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Error Correction
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Walk straight and turn left in front of a wall.
1’ Walk straight and turn right at the opened
\ door. Enter and walk to the wooden table. )

SSSS —
- Walk until you reach the plant and

{’ turn left. Walk straight, turn left at the
next corner, walk forward to the -+

-+ Walk straight along the hallway until
you reach the red fire extinguisher box
at the end and stop when you reach -

CorrectNav ‘2

&0

# B
k7 " \
Walk down the corridor hallway in

front of you and you will see an
opened meeting room. Enter the -

-+ in front of a whi{e wall, turn right.
(’ Walk forward. When you see a green
U plant on your right front, stop. J

{

Move Forward and Turn right at the
(» human-like robot. Continue moving
to stop near the yellow box.

Move forward and turn right to walk
through an opened doorway. {

Instruction Across Rooms

Open-vocabulary Landmark Landmark State Change Z-Shape Building Structure

Figure 1: Diverse Capabilities of CorrectNav. The model takes only monocular RGB video and language instructions as
inputs, predicting navigation actions. Empowered by the Self-correction Flywheel post-training, CorrectNav not only maintains

outstanding multimodal reasoning (Blue), but also displays improved deviation correction (Red), obstacle avoidance (Green),
and complex action execution (Yellow).
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Algorithm 1: 52 1E 514k

Input: oracle trajectories {T;”,Lg()w} , dataset
D4y , model M |, number of flywheel
iteration IV , distance threshold S ,
trajectory planner I'

Output: Model M

M + Train(Dp gy, M) ;

for ¢+ 1to N :

{TW} + M({Liaw}) ;
for each sample i in the datase‘_o: _
K® 7Y « DeviDetect(T\”, T, S, T) ;
Cap'” + MLLM_ Description(K®) ;
Qa « MLLM_QA(K®) ;
Add (T, Cap®™, Qa™) to Doew ;
Dirain < Sample(D,,4,) U Sample(Dyyer) 5
| M Train(Dirain, M) ;
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Error-correcting Trajectory
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Error-correcting Keyframe Perception

Step'1 Model Evaluation

Self-correction Flywheel
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Observation

R2R-CE Val-Unseen

RxR-~CE Val-Unseen

SRGB  Pano. Depth Odo. NE, O0St SRt SPL? NE| SRt SPL{ nDTW 1
HPN+DN * (Krantz et al. 2021) v v v 6.31 40.0 36.0 34.0 - - - -
CMA * (Hong et al. 2022) v v v 6.20 52.0 41.0 36.0 8.76 26.5 22.1 47.0
VLN O BERT * (Hong et al. 2022) v v v 5.74 53.0 44.0 39.0 8.98 27.0 22.6 46.7
Sim2Sim * (Krantz and Lee 2022) v v v 6.07 52.0 43.0 36.0 - - - -
GridMM * (Wang et al. 2023c) v v v 5.11 61.0 49.0 41.0
Ego 2 -Map * (Hong et al. 2023) v v v 5.54 56.0 47.0 41.0
DreamWalker * (Wang et al. 2023a) v v v 5.53 59.0 49.0 44.0 - - - -
Reborn * (An et al. 2022) v v v 5.40 57.0 50.0 46.0 5.98 48.6 42.0 63.3
ETPNav * (An et al. 2024) v v v 4.71 65.0 57.0 49.0 5.64 54.7 44.8 61.9
HNR * (Wang et al. 2024) v v v 4.42 67.0 61.0 51.0 5.50 56.3 46.7 63.5
BEVBert * (An et al. 2023) v v v 4.57 67.0 59.0 50.0 - - - -
HAMT+ScaleVLN * (Wang et al. 2023b) v v v 4.80 - 55.0 51.0 -
AG-CMTP (Chen et al. 2021) v v v 7.90 39.0 23.0 19.0 -
R2R-CMTP (Chen et al. 2021) v v v 7.90 38.0 26.0 22.0 -
InstructNav (Long et al. 2024) v v v 6.89 - 31.0 24.0 - - - -
LAW (Raychaudhuri et al. 2021) v v v 6.83 44.0 35.0 31.0 10.90 8.0 8.0 38.0
CM2 (Georgakis et al. 2022) v v v 7.02 41.0 34.0 27.0 - - - -
WS-MGMap (Chen et al. 2022) v v v 6.28 47.0 38.0 34.0 - - - -
AO-Planner (Chen et al. 2024) v v 5.55 59.0 47.0 33.0 7.06 43.3 30.5 50.1
Seq2Seq (Krantz et al. 2020) v v 7.77 37.0 25.0 22.0 12.10 13.9 11.9 30.8
CMA (Krantz et al. 2020) v v 7.37 40.0 32.0 30.0 - - - -
RGB-Seq2Seq (Krantz et al. 2020) v 10.10 8.0 0.0 0.0
RGB-CMA (Krantz et al. 2020) v 9.55 10.0 5.0 4.0
NaVid (Zhang et al. 2024a) v 5.47 49.0 37.0 35.0 - - -
Uni-NaVid (Zhang et al. 2025) v 5.58 53.5 47.0 42.7 6.24 48.7 40.9 -
NaVILA (Cheng et al. 2024) v 5.22 62.5 54.0 49.0 6.77 49.3 44.0 58.8
StreamVLN (Wei et al. 2025a) v 4.98 64.2 56.9 51.9 6.22 52.9 46.0 61.9
CorrectNav (Ours) v 4.24 67.5 65.1 62.3 4.09 69.3 63.3 75.2
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w/o Self-correction Flywheel

