A8 4 49 it A HL 2 Eivd Vol. 48 No. 9
2025 4 9 H CHINESE JOURNAL OF COMPUTERS Sep. 2025

(6 8 & B AR S ALK 515 SR S 5

g&/;}é\%l)i) %ﬁ\}%l)ﬂ) 9]‘—{%\{[7,%[‘11),2) Eﬂ;ﬁ\;ﬁl)d) ;l%;w.g D2

U E B BT B R BT R BAL L R R E dLat 100190)
PR BRI TR SRR % B dbst 100049)

 E YRR RO G R0 S, LSRR R AR L 0 I A P e 1 B BR A — AN R FN R BE R S
B8 E R . AP D B R S R A A Y L R PR 4 SR — R A BT g 09 N 4T B B AR AT 3 )F
G o SR B B AT T T R i B i 2 ) O I A A T vk AR BRI R, R ASOAR AR 24 i A AL A A
IR — 25 B A AT o0 X S BT M R0 &85 SR (ol = A i R) b B — S0P L T S Sk 5 S R 0 i K AT 45 B AR K
B, R AR SCEE I A B bR AT 55 L B HF A IO R A S A A R e AR R S e i 00 I 2 R L R T ke
B8 B H AR A A 2 i A 220 30 A Ok 14 7 2 Ak B Rl 45 2R, FH DA S A R R v R LD B H AR R, P
FU 5 O 8 3 TP HOBE 2R 28 AR 2 (DDPMD 3 S2 R, i 3 3h e 4 9 Rl Bh S A A AR RO AT O A Bk st A Il
Y, DT 27 3 25 78 T 00 24 WBR 285 B0 SRR 25 7 9 00 % 1k 43 A . 24 07 ) Ak DR S % U1 25 58 AL B R S T R B AR Y
7 508 b RN 4 A2 0 E AR A S R R BRI SR SR B IZCR U AT AR B . R ST BRI 25 7 Gibson fil MP3D
PR TP JUIASS 0L 28 DA R L S S IR T i AT T AT A L SC B0 45 SR U M Lh TR 2R B D R 2R L O 50 P HOE R 2% 7R
Gibson 1 MP3D K 3138 T 7E S MM T2 (SR) Bk 7.6 % A1 8. 7% MY4R T, 78 ST 2 (SPL) 3k 4. 2% AN
31V EETE . MLAMNAE BLSTIREE TR L A B IR S D BRI B L 5 A0 D IO R 2 E S 0 T R 0 4 T B S A L Ok
15. 7% MM REHE TT .

KR VBEAL BAR AL SRS IR
hEESES TPIS DOI S 10.11897/SP. ].1016. 2025. 02030
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Abstract  Object goal navigation is a fundamental task for embodied intelligence, which requires
an agent to navigate to a specific object in an unknown environment based on visual observations
and a user-specified goal. In human navigation decision-making, the process is sequential, i. e. ,
the decisions made are a series of probable actions from the current location to the target. How-
ever, existing object navigation methods, whether end-to-end learning methods or modular meth-
ods, typically rely on single-step planning, i. e. , only single-step action is predicted based solely
on the current state, which results in a lack of temporal consistency in navigation plans, leading
to myopic decisions and low task efficiency. To address this, we propose a Sequential Diffusion

Planner (SDP) for object goal navigation. SDP plans a sequence of actions from the current time
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to the future, based on real-time observations and target objects, to efficiently guide the agent.
Our SDP is implemented based on a diffusion probabilistic model (DDPM). SDP is trained to

learn the conditional distribution of the optimal sequential decision given a navigation state by

using pre-collected trajectory segments. During navigation, the trained SDP plans a trajectory se-

quence for the agent based on its historical semantic map and the specified target object. Our SDP

is evaluated in the virtual simulators of Gibson and MP3D, as well as in real-world environments.

Experimental results show that, compared to the baseline single-step planner, the SDP achieves a

7.6% and 8. 7% improvement in success rate (SR) in the Gibson and MP3D simulation environ-

ments, respectively, and a 4. 2% and 3. 1% improvement in navigation efficiency (SPL). Moreo-

ver, in the real-world environment, Our SDP demonstrates a more significant improvement in

success rate, achieving a 15. 7% performance gain over the baseline single-step planner.
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Object goal navigation is a fundamental task for embod-
ied agents interacting with the world. It requires the agent to
navigate to a specified object in an unknown environment
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