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Abstract—Maulti-target multi-camera tracking (MTMCT) is an
important application in intelligent transportation systems (ITS).
The conventional works follow the tracking-by-detection scheme
and use the information of the object image separately while
matching the object from different cameras. As a result, the
association information from the object image is lost. To utilize
this information, we propose an efficient MTMCT application
that builds features in the form of a graph and customizes graph
similarity to match the vehicle objects from different cameras.
We present algorithms for both the online scenario, where only
the past images are used to match a vehicle object, and the
offline scenario, where a given vehicle object is tracked with past
and future images. For offline scenarios, our method achieves
an IDF1-score of 0.8166 on the Cityflow dataset, which contains
the actual scenes of the city from multiple street cameras. For
online scenarios, our method achieves an IDF1-score of (.75 with
an FPS of 14. Our codes and datasets are available at https:
//github.com/elituan/GraphBased Tracklet MTMCT,

Index Terms—MTMCT, Vehicle Tracking, ITS, Multi-Camera
Tracking.

I. INTRODUCTION

Traffic management at the city level is becoming more effi-
cient thanks to recent research on computer vision to predict
and analyze large traffic flows. Vehicle tracking application
is an essential component in intelligent traffic management.
A vehicle tracking application integrates spatial, temporal,
and visual information of the vehicle and creates the vehicle
trajectory. It can be used to track the trajectory of vehicles in
the city and determine the speed and travel time to optimize
traffic flow. As shown in Figure |1} Multi-Target Multi-Camera
Tracking (MTMCT) aims to extract the vehicle trajectory pass-
ing through a large area from cameras at different locations
and create a complete trajectory on a global scale. One of the
main paradigms in MTMCT is tracking-by-detection where
MTMCT is divided into three main components: (1) object
detection, (2) multi-object tracking (MOT), and (3) trajectory
clustering.

In object detection, an object detector is used to extract
objects in small images called a bounding box (bbox) for each
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Fig. 1. Multi-target camera tracking (MTMCT) - The vehicle is tracked
over cameras.

video frame. Then, MOT tracks the vehicle from the time it
enters the camera view until it leaves the camera view. MOT
uses a tracker such as DeepSORT [1]] to match the detected
objects from the frames of the video within a single camera.
The goal of the tracker is to solve the matching problem [2],
[3]l, where each detected object in a past frame is associated
with one detected object in the current frame using pairwise
object affinities. The result of MOT is tracklets containing all
bboxes of given objects in that camera. The tracker in MOT
use feature learnt from an object Re-identification (RelD)
algorithm. Object RelD aims to find the same exact vehicle
from a large gallery set extracted from multiple cameras with
non-overlapping views. RelD is often based on visual features
only, especially without using technologies such as license
plate readers. Trajectory clustering is the last step of MTMCT,
where tracklets from different cameras are matched to track
the activity of the object on a global scale. This clustering
task is also usually done using the features from an object
RelD application. MTMCT can be executed offline and online,
where in offline information from past and future frames
is used to track a given object, and in online objects are
associated only with past frames.

The rest of the paper is structured as follows: motivation is
explained in Section [[T} the technical background is described
in Section [[TI} related work is explained in Section [[V} Section
[V presents our proposed architecture; Section[VI| describes our
datasets, evaluation metrics, experimental setups, and results;
Section presents a discussion of the results; and finally,
Section [VIII] contains our concluding remarks.

II. MOTIVATION

There is a downside to the traditional MTMCT technique.
As stated in Section [[] the MTMCT framework employs the
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