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Depth Estimation of Streets in All Directions by Multiple Deep Learning Techniques and Its
Application to Cityscape

Atsushi Takizawa*, Hina Kinugawa**

Abstract: In this study, using plural deep learning techniques, a new space analysis method of the first-
person viewpoint which can express geometric information of space as depth map of omnidirectional in
addition to general RGB omnidirectional image and treat both in the frame of the same image analysis
is developed. Concretely, the depth map is generated using pix2pixHD, after photographing a large
number of omnidirectional images of pedestrian viewpoints in three-dimensional city models with high
reality by using a game engine, and applying a style of real picture to them. Next, streets in the southern
part of Osaka City are photographed by omnidirectional camera, and examinee experiment on some
spaciousness is carried out, and CNN models which predict experimental result using general ResNet
from input image including estimated depth map are learned, and validity and possibility of the proposed

model are verified.
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T A—H &L FIORT. ¥R v 7 $=50, /X F
A X=16, HE{tT¥E=Momentum SGD, E— A
2 15=0.9, PIHFEER=0.001, FEFORBSTE=HR
TR 7 BO 1/3 BEBET 12 ([23ER. A EBI,
r, g b (LLERGB), d GBE), s (SS), y (Z/'L—
Ar—)v) O 6 FEOEGT ¥ oV ak, #4 O
HEDETHWZ., £ FIEHEMZ: ResNet-18 T4
ATV, EOT A MERDDREENHFCE DA
B DA% ResNet-50 THE SH72.

200 HSOEERD 5 5 160 HiSOE R EFH T —
2T, FEY 40 HSE 20420 OHSIZT, T
TRGET — & LT A N T — 2 O&FEIZ AVvE z, &
LIy 72 10-fold DA ZEMRFE CREEERI 21T > 7. 7 —
X &3 BERE, T 200 F D4 O ENSEHMmE O
SBICTE AL TEUT AL 51L, ERENOH
ERT—HEy MIyEILT.

5.3 TR MER

T VORGEFMICIE, P MR (MSE)
LPERE (R2) ZAWE. BEET—X Ik - T,
MSE+(1-R2) DIl 3 e &b /NS W v 7 DET )L %
AL TT A NT =2 ORBEFMEIT 7=, Ok
RaRS5ITRT. F¥ U RADORREIT 50 LD T
WD DI, ResNet-50 DFERTH 5. VAR TIEd £
TV, R TIE rgbdsS0 £ 7L, BRI Tk

FACNN (AT T BB T ¥ o RIVOMAEDE

CNN Ich 2ch 3ch 4ch Sch
r ds rgb rgbd  rgbds
g dys rgbs
ResNet-18 b
d

w

ds rgb rgbs rgbds
ResNet-50 g g g
dys

0.740 L 4

0.730
0.720

0.710
rgbd °
0.700 o

rgbds
o
@ 0,690

0.680 obs
L]

rgbs50
0670 ® o

dys50gs @
o ds50

b
0.660 . o

1gb50
0.650 °

dys
o 1bass

0.640
0.200 0.205 0.210 0215 0.220 0.225 0.230 0.235 0.240 0.245 0.250

MSE

15 AT O%&ET /LD MSE & 1-R2 DX

dys ETADRERHBENL TS, RAEWIZIE dys &
rgbds50 N RA MET NV ERo7 (K15). FFIZ dys
E7 V1T 34 JED ResNet Toh 7273, 5¢h D 50 gD

ResNet E7 /L & RIZEDOREE 2R LTV D,

6. F&&

WS ONDUBREINZ D Z & T, FEEOWRER K
MORERLED S EWEORE~ v 72155 2 L2
TE. SHIIBEE~y 7SS mgR L, T L
Tl A MAE DY TCASIT—% & LT, 2RI
B~ 5 FIGLR AT 2 HE T~ 5 CNN D28 247\,
WAEERER B WET LA EE T H 2 LN TET-.

E
ABFFEI IR AR Fe 2 A ) 4 5% ¢ (20K04872) O
R RGNS B



F5 FETNVOEHARIMBEDOT A b F—F 2 & 5 VPR E

. ALY eIk PH R, e

MSE R2 MSE R2 MSE R2 MSE R2
r 0.233 0.158 0.228 0.211 0.274 0412 0.245 0.260
g 0.231 0.124 0.244 0.193 0.218 0.541 0.231 0.286
b 0.235 0.138 0.243 0.214 0.208 0.533 0.229 0.295
d 0.206 0.198 0.226 0.238 0.278 0.384 0.236 0.273
s 0.229 0.130 0.248 0.185 0.215 0.546 0.231 0.287
ds 0.220 0.150 0.220 0.261 0.196 0.577 0.212 0.329
rgb 0.202 0.183 0.213 0.265 0.213 0.557 0.210 0.335
rgbd 0.222 0.129 0.220 0.233 0.228 0.515 0.223 0.292
rgbs 0.223 0.144 0.218 0.246 0.202 0.562 0.214 0.317
rgbds 0.247 0.106 0.225 0.229 0.198 0.575 0.224 0.303
dys 0.208 0.174 0.217 0.259 0.178 0.621 0.201 0.351
ds50 0.212 0.188 0.227 0.248 0.202 0.557 0.214 0.331
rgb50 0.208 0.173 0.218 0.260 0.190 0.589 0.206 0.341
rgbs50 0.229 0.133 0.217 0.258 0.192 0.578 0.213 0.323
rgbds50 0.217 0.169 0.202 0.311 0.192 0.596 0.204 0.359
dys50 0.218 0.152 0.223 0.243 0.189 0.591 0.210 0.329
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