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1. xMAEXOEW

AN K 27— RN, FHCAOBERETIEZ RO
BHEGTRDLD 2D 7 =223 I OHAD 5 W0k
FERINLEEDOET2D BAAFE =2 —F 12y b
7 — 2 (CNN) I8 X2, ROEOEG T — X DRI
PERZHERNT 2 TENZ WV, ZOBEERBER T
LR BB OEE 7 — R X 3B ETH %
B, ZOYIHIKED & DL RO Z AT 2720, %<
DAL, 2D T =X THEEFEADET NV EFHT 58
BB —RNTHE, —H, BRREDID 7 -4 %
E2EE L7z 3D-CNN & 7L ETH D, BolflHH—
AL L CTENEZAF v F—I2 X DY X3 3D-RGB
T—XbED 3D T —XEFENT L LETORERKR ML
2w 7o TW5b, Z I THHPIRENS Lad Pwn
AT — 2 BT %475 3D-CNN O WRFEE % 4
585 % HIVTHEBOBEE 2D-CNN £ 5L % 3 D4l
12 3D-CNN E 7L THELE 3% 3x2D-CNN+3D-CNN
PHEL, HEHERT 2 HHERROEEROER I
SRAVDOHHZABEL TR ALFAY K« v )ILF KXY
BT K ZHHE - HERERIT LD TZORMERZ IE
T 5,

2. ZHERCHEIRNI

SRR 6 MACOEBIRONE 35 (K 1), 61
DEEMROTEZIY FIF 2 Hm e LT, 1) RO
EDWNE L B EBNRT W £, 2) B ESMIR -
THL T2 Z 20D, ZNZHORERE HETH
T2 TRROMIES LT WI L, 3) HEN2LE

I ARBE T 3 2 B2 L B ORI L T2 &
DRIFHERDIFET B 2 b, 4) EEMD D 2 FEER S
AVHEE ICHIB R D 2TV LT W b, 5) BE
WWNZ W 3D TR BEREIVNI VW L, BEIT LN
%, SEDTE + R4 TEFIVEBRTHA L 72DIEHR
[E ST SRR D EEASES 16 Y L, B8 ¥ 7
NTHbB, ThoDERDS B, FEHZEIHFOZ L
HEN.EYEHO R TOERNOWTIE, RN LT
WHETH BHRIERO L DT & D RERD A SCER IR
IO, FROFASR R IR TNWD, 2D, EEL
72557485 ~OUEHR RO & D Z RS 5 [HF 811,
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3. HMtT—2EilE L T — 2Lk

EFAUMERICHT-DHELVWSE L LIEITETL, 2
¥ ¥ F—75 — &% Voxel3D-RGBA I2Z#11,3 /A (E
b B ET) 2o L22D F— 2 BT 2EEICE
LTl s QO2D[HIIMEKR 21] 2B Wiz2 & 720,

3D AF v v LD, HEHZE 16 BRB XU H 8 B
TH3, BRUII-3, 114, 11-5 D 3 7 5 X, ERIEEED
BED2 IV IATH S, atlll7T—2 7 74 F 7 4 XK
ELBEBXICHOENZN Y #0° (EEAM) %0l
IZ obj 225 30° 3-DO[EEE X ¥ Voxel 7 — & (64x64x64x4)
W, X512 obj 25 Z il 0° (EM) ,90° (L) ,-90
°(ET) A o OdEiEf#mig (380x380x3) ZAEMT
% (M3) Thbb 1 ¥ AT iz 12505 — 245k
ATV, 24 %2 Fuh b 288 F— X BVERT 5 [Su 15],
ZD5H 192 7 —RIIFEFLE O T — &, 48 7— %
WIMERER, 48 7 — R HERR T A P L Lz,

