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Abstract

This paper describes methods for detecting the 3D shapes of the indoor space that is
represented as a combination of planes such as a wall, desk, or whatnot. Detecting the
planes makes it possible to perform calibration of multiple sensors and 3D mapping, and
then produces various services such as the acquisition of Iife logs, AR Interaction, and
Invader detection. This paper proposes and verifies three algorithms. First, it mentions a
way to use 2D-Hough. The proposed technique converts 3D data into 2D data by slicing.
Second, it mentions a way to use 3D-Hough. The proposed technique requires appropriate
parameters with which performances are well controlled. Finally, it mentions another way
to use 3D-Hough in the voxel space. The voxel space expresses more precise surface with
cumulative 3D data, and makes it possible to detect the planes more accurately. This paper
solves to detect the planes in those methods, detect intersection point formed by three
planes in real time, and detect more than ten planes in reconstruction 3D space using

3D-Hough in voxel space.
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MZ RS S, HERAO ST —2 26T 5. BUGT —Z 130 X 7 BKEFHIANT 45 £
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K4 BHUR, BIGALOME L FER

HAL(FD) P
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BT =2 ZRFEFLTWHGEIE, BEOT =X EEHOT — 2 2R 5 LEbE THOEE
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1795 . WA E TR ZIEBEBEB O/ 5B ANEDONEZRE L REF > T —iilic
VAT LD SREOBIG ZAT o 726, £ Ol & SATICHAET 2 ZERN O3 727 51
BNy ERGHRZR. Z2C, x @i, y#ih, z o =6l B2 TORNIPAT 2Rk 18R I
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4EITIT S T RBTIE L WD LT 2 EMT — X IIRES ) A AT =2 037l &
BE— DD R VAT STV A7, 3D-Hough #4795 & X 0 iy i %
BT D2 ENARRICR D, £, BBEORIWVWEND RO TIHES LTHIBR LR TIE
W7V A AT = B S, A F TEERE L THIBRS N TW o & rTHE
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Hough ZEHOK T, Wi OMENTER: U728 L ToRETIERL, FH/ T A
—Z =BT HEHOBRBTHDL L THD. 2D LTk T, BHECHERL RS Vi
CITEI R CTEEEA L TCLUE ) /TR D 5. B 2IE, BEN-AEICHE U S S 2o
FAEETZZE/MTT 3D-Hough #1772 L35, —OOFDOVmEIZFEED/NT A — & ZFFD
72, FEIZ—o0mE LTEEESNS. 20X ) 38158 % FitdK 19 ([2R7.

19. [Al—D/RT7 XA —=F ZFF> OO

M 191X o0& S 2Fo 4, AL CHTICB WO TH S, FOOMH &R
o mEIE 3D-Hough #4175 72BRCIEE — DT A —X O NBEOEE D 72D T, —HKoD
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for(index 27 h 71z )L EED 12 3)
if(index ==k 1% ¥0D F )
if(index (O = 353 FEH/E5A—2D 1T {E)
index= FE/{5A—-RZ—FL T2 S BE(FFE)
for(theta 0~360° )
for(phi0o~ 180" )
rho = index, theta, phi, & AL T kh 3
counter[theta][phi][rho]—

X 20. $EE T T 7N BIEO S EHIRT T3 XL

REEOFRm EI1X, R BVAVEMICHDEENEERT A= —F L TR WERRT
H5.

ZOTNTY XL, HEEOBEN TV D SREOEF 0 IIHO 7 V—TL L THREMT 5 Z
ERHEED LI B ENZ D, KBEMZ -7V X L% FitllRTd.

currentGroup=0//1&ET 25 IL—7
groupNum=0//%7 )L — 7D
for(index £ 5 1% %)
if(index ==& 1% ¥ = @)
IE &rho = theta_max, phi_max# L1 T KH 3
if(rho & rho_max h* 3T {20 1B & & )
if(FTFRD 7L — )
groupNum ++
currentGroup =groupNum
else (BXFED 7 L —7)
cuurentGroup= IR7ED &=
for(index2index ¢ E DM 74 L D 1% 5)
if(index2== K& 50 REH Dindex2 D = FI F @/ SA— 2D ITIE)
if(TTICEHO T IL—T)
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FI—=TDERK
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HE, F—OWFHETHY 2N E L PEHEOBFIZHOMRNFAEL TrRRZDE L TLED
LA, T—HDOREOFHEIZL VA OFEH 7 V—7L LTHRIMLTLE D BIZBHAE
T5. ZOHERHEX 22 12TRT.
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HE LS AR T,
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18



*6. T LHNNTA=H

vl e 1
£ 2 [T 1
T O A 300
HIBR T 2 8% 53 3
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5.2.1. FEHNGEESRER
« Wi HIEMT—H
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RN Z N & RREED D U BFIZ 2 ) DR E L 72 5.

c BIRDHIINT A—=H
WIZ, —DOOZREMT =22k L THGT 2D/ T A —Z O HEZ 2L SR
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BAS U 7= Fm 35 U 72 BRSO @ WIIRIZFREE L TV D . AN, Pl E Rz
N (E R OBERA S > RE)RR, NEWHBEOFHELO LRI S 5 ELE, %S,
3D-Hough TiMHIOE Z LT W E LN ZEMT — 2 2V TEREZITo 2. ZE/N
WAFET DR EREOBIFIZAI LTS, HKRBEE O SEEEN D72 e blcok, 22N
RIS NTIZHE > TV D L D S ZEMANO i SRR MBED /T A — X OBEFERN E
B> TLEW, VHEHOBBRHZT > TLE I FRNFAE L., BAE LTBBRIOH % T
DI 28 12777,

X 28. AR L2/ T A= 8T 5 it

LIEDERING, AERFELZ O TZERANICSH 5 10 LA EDED/RT A —F 2 G
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ZDONTA=R 2L EE D FI L > THAFTREZR N T A =2 DT 5 2 &3 T
IND. T TUBROHITIIE 6 ITRE LI NT A= 2235 2 & TSRS
H/NT A= PN EDIRIZEALT 20 E 5 InFEREATD .

