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A comparison study between Motion-Parallax-Method and Lidar
method for capturing a 3D scene
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Abstract: Conventionally, 3D distance information from a general scene has been acquired by an active sensor such as Lidar, or
stereo vision based ones. The authors have proposed a "Motion-Parallax-Method" that acquires a three-dimensional moving
image from a moving image of a monocular camera mounted on a car or robot. Currently, there is an open "KITTI dataset"

including the distance data measured by a Lidar device.

The distance data is the addition of distance information at the

measurement point to the scene being driven by the in-vehicle Lidar. In this data set, a video of the distance acquired for the
running outside scene is also opened. Therefore, I would like to create a moving 3D image from the same video by the "Motion-
Parallax-Method" and place the moving distance image of the "KITTI data set" at the corresponding pixel level for comparison.

By doing so, we would like to explore the possibility of using the "Motion-Parallax-Method" for automatic driving,

robots, and automatic creation of 3D scene data for VR.
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Figure 1 Phenomena of Motion Parallax [13] that a moving
human observer cognizes faster motion of close objects than that

of distance objects in a scene.

COBBIIAT LA BV g VOEBE R o TS,
ZF VLA - BV a T2 ODEESTORZ ()%
B H L, R O B R RRRH DRGSR RO Y
7N DFE () ZFHEL, IREEBICEBRL TS,

3. BSEHIE

FTCIREL TV D FENTEAIZES< 3 kociE T
DYBFICIET D, Eifg» OO 3RTEEITO FIEZINET
B BRENTVA[12-14]. Fex ORETIE WA
WD LN DRREIL, HHEICBEFORETIEIZOV
TfitdL 5. £9°, Shape from X & EIH I N TV 2D FIEREN
»2. Z ZTXIZlL,shading, motion, silhouette 72 &A% A
% . Shape from shading TIZELDHIRIT L D WK~ fa 5

T—=FNLWREFR O R TOERT ML EHEELTWD.

Shape from motion @ 1 -2{Z{Z, Factorization TE13H 5.
TAUL, B AT ONLELRS L ZERROEITEIT) bDOTH
503, B (motion image)lZ 33T B FHEUR D 7 L — Af%!
J&IZ X o T tracking L 727 — # 12 SVD(singular  value
decomposition Y& H L TWa., Z 2 TlE/ A X EFED
FRATIG AN & 72 5. Shape from motion (21, Stereo vision
w9 J5iEb B 5. Stereo vision B K, FIVIZFEARMIZ 2
DOFFILE~DOFEHTH 20, BIEB»LHREAEEZ THD

(©2021 Information Processing Society of Japan

Vol.2021-CG-181 No.6
2021/2/16

N D 5O LB D% D stereo vision DFEREHKAET D
ZEMEABILTU S, Motion parallax DRFZER] D 3 IR IT
T — B ORI RS e & &2 HLY H L, stereo vision & FALL L
Tk EfA G DY R AR &b H H[14,15].  Shape from
silhouette CTli%, B DAL D A2 DWIED silhouette 14
% FN T, visual hull % ~— A2 3 RTZE B AUCHFET B
MR OEFE % 3IRITLD voxel THDODRL LTS, F-ix
iT1X, Deep learning Z H W72 ERBEAIC /2 > TV 5D,
Google DAFFE[5]TIE, HIBH A Z OBEE %G L L, T
WERICEXVHEER LT — 22 HxDLHICLT0D. B
ATVl bt T N ESMET D
(segmentation) Z & HEAIILTND. S BITHITH 725
HTHBEZRE L TWEN, 2RERITZDEY 2 —L
MO BHEIR T NV TY XA L5 T 5. DL THffiZe L
DEE T — 2 TO 3WILEITLEIT D DIF, [16]72 £ THHE
RENTVD. WFhICE X, DLIC X% 3 RTuW kD FlE
TFEIIFSEBE TH D L R XD,