4. ETILEE

2D 3 /5D 380x380,x3 F ¥ ¥ D 2D 7 — XX
A=, IERE, BT 4 ¥ 7 2 RITEAR, Ny F
IEHIME, TEME(LBEE 71, Depthwise2 KOTEIA S, N v F
IERIE, TEMELRERUE 1 2 3872 1%, WUT o —# o ML % 30
[H# D R$, 2 ZouBE%Z 2 T3 % GlobalAverage-
Pooling2D, X7 V% 3 RTTICY & = 4 7, 2 RyTEiAA
% 2 8], fTAHIREL, 2 KouEIAA, N v F1IERNE, TSGR
B, Yoo 31 BHIZ 3D-RGB 7 — &% 372D
5 64x64x64x4(RGB+EHE) F x > 31D Voxel 77—
ZMWAITE, 3 KA AE 2 [0, 3 KL~y 7 AT —
VY7, Ny FIEAkDEy bE2EL DXL, REE
4x4x4x64 T— R EEHT 5, I FEKRICER 3 DD
2D v b7 —27 T2 Xt E &2 TERT T 2 LB 21T
W, N5 40D%y N =2 OREERES, 2EE
Fry 779 2 2R DHZ L, &RIRIEZ2 DDHRR S
PEINNVEHNT 2MEE RS, ZO2D 3y bU—
031 BEHOWHEZI{TS DL EIRIZID 2y F 7 — 270
AR % BRE S 2 HER 2 R L7z (K 4),

5. & R

e (2021) TERINEAE L HHELSHV
7272 & 72w, RIORERTHIOFAIEN X N0 22D
75 KT BATHIADIERE Y 5 2 DFEETH %, Bl
ROED 11-3, 11-4, 11-5 7 5 RADEERIZZFNAFR, 0.96,
1.00, 1.00, FEHIIZ 1.00, 0.93, 1.00 & 7272, R 5EHD
HFIEB X ORIES 7 ZDFEARIZZEIZH 0.96, 1.00,
BHIL 1.00,0.95 L EWHETHBEINAERE Ro 7z,

0K, predl: Il —3, labell: |l — 3, pred2: #HEE, label2: HIE

3D - voxel:(64,64,64,4) top - image:(380,380,3)

side - image:(380,380,3) bottom - image:(380,380,3)
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6. & =

SENGRAF ¥ F—5HHT =2 DA T =X TH 3 obj
7 7 4 D5 Voxel 7 — ZERK, Muliti View Base 12 & %
3H D5 DBEREH 2 D 7F—XDMER, 2h o) 4 f
MDD F— &% A1 LT 3D-CNN & 3x2D-CNN i3l
T, 2 O BN IER ITHEEET 202 AT 5 2
YR ERBZEHINTH DT, Ax v > L2V 7D
24 P TH o7z LOLEDS, T—RYILEEZ L DV
N3y, 7—REEIIGA, MIEH, 72 I
MR L, BB X CERODERBE D BORERE o7
Zens, ETLVOMENRMEREEFMETE 2 E 25
N3, 5. 3D-CNN OHREER LIF T\ L 720 OMGETH
WETH B, SBMH%EB 5 ERIZEHIDZED 5 H
T U7 REEE Y 2 2 Bk CRIRATRE B 2808, R
FHEZEBRE, B AIIREE G 22 E) ([ B E N Y AR A
FiE 3 % 6 HACDTER - eI D ZHBERIF 600 MIFEET
»HB,
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[Su15] Su, H., Maji, S., Kalogerakis, E., and Learned-Miller, E.:
Multi-view Convolutional Neural Networks for 3D Shape Recogni-
tion, https://arxiv.org/pdf/1505.00880.pdf (2015)
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Activation | RSt | (None, 12,12, 2688) | Activaion | ToputLayer | PUE | [(one, 64,64, 64,2
output: | (None, 12, 12, 2688) output: | (None, 12, 12, 2688) output: | [(None, 64, 64, 64, 4)]

imput. | (None, 12, 12, 2688) nput | (None, 12, 12, 2688) put. | (None, 64,64, 64,9)

l | GlobalAveragePooling 2D I—H o | None T508) lﬁhb-la\vnsd’mhnszb Towe. 2608) |c““"313 output | (None, 62, 62, 62, 64)
(None, 2688) mput | (None, 2688) mput. | (None, 62, 62, 62, 64)

(None, 1, 1, 2688) Reshape [ iout | (Nome 1, 1, 2688) |c“"m output. | (None, 60, 60, 60, 63)

mput | (None, 1, 1, 2688)
Conv2D |-t | (None, 1,1, 117)

