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People Counting in Real-World Queue Lines

Zihan Zhao (Computer Application Technology)
Directed By Xilin Chen, Professor

Queuing is very common in our life, when the public resources cannot meet the needs of
all the people at the same time, people will queue up. As a basic and crucial issue in
real-world queue line scenario, the problem of people counting is of important application
values. For example, with the people counting system developed in this thesis, we can know
the real-time number of people in an taxi station, and then dispatch the taxies more efficiently.

In this paper, a variety of computer vision techniques are used to solve the problem of
people counting, where the inputs are either existing or live video streams. The difficulties of
the problem include: various angles of shooting, heavy occlusion, and complex poses of
people. Recent research on people counting are mostly based on texture features, local
features or dynamic features. Most systems are applied in relatively large scenes like squares,
streets and so on. The queuing scenario of small region and heavy occlusion (such as railway
stations, banks, supermarkets, etc.), which is the focus on this thesis, has not been studied
well.

To address the difficulties existing in people counting for real-world queuing scenes, we
integrate computer vision techniques of detection, tracking, background subtraction and depth
estimation to design and implement a people counting system. The main contributions of this
paper are as follows:

(1) This paper presents a people counting method based on face detection. For the videos
with front view peoples in the queue, we use face detection method to estimate the number of
people. The face detector we used is based on Haar features and using cascade classifiers for
rapid detection. The method uses queue segmentation method to effectively alleviate the
influence of occlusions.

(2) This paper presents a people counting method based on body detection. For the
videos with side view or back view people in the queue, we try body detector to estimate the
number of people. In this paper, we use HOG (Histogram of Oriented Gradient) features and
cascade classifiers to train the human body detector. The method also uses people identity and
space-time continuity to remove the unstable false positives.

(3) This paper presents a region-based people counting method when the queuing area is
relatively fixed. The method divides the area into the observing area, queuing area and
non-queuing area. We try to use background subtraction and tracking to track the target, when



it completes entering or leaving the area, we update the estimated number of people.

(4) This paper presents a people counting method based on depth information for the
videos with top view people in the queue. In this paper, we use Kinect to get the depth
information of the scenes. After preprocessing and thresholding, the foreground connected
regions are estimated as the number of queuing people.

Key Words: people counting in real-world queue lines; target detection; video surveillance;
face detection; human detection; depth estimation; Kinect



