A method for detecting 2D marker (a black circle drew on paper for scene, hollow circular for point cloud)
automatically in 3D point cloud (3D position information only) was proposed. First of all, add a 2D marker in real scene,
and divide data set of 3D scene into segments by using region-growing segmentation. Then for each segment, detect 2D
marker by extended RANSAC doing shape fitting. By this method, the 2D marker in 3D point cloud could be effectively
detected without deforming or changing object. It provides simple and available features for the scene that is lack of

features, laying a good foundation for next steps.
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AL, N T EHRECHE . AT )

RERERSE U — BOR B, FFAE AT Ha LR

JE

1.1 FHENE & (1) FEELE: WA [ E AL 0 ik L RE WS AE
FRAEARIAE TR BB SURAA A R A RO S4B 404 4 i~ i
KR BH: 2015-01-31 fEZEBEH: 2015-03-09

EERE . M2 GRINMER) , BILAFA, OF5Cr m oA TSNS, E-mail: wzlin@siatac.cn; w8, [t W50, B9 1AL
KGRI BAIRL 5

1 5|

o}




i ¥N 2015 4F

36 £ &
e 5

(2) MRp e A HS (R REAIE A RE A AR 1l [X
AN F AR s

(3) JA e REAE N A AL SRS, DARERAG A
FEMMMEE, JF ARVEA RS4R3 2 1A [F) 2
I Z TR1F JUAR 78 T P ] SRR R A

(4) B K RROE B N A R K, fE
FRALE SRR M5 B T UCRCECE YU

(5) MERfE AW S (O REAIE 20 Y. 1% e % E A
AT BRI R TEAR, LA E Sy s (1)
A EEISE

(6) B2k B3 SEmT R, FRAE 2 AS I 5
TN AZ BE A5 AT 250 B[R] Y P AT

BB BEK 22 By AEAS DU S35 LA ] B A2 |
REAT,  AFAT 5 S A A O 7R A TR ) M R Y
Ko B, ARFAT EHE KAL) 557 1 1A e ao
HRAE B IR A s B A (s 1) 1 R
A A ES Y, LA,

FURTIFA O 2458 A 2 50 0 5 N FH 3 5t
AT 5, AR, I T AR SRR RS 3 AN
Wy A B /DA A T, AR £ 4R T W
KBk . Martin 35 1y, RN T8 A
Fric w] LA R R b 2 )

N TR —Bnl BAor i 26 (1) 7 23R
IR P abr e HRFIE . X Rh 7 20bRid i
FRE, HIEH R TR RN, JFHEE
Hlgesigim, N L TAEREWma RIREEn. ()
TEELSE I ST N A = e AR bR
T AT UK B ek N T A, I RS RS E %
TE =4 P g AT B, XA R T
Ko BRI, X T7 15 LB MO T A i R4S
SRR, G SRR W, T A A S S AR
T

TESLSE 3 5P BCE R bRd T DU = 4B 4
Yk, o, Z4ibrid TS o R A B S
SRR, PR EdR SR . T, =

Yebrid Rr AR, X ARG MmN, (H
ST YERRIC BT ARSI = e b i A
NAE YA (A AR ARSI, 7R AR
Y Sl 2, AL LA X ARG

ARSCHE R E =4 fi b B BRI bR
Wk B, fE=483 500 —4Ebrid,
I DR 3 A A SR IR = A 37 5 1) R s B
S FEIVSASFZE N RIE, FE T REALH AR — Sk
(Random Sample Consensus, RANSAC) {14 Ji
INEMROON 73 B G ) R = AT BRI A 5
T A I T RAS 2% — HEFRad .

12 Z#EFRCHMREX TE
1.2.1 s s ¥l

B b, AN 2 #0070 DX ) 2 B 2
S SEALEE , IF LA POE 73 20 7 AR A
Ao — ELAfE 7 ARABLRE DN 7, alm] BATE e )
SRR AR E BE N I 50— RIS
BB TS0 T M RS T
1 =F.

