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Abstract. We introduce WAFT-Stereo, a simple and effective warping-
based method for stereo matching. WAFT-Stereo demonstrates that cost
volumes, a common design used in many leading methods, are not nec-
essary for strong performance and can be replaced by warping with im-
proved efficiency. WAFT-Stereo ranks first on ETH3D (BP-0.5), Middle-
bury (RMSE), and KITTI (all metrics), reducing the zero-shot error by
81% on ETH3D, while being 1.8 —6.7x faster than competitive methods.
Code and model weights are available at https://github.com/princeton-
vl/WAFT-Stereo.
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1 Introduction

Stereo matching is the problem of estimating the horizontal motion of each pixel
given two rectified images from two calibrated cameras. The horizontal motion,
or disparity, can be directly converted to depth. Stereo matching has many direct
applications, including autonomous driving [10,29] and augmented reality [9].

Most leading stereo matching methods [7,11,20,23,30,57,59] rely on cost vol-
umes [45,67], which are constructed by pairwise comparisons across the two input
views. While widely adopted, cost volumes incur substantial memory overhead
that scales linearly with the disparity range (full cost volume) or look-up radius
(partial cost volume), and are therefore typically constructed and processed at
low resolution (e.g., 1/4 of the original resolution). However, low resolution can
hurt accuracy, especially for highly detailed image regions.

Stereo matching can be understood as a special case of optical flow that
is restricted to the horizontal scan line. Recently, WAFT [54], a new state-of-
art optical flow estimator, demonstrates that cost volumes can be replaced by
high-resolution feature-space warping, leading to a substantially simpler design
and improved accuracy and efficiency. This raises a natural question: can cost
volumes be replaced by warping also for stereo matching?

In this work we answer this question in the affirmative. We introduce WAFT-
Stereo, a warping-based stereo matching method that achieves a new state of the
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Fig. 1: WAFT-Stereo achieves strong sim-to-real generalization [1,29,40,42].

art. WAFT-Stereo demonstrates that strong performance does not require cost-
volume-specific designs. Instead, high-resolution warping paired with iterative
updates [23,47,54] are sufficient.

WAFT-stereo is based on WAFT, but involves non-trivial modifications.
WAFT can be directly applied to stereo matching—just changing the predic-
tion to 1D flow—but this trivial adaptation does not work well in practice.
WAFT uses recurrent iterative updates which regress updates to flow vectors.
This works well for small displacements between adjacent frames of continuous
video, but can struggle to converge for very large displacements (hundreds of
pixels) typical for high resolution stereo pairs.

WAFT-Stereo addresses the issue of large displacements by introducing a
classification module before recurrent updates. The classification module predicts
disparity discretized into a predefined set of bins. The classification module uses
the same architecture as the recurrent updater. This is a small change to the
prediction head and extremely simple to implement, yet it significantly improves
accuracy at negligible additional cost.

In addition, WAFT-Stereo introduces several architectural improvements
over WAFT. WAFT includes a small U-Net that serves an lightweight adap-
tion layer for a pre-trained input encoder. We remove this U-Net by instead
fine-tune the pre-trained encoder with LoRA [17], which reduces latency. Also,
we replace the high-resolution skip connection with several ResNet blocks in the
recurrent update module, which significantly improves accuracy.

WAFT-Stereo achieves state of the art accuracy on standard benchmarks.
This was achieved using the same DAv2-L backbone [66] used by leading prior
stereo matching approaches (e.g., FoundationStereo [57], DEFOM-Stereo [20],
and Monster++ [7]). WAFT-Stereo reduces BP-0.5 by 6% on ETH3D [42], BP-



	WAFT-Stereo: Warping-Alone Field Transforms for Stereo Matching

