2025 4F 9 A
a6t 5 H

M K

Journal of Zhengzhou University ( Engineering Science )

XEHS:1671-6833(2025)05-0051-09

ETaHiLZ 52 3E B a) B Erd 04 mw i & i

wmER, FEY, TEK, BEHN

(IR BRPF2# B, L 7R TF R 250101)

] s AP AR IRMAES T F R AR ME B AR @A b E S P R T AT AR5 EHE
8 Elﬁw#'uuﬁﬁ%ﬁym' Hikx, BAINBAFTCEAMBIBY TP B AR, BRI B AFE KIS b —
MR AKX LEFBARG S E — O Lok Xt BAFS SRk A TH A KRB B 473

A ER, LRAAANRANF FEAMNBAFRAH S XL LR L IR B 4760 8k |7 — 80k ok, A

W (T %)) Sep. 2025
Vol. 46 No.5

JR) AR AR WL Y 2 A AR LM 4B I AH 30 1) 12 B 45 8 MR ALIR B ) 6 B R R R IR AL WL A 49 B 1) —
MAZ 8 R I AR T R
AT TR M E B, SR AV R TR LE
Lo AR T 4.5%,1.4% , 3 # LPIPS 3547 LR T 20%,
BARP o HEMMN, RERE

ik F A B A AL B AR 6 R A
CLEVRER %4 & kit
PSNR SSIM #5 A~ 38 A& L1 48
KGR AL TN

R E 4% S . TP391. 4;TP183 XHRAREED A

Z NI AR BE S 5 & W5 F AR E
TR Z N IT e A0 o S SR A AR 5000 A o Y W B,
Hh AT AT 55 B AR A B D sk A it 0
i, BB AF AR B Tl A6 p s
BOMAT &5 25 AR SR B0 2 [ sh B 5 R R
el S 2 A S R B R B R R AT S AR 1
kiﬂgaﬁzﬁ*/\l—iﬁﬁi 3759 B 180

Z R HAriz 35 B 2K (B EA—30) 1 H Arss
1"35’%5( S TEAS—30) 1Y 52 W 25 1 it L A ok T B
RBRAR PR, anfar b E A% (8] ) 38 L i A7 RS 1 AR
IR FR I 25 — B0, 7 & — A~ R R A DR 9 ] T, iR
TR AT T I ) st 25 R — B ) Eﬁ%ﬁ%fﬂﬁilﬁ? Elﬁ
FA B 25— S0P | B A ST 5% A FE A

AT R A T A B[] AN — TR A o
HEATIE S e o e Bl L Sun 2507 i 4 B 28 K0
48Ok 2 > Wi ) 1) 25 [B) 7 (ke = BH A 1 B ()R 28
FEREALE , 5 B R B A B 2 s B A S &
2, Pan 510 SR B Bl 22 9 45 114 i 3 285 4 X B 1]
RS AT G, 38 30 45 B RAE 2 M 2549 (5 2. .

75 B 83 :2024-10-25; 18T B 85 :2024-12-10

oM, &G, A AR
LA ALK BAFILE Ob3D Fo
WAk T A #m“l’ S H AR T ok TR Bk A

= TR

doi:10. 13705/j. issn. 1671-6833. 2025. 02. 011

SRINT X SE AT 5T 75 5 2% 1 I 2 5 ik B ORDIR 25 e it
on -l L N B o R G ESE S P D R e IR £
Sy N A (R R WA R BB 8 2%, e Ah,
I8 I YA [ H AR B A 2% H LR &5 fla
BRI, Lee %m&iﬁﬁﬁﬁ?ﬁ'%*% FbR i i i X
o) S B o3 TR AR S 2R b S B 2
AL Uﬁ’ﬂﬁﬁ%kﬁ;ﬁ?ﬁ?ﬁwﬂﬂ’ﬂ/* [] AN — S ) 5
SR, 6 52 B O T v o S s i) 9 z’%_fﬁﬁ
A8, 3 BIR A 1 b SR AT 7 32 4 3 Y L

o v e BRAT BB B 7 9 A A R I s — By
THT Y Ry R, A S8 e o a2 sl A B e A AR Y
18 Bl A5 B, DA T B v Al ST AT b a2 Bl
PRAS AL e 91 9 328 B 1 R — b | I 3 80 I 1) R
—ERE, BeAh AR SCHIACT T R B H bR G o
SEN T X U Y 5 AT R R S8 %
5 U E R 8O R A D — 41 F AR L R AE (slot
FRAE) , 38 1o fif 53X 2 slot 7 AiE A8 18R o 1 41 5
T, 52 B JC % AR A 25 A9 1 D0 T 2 5 AL 00 ot 1) H A
4 2 8] — ST A R Dk T 25 18] A — E Rl

HEETRILEH ARBHEFEFTAEELSE T E (ZR2024YQ006) ;5 L1 7R 4 5 25 24 10 75 81 A1 BA it %1 (2023KJ027)
BEMEETEI(1990—) , B INRFME A, IR KA R A E, FZENF YR B bR 5 B AR ER Bl
w2 2 3B RS AT FSE |, E-mail ; luxiankai @ sdu. edu. cn,

SIRAS #HRE, R, SR, % ETHE

~icfz 548

SE R AR DA BN Bk [T, I K224 (T2

fR) ,2025,46(5) :51-59. (HAN C C, LU X K, WANG Z C, et al. Object-centric video prediction algorithm based

on dynamic memory and motion information|[ J].

