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Abstract. Pedestrian detection in uncontrolled environments is a challenging task. There are 

various researches for video based pedestrian detection. Moreover, to recognize children and adults 

in digital platforms is helpful for future applications. For instance, if a Closed Circuit 

Television(CCTV) camera located on a traffic light detects child who is walking through pedestrian 

way, system could make some service adjustments. Aim of this article is to detect children and 

adults separately. We used Haar cascade classifiers for the implementation. We detected head and 

body of pedestrians. Then we used relative measurements because we cannot get exact height of 

people from pixels so we applied another method that is proportioning head size to body size of 

pedestrians. By this technique, we could discriminate children and adults. The results are promising 

and shows sufficient accuracy. 

Introduction 

With growing demands and technical facilities in image processing area, researches have increased. 

Object detection and classification are essential and important subtopics of image processing 

technology. By using object detection algorithms, certain targets such as pedestrians, vehicles, or 

subsets like gender and age recognition can be done in still images and videos. A wide range of 

object detection applications in various areas of computer vision had been done. 

The main purpose of object detection is to find the location of target in a scene. It is required to 

be impeccable and fast in detecting objects and understanding situations with video processing. One 

of the most significant stages of object detection is feature selection. To make impeccable real time 

object detection, features need to be robust, differential, and easy to calculate [1].  

As well as grownups, children also have an active role in society. Unlike grownups, kids do not 

pay attention to vehicles nor the other people on the street. On the other hand they should be more 

careful than adults in traffic. Another motivation for this study is to be used for creating data set in 

the field of health, sociology, traffic etc [2]. 

Recognizing adults and children is a subclass of pedestrian detection. For that purpose, various 

effective techniques for age recognizing are represented. 

One of these techniques is ratio of head to body size. It is medical fact that with increasing age, 

head height of a human becomes relatively much smaller compared to the body height. Starting 

from this point of view a new method can be developed. 

In this paper, we describe classification of people as adult or child by using ratio of head and 

body heights. Main frame of our work is detecting pedestrians in a scene and proportion their 

heights of head to body. The decision is made according to the predefined ratio value.  
 

Adaboost algorithm and Haar-like feature based detection 

Detection based on Haar-like feature 

It is introduced by Viola and Jones [3], for rapid object detection and is applied to the pedestrian 

detection. With the simple haar-like features which can be calculated efficiently by using integral 

images and Adaboost classifiers in a cascade structure, their detector has high detection speed [4]. 

Experiments showed that object detection using Haar-like features can achieve high accuracy at a 

considerably low cost.  
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Two or three adjacent rectangular groups with different contrast values create Haar-like 

features[5]. The intensity values of white and black groups are separately calculated and subtracted 

from each other. This subtraction will give light and dark regions. It is essential to say that the 

concept of lightness and darkness here is relative. Fig.1 shows a set of Haar-like features. These 

rectangles can be rotated to increase their variety. 
  

 
Fig.1: An example of Haar-like features 

 

Adaboost algorithm 

In general, Boosting is a statistical method that uses the original distribution of positive and 

negative examples to compute simple rules also called weak classifiers and combines them to create 

a stronger classifier. AdaBoost is most commonly used for binary classification, but with minor 

modifications it can also deal with multiple classes [6].  

Proposed Algorithm 

In this part, proposed algorithm which is used to recognize children and adults in videos is given. 

By using Haar-like features, recognition of age is very difficult when the capture is done from a far 

distance. Key point of this study is to use  biometric ratios instead of steady values. Implementation 

steps are shown in Fig. 2. The algorithm consists of several steps, but it can be divided into two 

main parts.  
  

 
Fig. 2: Block diagram of the detecting adults and children in digital images 

 

In a still image captured from our test video, there are various objects. To detect the pedestrian 

and pedestrian’s head in it, we use Haar cascade detector which we created previously. 

First step is to detect the full body. After we detect a body, our new region of interest would be 

pedestrian body. So, we need to detect head of that specific pedestrian. In this stage we use Haar 

cascade detector that is was trained to detect head. By doing these steps, we finished first two steps 

which is shown in block diagram.  

For third step, we need to calculate head and body ratio by equation (1). 
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lB and lH are heights of body and head, respectively. r means the ratio of lB and lH.  

The main reason of this calculation is that people’s head height becomes relatively smaller than 

body height as they grow up. In still images, we cannot measure absolute value of people’s heights 

from pixels. That`s why if we apply relative measurement which is related to proportioning head to 

body height, problem would be solved. By this idea, we can classify pedestrian as child or adult. 

Our decision rule is as given in (2). If head over body ratio is smaller than 0.3, we can then classify 

that pedestrian as an adult. If that ratio is equal or larger than 0.3, it means the pedestrian is child.  
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Experiments and Results 

In training step we used images from the INRIA person dataset and CVC-CER-01(Computer Vision 

Center) pedestrian dataset [7]. Training and all tests are done in a 2.60GHz computer by using 

Microsoft Visual Studio 2010 and OpenCV2.2. The test videos are recorded by CCTV cameras 

located on street and subway stations in Korea. 

In output images, adult pedestrians were marked with red rectangular and children were marked 

as blue rectangular. Rectangular is located on the center of pedestrians face. Green rectangular 

represents pedestrian body. There were some false positives and true negatives observed in certain 

images but they are tolerable. 
 

 
(a)                                                    (b) 

 
(c) 

Fig.3: Captures of  results for detecting adults 
 

Figure 3 shows successful classifying results for adults. Only error appeared in (b), as the girl is 

not decided as an adult.  
 

 
(a)                                                   (b) 
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(c) 

Fig.4: Captures of  results for detecting children 

 

Figure 4 shows the results for children recognition. In (b) and (c), error occurred for the kids on 

the left side. One of them is gives a false positive where as the other one is a true negative. 

Conclusion 

In this paper, a new approach is proposed to classify adult and child on videos. We showed a new 

method which is related to relative measurement for classifying problem. Absolute measurement 

cannot be done in digital images, so we concentrate on relative measurement. Although it can not 

exactly estimate heights of pedestrian, it showed that this approach can classify adult and child 

effectively. In the future study, we will focus on performance and accuracy enhancement. 
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