4. BMBREEOTILIT) XL

B 1 THGMNRE I ICEHIHEZTENNRRENIEZED
AT NOMIRORE E TOERENIEL 25, 22T, £7,
Z OBHEE X < BT optical flow [17]1C & - T
T5. D& x, optical flow 1%, RGB % % B KE i 5|2 25
Lt Lt-1 O2OORZORAREEBRE W THBFEICE
WCHELZbD LT B, ZDE EKHEFZTH LD, optical
flow X 2KILDRT "L TH DN, ZOMRIHEEZ L 5 &
A7 L —AEBIZIAT T —D 2 E D, FERICE
FHZDOABT—0EE ¢ LRBLTDH. WIZ, ¢ %t
T DHATNLDOEBEZz(Q)E KRBT HEX, D23
OBBREETRMETVE L T2 E2E 25, BTV
%, BINHRZEOBRZEZET LD THD. q Lz(q)
DOW/INEFIAG & Az(Q) "B 2 7= & &, LT OBBRRREMN
no.

z(qo): distance qo: an optical flow value

(coefficient a posteriori

determined by boundary
7(q0) — conditions)
Az (q(,)/L z(qy): variable

Aq
z(qo)—Az(q))

q. optical flow

%, ;ﬁﬂq=q

2 BIBEEORMNET L

Figure 2 Geometrical model of Motion-Parallax-Model
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Figure 3 Sampled distance data of 6 pixels from an image of a motion
image captured by a dashboard car camera, and corresponded 6 pixels in

the a grey level image of distance.
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Table 1 Comparison between Lidar method and Motion-Parallax-Method
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Figure 4 One frame of a 3D motion image (upper half) and the

corresponding Lidar distance image (lower half) represented by a grey

level where brown pixels indicate no distance measured by a Lidar device.
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Figure 5 One frame of a 3D motion image (upper half) and the

corresponding Motion-Parallel-Method distance image (lower half)

represented by a grey level where full pixels are measured.
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Figure 6 One frame of a 3D motion image (upper), and the
corresponding Lidar distance image (middle) represented by a grey
level, and the corresponding Motion-Parallel-Method distance image

(lower) represented by a grey level.
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Figure 7 One frame of a 3D motion image (upper right and left), and the
corresponding Lidar distance image (lower left) represented by a grey
level, and the corresponding Motion-Parallel-Method distance image

(lower right) represented by a grey level.

X7 C, BHBEXTIEZRNAAWIEE Lidar £72030 A 70
OOEREENITWNZ & AR T . 2O Lidar OE{BIZBWT,
O TRENT pixel FHEENAFHIE N TV RWD &
"9, F£7z, Lidar TIEAELADOROOHEROEy, £-4
ORDOETITHFESFH SN TN LE2RT. 26
(2 Lidar TIZAMOEY O ABERFHIIS LT 2RNZ &
Zord. F72 Lidar THERKICBWTHEAISA TV
Wpixel 30720 ®HbHZ EERLTWA. —J, AFD
FRIENE T, EROMRGSER L AL~ E <,
DOFEY, RN LV KB INTERY, ERERIERENF
HENTHWARNZ LE2RLTWD.



TR 2R
IPSJ SIG Technical Report

8 HENE[IZIIT D one shot ® RGB @ frame Hifg (&
F E¥4y) & Z o frame (2B W T Lidar 12 & - CRHAIE U
TZEREEOWIRT (256 PEF Mg (A2 F¥57) &, BRgfEERIC
£ D IEREER (A ) R T

Figure 8 One frame of a 3D motion image (upper right and left), and
the corresponding Lidar distance image (lower left) represented by a grey
level, and the corresponding Motion-Parallel-Method distance image

(lower right) represented by a grey level.
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Figure 9 One frame of a 3D motion image (upper right and left), and
the corresponding Lidar distance image (lower left) represented by a grey
level, and the corresponding Motion-Parallel-Method distance image

(lower right) represented by a grey level.
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Figure 10 A schematic picture of an adjusting algorithm based

BRYIREE D EREDpixeRE S

on dynamic programing application between histograms of two
kinds of distances for transforming distances of Motion-Parallax-

Method to distances measured by a Lidar device.
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