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Abstract

In recent years, it becomes more popular that virtual tours have used the
technologies of virtual reality for application. However, their experience and percep-
tion after the usage of such applications are bland, because most of the scenes in vir-
tual tours are too pixelated or flat. To promote the perceptive experience, construct the
three-dimensional models, and enhance the immersive feeling, this study utilizes the
device of Kinetic V2 to convert scenes into 3D models. Use RGB-D to scan the scene,
input it to RTAB-Map for calculation to output 3D model, and then adjust the 3D
model by Blender to improve the model's refinement and reduce the difficulty of

model production.
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Az MBS P T U A A A H N s AN 2 2 3D F S B2 R
(3D computer grapichs)= & > Vi (7= B HE A @ T > A @V 2 > 1 & F
@ BFiR|EE ik (Laser rangefinder) 5 A #_» 1% § S+3 3| 8t [LE ohps B P18 §E
o T ELApBhEOS A S Bk bldez BT S4F4 R(3D Laser
Scanner) ~ Xbox Kinect V2 ~ £ & 7 i (Lidar) & % o gd 8 a0 2 > P 0 dp R
A A - BA S BAABHESIN LS BERT R T K22 B
5]4:3D Camera Box(3D Cambox) ~ 3D Software Object Modeller(3D SOM) -
WebODM % % » 3D T "6 B2, 8088 > R E 1% 3D 7 "B 2/ 48 & 458 (7 = ‘A i
AlaguE i 2 4 > pow ¥ R et §8 4o:3ds Max ~ SketchUp ~ Blender % %
[L][2][3]

= T 54F H R (3D Laser Scanner) it 43 - # Fin %8 0 it o B D&
Rk TR ETHFWAG 3 RAZ FHA S B - BHmap R

15 o Z BT M L R R d § SRR & (Laser rangefinder) » 4v b F 5448
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R KT o RSB E RS i ki 0 T E3608 Sl 4] -
P T M R RIZA o X T LA S PR £ £ 7)(Time-of-flight,
TOF)% = 4 ;% (Triangulation) # » H ¢ = & ;2 x 4 % H 4p % (Triangulation

principle-single camera solution)Z % g 4p $%(Triangulation principle-double camera



solution)= f& » 4 %|4c7F [2]:
(- PFE £ £ p|(Time-of-flight, TOF):
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BI1-2 = &5 4p € Bl7 & B[2]
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2.1 Xbox Kinect V2

A R * Gk # 5 Microsoft # A& 77 Xbox Kinect V24-B]2-1#77% > Kinect
V2i & chpt Pl E 40T 42 4p 8 (RGB Camera) ~ i7 & B & B (Depth Sensor) ~ i
*b 5 5+ % (IR Emitter) » » B 5] 5% § 2 b [S](4cB12-2977 ) o B Ghte %
1920*1080 » B2 4P~ & 5 30FPS > H FA24c £ 2-1977 « FR BB Ed M
7 5 % (IR Emitter) 2 =/t AR = ¢ > @ % pFR¥ L ip| £ % (Time-Of-Flight,

TOF)# s » H B2 5248 5 512%424 » BB~ A& % 30FPS » H jE3t % 0.4m-

4.5m -
4 2-1 Xbox Kinect V2. $4[5]
RGB camera fE247 R 1920*1080
FPS 30
Depth camera [ER S 512*424
FPS 30
Range 0.4m-4.5m
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B]2-1 Xbox Kinect V2

A B C

B]2-2 Xbox Kinect V2t ip] ~ ¢

(A)RGB Camera (B)IR Camera (C)IR Emitter
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3.2 R ¥ §(RGB-D)

7B # %(RGB-D) 3 RGB {riF & B®l(Depth Map) » /% & Bl(Depth Map) 3 4~ i
SOREHYL Oy o A AT Y RIS 8 Xbox Kinect V2 1% 5 i & # (f(RGB-D) < » %
% o % & Bl(Depth Map)» ¥ 1234 i 4o #8484 (Stereo Vision)FH #FE B~ o 4o §]3-3

#5% » A % 5 RGB® i » i & B(Depth Map)® 12 2 j£ & # §(RGB-D) « ;£ &

Bk o 29 BB AL TG AR E -
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(b)

(c)
B33 %A ¥ G )RGB # f(b)i% & M ¥ H(c)RGB-D # i

fe & B P-iR AR G(RGB-D)chifcdy - #7117 ¥ 113538 Kinect V22 7 > iR
7 4% = §84p 8 (Stereo Camera)4:ZED 2 Stereo Camera(4rB]3-4#777 )& > &

g = B ARLAE (Stereo Vision)H 4B~ (8 % B B2 5[6] °
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B|3-4 ZED 2 Stereo Camera