(5):51-59.)

Journal of Zhengzhou University ( Engineering Science ) , 2025, 46



52 PSP PN i 3 - S QRIS )

2025 4F

Li LPTIR AR SCH SRR AT

() ARSI T — 7l H b Ao i 1050 1690 07
& FH E s PO SR AR R BRI RE T, A 3 4
Fi T ARSRBUB H H b5 A 25 18] — 2ork

(2) 3o 57 3z Sl A [ A e DA H s 19 3 3l £
B IS slot S IC ISR B AR 8 2 A7 4
A RCHERF TR R LA o 4 Bsf 1] — Bk

1 #HxIME

1.1 sy

ARk A S5 AT 55 AE T SA AL AR v 45 5
BTz S B X — B R A 2 05 Tk R 4k
o U R oY OGN RS T B v 4 I A
5 S8R i 5 P00 (4 Bk o) — vk . Lin 4505 i
b 25 1) 2 Xof 2 ) B A 47 S i, JF 45 & LSTM A
BRI P2 B 1) 4K # . Wang %O 4R T — R T
ConvLSTM F 41 ¥4 45 o3 1] A S 12 AR A 5 4 0 3, o0
T A2 336 B A O A0 1Y) A SO F R 2 T 0 SR
Villegas %" FH i ] 22 43 3 7R iz sh {5 ., 45 50 %
18 Bl RN UL F 2 A7 40 0, O B A B — A4
Ui B I HE B L Voleti %511 3 F 2k W i S R A%
>J RS M A B 23 G 2R, DA BT ST oA 4% 1 ok S B
PO AT 55 . SR, X BEBFIT AR REAE — R E I
IO ] — S S5 B2 A, HL F T T vk A AR R A
PRI AR, WS BT 45 S BRSO s Y
AN, TC A R AR bR Y 23 T — Bk, O T #
Heix — [a] {5, SLAMP ' #l video-to-video' ") J7 1 F
FH 3% R A 20 032 2 18 4T 4, LA B A A
PO, Bei & BT T —FhiE SO A Bh SRR
TR AL TN I fil AT A S A T Y o' 3 1 N S
B BT R RS SO, Wa 25U ik — 28 ) A S
11 3k DX 43 b R 5t SR, 3 2y 36 38 T 2
BUMKBE BB B FE A B 22 H AR 2 28 S RN 4y
BRI B, LR L RIIE

I, 7 SCOR T E B G 2 2 1 T AR A
sy B AR, S E AR O BRI B0, 3% 7 R
RE 0% 50 10 . T ) A 22 [ 1) B 25 58 B, 30 A B4R
BT B AR ISR AR B, DT B G 2 BSOS
AL SE A o R E, A SCR FH 32 2l R R 1 O =X 5 3
B2 T, 3 5l 4 E bR s B B S T a8 B 5 4
I A IR R T 3 3 T A o A i SR
i Y RS
1.2 BiRFLES]

TG W B 1 H b Pt 2 2] B e B 5 I B AL |
YA TN R R G5 4 R Sy — 41 B AR FRAE , TR 7 22

WUAMG W, X 38 i 5 7E Slot Attention™® LA I
UV G g 2 2k 52 3L, 3 b A 22 300 15 45 8 4 i A %
G i B — SRS EE RO BT, SR, B bR
R RFIE 278 AR 3 4 B0 I HE A M 48 2 | DA TS
Y 5oy il 24 B AR slot R AE . H AR 024 2] 1 JF
AR T R B, BE 5 8 R o
b (3D 37 553 il AE U A A HR T B, O 4
B2 HSEHE 55 R, B 2 S A
14 A 34T

FET, CA — 2807 Bl 1 H b4 > 19 05 22 i
DA AR TCNAT 55 . 15 4 ,OCVT[”] i 173 Transformer X
Z WU H bR s #EAT AL B (H OCVT K T fi 4
(9 H AR AL, H AR 2o B2 rb w5 220 ] f9 28 A1) DT e
AT 5, X PR T H M AL i SlotFormer' " Al
OCVP " JUJ ) FH R A H A v 0 523D HL 3T 35 53¢ 43
fi# S~ it %F 55 1) B BR slot £ 1E , 318 B Transformer
XF A2 H. B AR AT HEA LTI R SR slot RRAIE , SR, %
TR BT M H iz 3 5 &, S B B briz 3
{18 AU AN 60 A 52 0 AU ) I ] — B L it
AR SCRERIAS 32 3 6 I i 418 3 5 B, R 456 B s
slot i AZ A5 e F0I H A 6] 19 3h 25 22 5., LLAS 3] 5 1
T A K slot FHAIE