23



52.3. AEMRZELICE S FEMEREEERER

HDHEMT =XKL T, NTA—ZE2RET2AEOMREZZLS TN LG TE
BT A =B DEACIZOWTHREEZIT > 7. FRedX 29 ICEBRICHEH Li- ST —#
LEUS Ul A, £ 10 1B LR ST A — & AR

([=iten B - o=

29. FEHT — & (k) L A5G L7z Vi

#10. BUSG L2 EHE AT A —H

plane 0 1 2 3 4 5 6 7 8

4E theta 92 168 72 92 56 168 52 72 56
phi 120 72 32 120 40 72 44 72 44

rho 54 90 110 120 127 38 60 6 69

count | 6926 5477 2697 2090 2270 1558 1275 998 521

2 theta 92 170 72 92 54 170 52 74 56
phi 122 74 32 122 40 72 42 78 44

rho 57 87 110 123 127 39 64 2 69
count | 11400 | 7493 2582 3002 2429 1610 1430 938 712

1E theta 91 169 75 92 55 167 51 75 54
phi 122 73 33 123 41 72 42 78 43

rho 57 89 110 125 126 37 64 2 71
count | 11400 | 11761 3160 2811 2508 1746 1476 987 728
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RO RBENTIAML, FAH LA TH LVERANRT A= 2o TLE D Z &EnHE
HTE5.

ERAERLY, kiﬁ\f£$ﬁ®h%é:ﬁt’%(%ﬁﬂ%ﬁ‘éf"r (RN T A —Z DRI Z IS
FTHZENARETH 52, IEMELTHEIZIRZ BAFT 27201213, AR 1 BRI T
IWMENRHDHZ LB LT,

524 mBETIZLZTFENSIHEERER
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#11. BUG L7 No A—4

1/1 172 1/4 1/8

theta phi rho theta phi rho theta phi rho theta phi rho
169 73 89 169 73 89 169 73 89 169 73 89
91 122 57 91 122 57 91 122 57 91 122 57
75 33 110 75 33 110 75 33 110 75 33 110
92 123 125 92 123 125 92 123 125 92 123 125
55 41 126 54 40 127 55 41 126 55 41 126
167 72 37 167 72 37 167 72 37 52 42 64
51 42 64 51 42 64 51 42 64 167 72 37
75 78 2 75 80 5 73 74 3 75 80 5

54 43 71 56 41 76 89 101 1 57 44 69
88 101 1 88 101 1 87 123 53

131 100 11 58 41 76

88 123 53

178 89 26

ZEIPNCAFAET D FHEIZLL T O@EY TH 5.
- AL

i

%

CEm K
c =T — 3 V(BEOEE)
- KT PC Ol

- K F D PC OIEH

- KA

- KB

WTNO SRR TEREIT>TH, KREDRFEHED/NT A —X FBET 25 Z LAk,
FIERGELEFEHEHANAT A= 2R TN &, 4B ETONRT A =I5 T H/NT
A—=HEREL TWDDIZR LT, KEWENES 2o TUNSWHEHZEEGT LB, T74b
HLHEN+H5ICBE TE 2 WERIC > TR 2, Z oYU o T LR R T X —
I REREEHONTZBONRT A =2 LIIE L TWD I ENgnd. LD, ZZMWAND
REREOHREBFTHECIE, SHEE 18 ETHFIFAZLRARETH DA, /NI WHEHOD
BANITRAENE LT RoTLED T LAV L=,
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5.2.5. SEEREILIC & 5 FEENHEE =R

HDHERT =2 LT, B LTI/ T A—Z OMNITICHFEET D ) A AT — 2 ZHIRd
HDUE RS E RN D, EORRIOERBSHE N 2L 20 E R 21T 5. ZERINICE
xR/ N Z BT, SEEIROBASHREEAAT 5. ZRINICITR, BE, KA, KB, )
FEL, ERICFHHALEZADESIL, A Al 1.83cm, A& B i 3.6cm T, % 28%21*9cm
Thd. RIEA TN TEY, KED B 3.6cm DA B, 1.3cm OA A OJEICHE L
TW5, FEBRREZX 31 127

31. FEREREL & FERT — X

EBRIIRNT A =X ORAE, HIRT 20 S0 EZ 2SI TiTo7-. B8 5%
PHIZ lem K, Sem Aii, Bem A &1 5.

# 12, UG L7 AT A—H

iy lem A0ifi | 3em ARG | 5em A
R theta 93 93 93
phi 127 127 127
rho 85 85 85
SR 16259 15674 15035
KB theta 95 95
phi 123 129
rho 77 83
HASE 865 991
KA theta 95
phi 123
rho 76
SE 1487
e theta 90 90 93
phi 126 126 127
rho 76 76 76
SE 1487 1467 1415
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