[oput | (None,80,60,60,69

input._| (None, 1, 1, 2688)
Conv 2D |t | (Nome, 1,1, 112)

input | (None, 1, 1, 112) input | (None, 1, 1,112) .| input: | (None, 30, 30, 30, 64) |

|°’“"m output | (None, 1, 1, 2688) Ic“"'m output: | (None, 1, 1, 2688) | | output: | (None, 30, 30, 30, 64) |
[ input. ] [(None, 12, 12, 2688), (None, 1, 1, 2688)] [ imput. | [(None, 12, 12, 2688, (None, 1, 1, 2688)] [ mput: ] [(None, 12, 12,2688}, (None, 1, 1, 2688)) ® nput: | (None, 30, 30, 30, 64)
\me | output: | (None, 12, 12,2688) | bl | output: | (None, 12, 12, 2688) | S | output: | (None, 12, 12, 2688) | N output. | (None, 28, 28, 28, 64)

Convap | Ut | (None, 12, 12, 2688)

o | e T )| e (o BB
Conv 2D ot | (None, 12, 12, 438) Con3D |- out | (Noue, 26,6, 26.69)

[ input: | (None, 12,12, 445) | T input | (None, 12,12, 448) | [ input | (None, 12,12, 445) | MasPosling3D nput | (None, 26, 26, 26, 64)
| output: | (None, 12, 12, 448) | | output | (None, 12, 12, 448) | [ output: | (None, 12,12, 448) | output: | (None, 13, 13, 13, 64)

output | (None, 12, 12, 448)

output | (None, 12, 12, 448)

g | (ome 12,1299 | |
I

| (None, 13,13, 13,64) |
| (None, 13,13,13,64) |

ok
5

Mdl input: | [(None, 12, 12, 448), (None, 12, 12, 448)] | Md[ input. | [(None, 12, 12, 448), (None, 12, 12, m)]] m] input: | {None, 12, 12, 448), (None, 12, 12, 448)] | ComdD [ imput: | (None, 13,13, 13,64) |
[‘output | (None, 12, 12, 448) | [‘output | (None, 12, 12, 448) [‘output: | (None, 12, 12, 448) [‘output: | (None, 11, 11, 11, 69) |

|Cmvm input | (None, 12, 12,448) |c.-wm input: | (None, 12, 12, 448) |c“w2]J imput | (None, 12, 12, 448) Convap | 2Put | (None, 11, 11, 11, 64)
output: | (None, 12, 12, 1792) output: | (None, 12, 12, 1792) output: | (None, 12, 12, 1792) output: | (None, 9,9, 9, 64)

| . [ input. T (None, 12, 12, 1792) | |

: | (None, 12,12,1792) : [ input: | (None, 12, 12,1792) | | imput | (None,9,9,9,64) |
| output: [(r&m, 12,12, 1792) J |(N.m, 12,12,1792) | output I[Nonr, 12, 12, 1?92)] i | output: J (None, 4, 4, 4, 64) |
Adirtion input: | (None, 12, 12, 1792) Ao input: | (None, 12, 12, 1792) Adivd:ml ‘mput: |(Nmu 12,12, 1792]| i : ] ‘input: |(Nm,4,4, u,m)|
output: | (None, 12, 12, 1792) output: | (None, 12, 12, 1792) [output: | (None, 12,12, 1792) | | output: | None, 4,4,4,64) |
N oy | Pt | ®one,12,12,1782) | [ op | opu [Qone 221792 | [ ry | mPut | (None, 12, 12,1792) |
"~ ° " | output | (None, 1702) |nmput| (None, 1792) | "o |ouput | (Nonme 1792) |

- [aput | WNone, 1702), (None, 1702), (None, 1783) (None, 4096]]
]

[ output: | (None, 9472)

Do o | e 1|

-

[ input | (Nove, 128) |

- T
[oups | Some, 28

input J(Nﬂnc, 123)| Dml input: I(Nwz, ua)|
ouput | (Nene,3) | |‘ouput: | MNone,3) |
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