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Kilometer-scale High-Resolution Fast Non-
_ine-of-Sight Imaging Achieved by Laser
Reflective Tomography

A scanr.ung-free appro'ach for higher @) =
resolution and faster imaging

CHINA, June 26, 2026
/EINPresswire.com/ -- Non-line-of-sight
(NLOS) imaging enables recovery of
hidden scenes but is constrained by a
speed-resolution trade-off in w
conventional scanning systems. We Laser
propose a scanning-free approach
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method achieves twofold higher
resolution and 91-fold faster imaging,
and enables 3.3 km long-range
reconstruction with 3 cm resolution in
just 3 minutes.

Conventional optical imaging systems
are limited to objects within the direct
line of sight. In contrast, non-line-of-
sight (NLOS) imaging overcomes this constraint by detecting photons that undergo multiple
scattering in the environment, enabling computational reconstruction of occluded scenes. This
capability holds significant promise for applications such as autonomous driving, disaster rescue,
medical diagnostics, and industrial inspection.

(@) Schematic diagram of imaging system
architecture. (b) Angle-time data collected by LRT
method. (c) The NLOS image reconstructed by
tomographic algorithm.

However, most existing NLOS imaging approaches rely on scanning mechanisms to acquire
spatial information, leading to an inherent speed-resolution trade-off. Achieving high spatial
resolution requires dense, large-area scanning of the relay surface, which significantly increases
acquisition time. Conversely, reducing the number of sampling points to improve speed results
in undersampling and loss of image details. This challenge becomes even more pronounced in
long-range scenarios, where the energy of multiply scattered photons attenuates rapidly.
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Laser reflective tomography offers the potential to
surpass diffraction limits and achieve high-
resolution reconstruction. Introducing this
technique into NLOS imaging provides a promising
new pathway to address the aforementioned
trade-off.

To address these challenges, the research team at
the Institute of Optics and Electronics, Chinese
Academy of Sciences, has innovatively introduced
laser reflective tomography (LRT) into the field of
non-line-of-sight imaging. Their study was made
available online on May 08, 2026, in the journal
Opto-Electronic Science. In this approach, the
diffusely reflecting relay wall is cleverly exploited
as a natural laser beam expander, allowing the
system to acquire scattered-photon signals using
only single-point detection. By combining these
signals with multi-angle projection data generated
by target rotation, the hidden scene can then be
reconstructed with high fidelity through
tomographic algorithms. This strategy
fundamentally removes the reliance of
conventional scanning-based NLOS imaging on
large-area relay-surface scanning, greatly reducing
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Acquisition time : 18s 1638s
Lateral resolution : ~ 2.1cm 4.7cm

(a) Diagram of the system optical path. (b)
Schematic diagram of the point scanning
mode. (¢) Schematic diagram of the LRT
mode. (d) Imaging targets and
reconstruction results of different
methods.

data-acquisition complexity while overcoming the long-standing trade-off between spatial
resolution and imaging speed. As a result, it establishes a new paradigm for long-range, high-
resolution, and rapid NLOS imaging. Building on this concept, the team not only achieved
simultaneous improvements in resolution and imaging speed under laboratory conditions, but
also successfully extended the method to kilometer-scale stand-off scenarios.
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(a) Satellite view of the experimental site. (b)
Photograph of the detection system. (c) External view
of the target end. (d) Scene within the field of view at
the target end. (e) NLOS scene at the target end. (f)
Imaging targets and their LRT reconstruct
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