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Abstract

With the demands of the intelligent city and city-scale
traf c management, city-scale multi-camera vehicle track-
ing (MCVT) has become a vital problem. The MCVT
is challenging due to frequent occlusion, similar vehicle
models, signi cant feature variation by different lighting
conditions, and viewing perspective in different cameras. O O
This paper proposes an MCVT system composed of single-
camera tracklng (SCT), vehlcle. re-identi cation (Re-ID), Figure 1. Overview of city-scale multi-camera vehicle tracking
and multi-camera tracks matching (MCTM). In the SCT and Re-ID. The number near each bounding box denotes the vehi-
phase, we designed a tracker update strategy and usece |p, while the number inside the red circle denotes the camera
the Re-ID model in advance. We also adopted a tem-|p.
plate matching method to re-associate the discontinuous
tracklets. As for vehicle Re-ID, we implemented a spa-
tial attention mechanism based on the background model.tention. As shown in Figuré, the MCVT system extracts
Then we fully leveraged the labels of synthetic data to the vehicle trajectory going through a large area from the
train attributes Re-ID models as the attributes features ex- cameras at different locations. The main components of an
tractor. Finally, we proposed an MCTM method to lever- MCVT system include single-camera tracking (SCT), ve-
age tracklets representation and spatial-temporal informa- hicle re-identi cation (Re-ID), and multi-camera tracklets
tion ef ciently. Our system is evaluated both on the City- matching (MCTM). Different from classical single-camera
Scale Multi-Camera Vehicle Re-Identi cation task (Track 2) Mmultiple object tracking (MOT), MCVT matches the track-
and City-Scale Multi-Camera Vehicle Tracking task (Track lets of an identical vehicle in different cameras, which may
3) at the Al City Challenge. Our vehicle Re-ID method have overlapping or non-overlapping eld of view (FOV),
has achieved 3rd place of Track 2, with amAP score and generates one complete global trajectory. There are
of 66.50%, and achieved state-of-the-art results on the two major challenges the MCVT task is faced with. Firstly,
VeRi776 dataset. Our MCVT system has achieved 3rd placefrequent noise in detection and heavy occlusion make the
yielding 76.51%IDF ; of Track 3. Experimental results tracking prone to lose or mismatch during SCT process.
demonstrate that our system has achieved competitive perSecondly, similar vehicle models and appearance feature
formance for city-scale traf c management. variations by illumination and perspective both disturb the
Re-ID process. The instability in perception and the confus-
able gure of cars consequentially degrade the performance
of the MCVT system.

The tracking-by-detection strategy with data association

Predicting and analyzing large-scale traf ¢ ow is heces- algorithms is widely applied to link detection outputs across
sary for improving city-level traf c management. Tracking frames for the SCT step1] 46, 42]. However, the track-
vehicles means integrating spatial and temporal informationing performance of the existing methods shrinks when the
of the traf c ow. Therefore, the city-scale multi-camera speed or heading of the vehicles changes acutely, or mu-
vehicle tracking (MCVT) system is attracting growing at- tual occlusion between vehicles happens. For vehicle Re-

1. Introduction






