3.2.1 F& W(Depth Map) & *

i * %% Bl(Depth Map) = s #F el 4% k4% % » ",/Tt TiFL AT R
shffeyp 2o o 0 B3 AR R Bl R 4 (Depth Image Base Rendering » DIBR)[5] -
Bk ae )EHU]%‘; TIRRBOE T AR R EAFRRSRL o Righ
W d o TEENATS 2 R R B R AL o B e R Ao B3-S4 0 W
3-5(a) 5 424 Bl BI3-5(b) 5 A RSEZER B 0 B3-5(c) - o+ A RJLaFE
& B2 ﬁig?J e S > (d) s EERSLGVER B £ @?J NS o VL F B E IR A B

AL B R G R
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b RIBlER® ¢ 0 B LMRR R 243D HR - LF367 1
KR REIDHE NE LML T oLF N KF36(2) A 0 Sk R
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F3-6 FRBALER(2)R4FER F(L)DE AR F[13]

3.3 RTAB-Map

RTAB-Map(Real-Time Appearance-Based Mapping)i& & /2 5 T pF 2_i~ 3 @&
1#(Simultaneous Localization And Mapping » SLAM)en# @ — 48 » & 357 H i 7
B /% 4o:RTAB-Map(+ 42 § #{¢ * ¢ 5 i2) ~ GMapping ~ DVO-SLAM ~ ORB-
SLAM2 ~ MCPTAM ~ RGBDSLAMV2 % %[18] o = B #4244 3-1 » SLAM ¥ !

EREE AL A B ER B REPEEE.

%3-1 SLAM ¥ i » % §i 1 £ 4% 4 [18]

Inputs Online Outputs
Camera Lidar Odom || Pose | Occupancy | Point

Stereo  RGB-D  Multi IMU | 2D 3D 2D 3D Cloud
GMapping v v v v
TinySLAM v v v v
Hector SLAM v v v
ETHZASL-1CP v v v v v Dense
Karto SLAM v v v v
Lago SLAM v v v v
Cartographer v v v v v Dense
BLAM v v Dense
SegMatch v Dense
VINS-Mono v v
ORB-SLAM2 v v
S-PTAM v v Sparse
DVO-SLAM v v
RGBIiD-SLAM v
MCPTAM v v v Sparse
RGBDSLAMv2 v v v v Dense
RTAB-Map v v v v v v v v v Dense

W BEH(SLAM)L £ 58 L 5 G 4ok § 3£ - RGB-D Ap
WA IMUEE A3 TR e BavFsiz o po SLAMAE A 58 %% 3
% % ¥ it 0 SLAM(Lidar SLAM){r &+ iR 4 <h V-SLAM(Visual SLAM) » # ¢ %
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E3E SLAM > 1 & @ % kF F EE (7 HF 4 RIEE > BERE TR R hlicdydn §
R F BT BB LE T RRF T M Rt oV
SLAM 8258 & 7y B % £ T 1+ 4p $43% Lidar SLAM & £ » & V-SLAM #7{¢ * ¢
BRI EXIFHEALE T E o P a8 23 ORB-SLAM ~ LSD-SLAM ~

RTAB-Map % % -

ORB-SLAM:¥ & #% mﬁ;?] > RBEIET AP - RGB-D 4p 4 » ¥ 12 T pE
FE PR A L AR EF 2 AR o R EEE A B

ORB(Oriented FAST and Rotable BRIEF) 4+ i< gL -

LSD-SLAM(Large-Scale Direct SLAM):3% i 4 i 1 & $5 4 &30 ¢ 7 Sjpd 3+
BB o SRR R R R G R AT B TR B S A e T

=% 0 AiEsRARY 2 %735 0% R Bl(Depth Map)ig @ 35 = 82 (Point Cloud) o

RTAB-Map(Real-Time Appearance-Based Mapping)::% /% & % P| #_F . ORB-
SLAM jf B ;2 chA A # b > AaJZid B o B35 6 BE oz A3t E i %V

# 3D gL Z (Point Cloud)!™ %2 2D = & B & -
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RGB-D WebODM
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(b) 5% Blender 3 &
Bl4-2 FRP G2 = B (a) A 5 B (b)51E Blender 33 &

(= )WebODM = B2 R HE %
WebODM Jatdsien= 22 - > HiF2 218 5ah > B FREFFER
AR piE o Bdp ik Jmﬁ?“@l 1RGP R WebODM it 7 i& & 17
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®l4-3 WebODM

= A

42 ZRVR
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LREAE AR b

VB FEERTE>F E AR 0 a8 WebODM & 7
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