2 BP0 7T

2.1 (@ RIEZREIR

B — A E T WT S X, , = |, €
ROV R o ORS¢ AU, L5
WL H O EE RN ¢, BUBTRINAT 4 5 1 3
— WS REL Fy X, = Yoo o FERL X AR S
ALK T W BT B Y, ., = 1y, e
ROV e ok 0 BRI By,
S T 55 ¢ A VLT

S bR AT 45, FAR L 0005 50 A Y
SRLERIINIE 1 BT R AR SR ONN 2 4
BT X, , ERAREE (£, BT iZ 38
£ % SF 90 4516 408 T 150 A o A
M, 110 SRR U BR 032 ah B 3 K
g LA SR A R FE 3D A5 BURS R H0 A AT G
RABR Y M, [ PR, TR E B A5
FIRRWEAE £, 175 55, AU B AR L
SR He  f R R WUREAE A 9 H AR slot 5 1iE
(S0 HAR slot BiACAZ L E B S R T H AR
O AR ol R AE (£ )T R — 41
B A% slot F#AE { S, ,T:1 , T A RIZ v X Bk, F)



%5 HRR, %R T AL 512 905 B B AR O AU I 5 53

PR IURIZECAZEE WS RT BRSO SNy qouefif 18,1777, s, BRI FL A o

”@ﬁﬁ%%*%%gmiﬁ4ﬂwﬂﬁﬁwﬁ 551375 5 4 A B 9 T R S WUESY slot R AE (S 7T
B slot il & HEHR I xﬂ&iﬁMﬁﬂA%Wih O AR WER (5,1 1T, T e Bk A g

FOUS T AR A B AR R RS RS R BRI,

/ _____________________________ T T ‘ \

fﬂ fT fH ,fH |

)

| i

| | N EN I !

i

®MT 2,T ®MTT+1 ®MTT 2 ®MTT 3 :

iz gz x

—
slot “"AZ\ \ > > > Rollout AO N
attention AC Of |Ojeee O o g
§ 8 = .
4 . . g 2 SI
e} —>
& £
= = |
% < H#rslotZh A id ZHH
. g || slot L \ =
Clostiim FHER G attention A ~ YT JETFIa @R
= — ? RAKITR IR

Hisslotii&r s )

1 B HR D Y A0 85T T 42 B ) 4% 25 4

Figure 1 Network architecture of object-centric video prediction model
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Figure 2 Network architecture of object-centric CIVY
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ARIXTHE 3458 0.945 0.020 32.87 0.919 0.029 31.53 0.914 0.041 28.86 0.881 0.093
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Table 2 Quantitative results of object dynamics
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Figure 4 Qualitative results of object dynamics prediction
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Table 3 Ablation experiment results
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Object-centric Video Prediction Algorithm Based on Dynamic Memory and

Motion Information

HAN Chenchen, LU Xiankai, WANG Zhicheng, XIONG Xiaozhou

(School of Software, Shandong University, Jinan 250101, China)

Abstract; In response to the challenges of maintaining structural and temporal consistency between video frames in
video prediction tasks, an object-centric video prediction algorithm based on dynamic memory and motion informa-
tion was proposed. Firstly, by introducing an object-centric model, the objects in the scene were decoupled to en-
sure the consistency and stability of long-term dynamic modeling of video objects, to effectively maintain the struc-
tural consistency of video objects. Secondly, an object dynamic memory module was designed to capture the long-
term dependencies of videos and model object dynamics, to overcome the shortcomings of existing video prediction
methods in predicting dynamic interactions between objects and enhancing the temporal consistency of video ob-
jects. Thirdly, the feature similarity matrix of adjacent frames was used to capture the motion information between
frames and model the spatiotemporal relationships of the video sequence, further strengthened the temporal consis-
tency of video objects. Finally, a cross-attention mechanism was utilized to integrate the temporal and structural in-
formation of video objects, further improved the video prediction performance. Experiments on video prediction
were conducted on the Obj3D and CLEVRER datasets with complex object interactions. The results showed that
compared to the state-of-the-art object-centric video prediction algorithms, the proposed algorithm increased per-
formance on the PSNR and SSIM metrics by 4. 5% and 1. 4% , respectively, and also achieved a 20% reduction in
the LPIPS metric.

Keywords: video prediction; object-centric learning; scene parsing; unsupervised learning; spatiotemporal predic-

tion





