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Supplementary Material

We provide additional details and results that comple-
ment the main paper in this report. We include more results
with real captures (section 1), ablation studies (section 2),
implementation details and additional results from our 3D
detection benchmark (section 3), results with more 3D de-
tectors (section 4), histogram denoising and compression
methods (section 5) and raw histogram examples under low
SBR (section 6).

1. Recognition with Real Captures
In this section, we provide further details about our LiDAR
setups and more results on real PPC captures.

1.1. Camera Setups
We use a LiDAR sensor with an external laser for our in-
door captures. This allows us to control various camera and
scene parameters (e.g., exposure time, laser power, and am-
bient illumination) over a wide range. We use a commercial
LiDAR sensor for our outdoor captures. This allows us to
have a portable low-power LiDAR setup for outdoor envi-
ronments. Here are the details of both setups:

Indoor Camera Setup: Our indoor setup uses a SPAD-
LiDAR sensor with an external class 4 laser. Fig. 1 shows
the front view of our setup with the HORIBA FLIMera [5]
camera. The temporal resolution of the camera is about
380ps, which is in line with the full-width at half-maximum
(FWHM) of the instrument response function (IRF) of the
device. We set up our camera system with the Katana
laser [3], which is a high-powered pulsed picosecond laser
system by OneFive. The laser has a wavelength of 532nm
(green). We operate the laser under low power settings
(ranging from 50-100mW). We use a flash illumination
setup with a diffuser to illuminate the field of view of the
sensor. We use a 3.8mm focal length lens for a wider field of
view of the scene. The laser system, as well as the FLIMera
sensor, is connected to an external computer to receive the
synchronization signal and trigger for the capture.

Outdoor Camera Setup: Our outdoor camera setup uses a
commercial LiDAR sensor, which is a more portable cam-
era and uses low input power. Fig. 2 shows the front view
of the setup with Adaps [9] camera. The camera is rated for
an accuracy of more than 5cm up to a range of 30m. The
setup has a wide FOV (120°horizontal and 90°vertical). We
also vary the exposure time from 0.1s to 1s to simulate var-
ious signal levels. The camera can operate at a very low
power input (<10W) and is connected to a small portable

Figure 1. Indoor Camera Setup: The Figure shows the front
view of our FLIMera camera setup (left) and the sensor (right).

Figure 2. Outdoor Camera Setup: The Figure shows the front
view of our Adaps camera setup (left) and the sensor (right).

AC power source. The camera also saves low-resolution
(256x192) grayscale images, which are used for visualiza-
tions only. We also mount a smartphone camera in our setup
to simultaneously capture high-res RGB images, used for
visualizations only for some static scenes shown in the main
paper and supplementary report.

1.2. 3D Object Detection Results
Fig. 3 and 4 show a comparison of our approach with the
baselines using real indoor and outdoor captures. Matched
Filtering baseline suffers from noise and often detects false
positives. Thresholding frequently misses small or farther
objects in the scene. Baselines struggle with farther chairs
in indoor captures and farther cars and pedestrians in out-
door captures. Our approach detects most objects with tight
bounding boxes.
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Figure 3. 3D Detection Results on Real Outdoor Captures: Figure compares our method with the baselines under very challenging low
SBR conditions. The first scene includes 6 cars, and baselines fail to detect farther cars. The second scene shows 2 cars and a pedestrian,
and the baselines struggle to detect the distant pedestrian. The third scene includes a car, two pedestrians, and a cyclist. The ground truth
objects are marked in the camera scene images for easier visualization. PPC detects most objects (e.g: cars, pedestrians, and cyclists) in all
scenes with accurate bounding boxes.
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