BTG 53 FITTEE S N2 SR
TUL RIS f o d e FE4h 2 MR
G E O JR 3 1H a8 P (R AR A0 Hh 25 5 B
PIHRLE i JRI B2 0 M — A A v g o #f
B, ERmmE S PR R . Bhanu 25 I
FHIBAEs T, K PEVR P& Sappa 25" (7%
BE T IO A I SR BEAT v P P s 4% . Wani
ALV ot T T ) 20 B R T T R TR 4 X
AT BV . IR ST R A e B
ERZE 10K = K7 SFR

T T PR 23 0 7 A e 8 o 1 AR R
— MR TV, SO EA R AT H R
AFARL 1y B 1k PR e o3 B AR 32 A F K 1) AN
AT NP Hordr, B n) b R 20 S B A
Bl SOTAR, AR 25 AR IME I e X 5, 5
R oy B G5 R IR TR 7 RURIE RS B TR R
JHEN— TR T B E 4, FFE A



3 ML, S5 =YEn 2 debric A 37

FEA S AT G Parvin 257 (1) i H 2>
FTTAL H 23 24 5 5 IF 10 77 2R i 13 23 30 A 14
LV . [FRERI R, Xiang 2™ WAE ] 2> 24- 4
FREIAT o #l o SR T, BRI
FH 34006 12 v 76 o DR o T4 (R e,
ATy FINZIX I SXAF (1) 43 1) 7 V200 B 1 e s
AU, PR TS N BIREE R S A, HF]
I AT REAT IR R IR 2

WM B, B RE
FEWE o 10 RITTEN RFE B AT 4
4, AR5 VA — By Boph Sz Ak B A — 45 4 4
2%, Jiang S5SHR I FPIE TR 40 0 By
W, SRR IR ECT T Bt . Natonek'' fl Khalifa
AUV W AR T S s, AR ALy )
R S RO G R

FIRIX LT R A IR AN T L A
I, AEAELLR )

(DR Z 77 e i, sk brig st
AT PR

(2) R BT 3 i Z i 7 vk mT LUAL 2 A oo
%, AR NHEL R = PG R AT AR, X
SEOFERE 2 E . TCH R IR, RE S
MBI 2> #] . Trucco ™ 431 T MIEEBHE At 1
R R, PRI AN AZAT ] 3 iR 34T
R P25 (1)~ 1T 431

G R Z 7y FIT ik f 2R E KBNS, M
XSSO T I 253 ) 1) s SCRIAE IR AS B B
— P A AT R AR Ty AT KB IR 45 2R
PO, SR Z 80 e AR

(4) A4 459k, W Marshall 25" 421
)3 B J75, FE4r B RN R R 2R e, =
T, WZITVEANIE T A ST 56 3 E R A
1.2.2 FARAI

TR A DS v S AL L AT AH OC 45Tk 1) 5 D i)
e H AR 2 SR POX AN ) B, AE I iR A

i A2 ) LR E R TR A 5%

TEVEENRLSE T, AN AR TR $2 Y
Ji1:2 RANSAC FllgE K (Hough) A8 #i . Wy #Rm)
LS T b S FH G0 0 S R — G F R, B et
R LA v R A N B R TSR . (RO AR
P03 T TRA K

Hough AR il 5 G (R B 1k, Al ith 2k
FIE, B4 E I M 2 ik 45 ) AR e 31 2
Hews i) o TXFERILAE i 26 P 5 ) ith e A ) ) e
W TS H e I IR ) g, R ARy
P R RS0 (v 2 A Ay Jy SR 2 AN v 8 X
oL, SECF RS HE O, B RO
ffi. Tlingorth 25" Xu 2542 (%) Hough 48
BT R BN T X . Vosselman 257 R
H Hough 7z # N = 4EXA AR th - 1R, (A 24
HN, BARUAEEE

Ty — P AE R A 2 A ) R
Mediont 25" (oK B iR R . %A R el MK
FORAELI I 5 b B DA U i, TR RS
Bt o AH R F T o R AT AR, i DAAS 8 H SR A il
A TE SRR R AR