(R2R-CE) Exit the bedroom. Walk the opposite way of the picture hanging
on the wall through the kitchen. Walk to the grey sofa.

(RxR-CE) You are facing towards the round table, turn left and move towards
the open door. Turn slight left and move towards the steps.

Figure 3: X T4 T0 A KIE R UIZRGALEHLEI) CorrectNav ZEBiIRF5E. 7 EAf: CorrectNav it AT RIS, FRHT,

SR e GRS 0] R A AR
CorrectNav ZEFFIE L FHARR I .

SEPHATSMEE. FA1LHET R2R (Room-to-Room )
F1 RxR (Room-across-Room ) %#{#fi& 5 VLN-CE #H
KM Val-Unseen 43%], P Rix/@ VLN Hp4~ 5321k
T EME . 28 VLN-CE (Krantz et al. 2020) E )
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KA LG Oracle RINZF R E Oracle 15115
W) SR. nDTW (Ilharco et al. 2019) #5 & Hif ]+l i
DA SR 5 AL B A 2 (] B R

53 Ah VLN-CE BRI LeE: FATREAIE VLA 5
MA K VLN-CE #7817 R2R-CE fil RxR-CE ##E ik
TTHO o o 2 A 356 S T 06 i T 2% A B BT S
KB, NFE 1 ATAEH, REFKNIE CorrectNav X
PAFLH RGB WM A, HEFE R2R-CE fl RxR-
CE HEUE B TIradiamsial. 5t SATR
7l StreamVLN {1, CorrectNav 7 R2R-CE #il RxR-
CE FRYRIIZA SRS T 8.2 % Ml 16.4 %. L4,
CorrectNav it T T2 1% J2L T T i o 791 300 25 (4 A 23
7£ R2R-CE F#8it T HNR 4.1 %, £ RxR-CE L83
T 13.0 %.

N T IR [E] B 3R U I U 2B AR XR8P BB HE T 1)
DR, FATHE AL TE 1 UGE AL B F A IE ] o %
W EE I e AR R HEAT IS BT ST . AN 2 FoR, RBRATAT
X RER A S5 CorrectNav 7£ R2R-CE F1 RxR-CE
Val-Unseen $ifife LRYTERE M. [HASERRR, F5
ST A 1SRRG S T B K TERE e . X R bt
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FEUEM S AY AN RS . SEERAE R il I A ]
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J1. 24 CorrectNav 7E55 PUUGEA PR NI, FRAT145

F Bff: CorrectNav BAE#EARTT, BiRENEAHE (88) J5, BIFIFEEEAESRRMIT. EER

R2R-CE Val-Unseen

RxR-CE Val-Unseen

NE| SRt SPL1t

NE| SRt SPL1t

CorrectNav 4.50 63.0 59.0 4.40 63.1
w/o Navigation Trajectory Correction 492 59.2 572 4.55  60.7
w/o Error-correcting Keyframe Perception 4.70 60.1  56.5 4.47 61.0
w/o Data Sampling Strategy 4.71 60.0 575 4.47 62.2

57.0
55.1
56.3
56.2
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(e) You are facing an opened door. Walk through the door. Turn left. Walk forward until you see a wide path on your right. Turn right and walk along that path. When
you are in front of a white wall, turn right. Walk forward. When you see a green plant on your right front, stop.

(g) Walk forward and you will see a trash can on your right front. Walk to the trash can. Turn right.Walk forward and you will see a black car on your left front.Walk to that black car and stop.

Figure 5: Qualitative results from the real-world deployment of CorrectNav. (¢)(d) The robot dynamically avoids pedestrians
and obstacles, correctly passing through cluttered environments to reach the destination. (e)(f) The robot successfully recovers
from a navigation error to complete a long-horizon instruction. (g) The robot completes outdoor long-distance navigation.
Videos are shown on our project website.
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