Cohen-steiner 25" & Hy—Ffr i FH - T #2145 2F
AT RN T AS TG R GE . Wu 250U —sb e 4T
ZRMTERPLE, ¥R T RS AT H AL
SEIRHUHFEATEAR, IEEE B et Ko SR Y
AR, X T T SRR S, H
T HAT D oA, AR TR A RS ) 52 W A
R T P A A

BRibz Ak, fEt BRI 28, s
(R4 E S, Wahl 257 42 H —#JE T RANSAC
F S TETAS W00 5 3% o AL 5 it Hofer ™42
o, At AT A L ART £ 780 38 18T 43 258 1R 4 B AR A
i, JEATFIAI . 538G NMEE 2L T RANSAC
()53 BV EVE AT s I TIRAS I, 3X 267746 9 %
X RANSAC HER AT ERE 9 e, A 2R}
A5 1R AR D AT 2



38

i
=

i ¥N 2015 4F

1.3 ZHEFRIZHRIIE 7 A BhR

h T v AE A R T &, AR R
R DRI = AT B, A2 . SO
S EBRAABOAE BRI, 4ibsidE =gk
Kol P AR A . ARYE = 4RO SO B
J R THT S5 AN BB, AR HE A AT —
P, FRATIR ] RE R SO R T A o A ) — 4
bride HAKIT S, ANSCAH 5K B 6 0 [ 3 4%
FAEN —dEbrid.  FEOGIREY Mantis SRR =
YT ZBHE B, Z PR C TR A O
AR SCAAE I AR ) =4 ) LA (5 ., DRI b id
(UG 0 ) S5 2 A g — A P AR PRS0 1) R AR A
ARSC T YERRICAE S P AR T, BT A [
(19 1A 308 G B B b/ i, i [ A B o A
8, FEMOZARIC L G AR B3R, R AT 7 3
bR

ARSCHEH T RIAE =4 s A RO T
WRIGTTIE, SBBUE:

(D e s n — bR

(2) % 252 B AT Ak 2

) WRHE i, B 7 AN R B s

(4) R JE RANSAC SR — 4ibric .
AR R, S ic B £E B B, TR
BUZBLIIN S, Sakeil [ eg, B3 4ibrid.

2 “#Errictaill B R SEI

2.1 LA

fitk e s df /D Ik B R EAE LR I A1 o )
FIAE BLS 8 5eh R dEbn il A I bRad R AiE, 2
e = s PRI ARl R IR I T
PR A S B Ry al, R, EEN A
R DA KRR T 70 3, SR U~ S, A
Ja R M) RANSAC BEATAI . HAKGRE W
K1 R

(1) s Fisk 3

ASAFH PO Mantis, HRAER -
B R, HASKRERS, KILHZEHTAR
R SRAE . M A FALHE T AR T W) SR 2
AT R8P IR, AR SCRHIAA] TR LA B 48
TH MR R AT iz I FlAL B T A

Q) m=n#l

AR X3 A o0 FAL B 2 () A 1R AT 5
oyl BT k-d MRET kTSR R, T
Mzl PSRRI m A, FI A2
MAEL E BB N, P AT D el A K ) B
inilp

(3) —HETARAT I

] T XA A7) R B 1R % B R UERAE TS
JEH) RANSAC HEAT “HETEARAL I . AER I TEAR
(IR TR v k7 5 2 TN Nl S S S T
[N, A S by —4EFRic Bk, i n] DA A [
s HARTEAR) o 1T RANSAC 73 %1173 %1
RV L ABE A N IR D A Y, B DA I —
Y by d I i ?&%#%ﬂ'JﬁﬁﬁFﬁEE’]?ﬁ
SR Al 3 Bay 43 #8532 (Principal Component
Analysis, PCA) $£BUZ T IHIMA S5, {ritil

RANSAC

N

._) . |_) BRI T ._) FRIBCTA I I_) R bR Ic
ik Mo E
[ TiAb [ il [Eﬁzﬁ [m% [E/T ]

1 ZHRRICHENRIE

Fig. 1 Detection process of 2D marker
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Fig. 2 Some results of 2D marker detection
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