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Abstract- In multi storied buildings the demand for elevators has been increased rapidly. It is most important to control 

elevators to reduce passengers waiting time and save power. Elevator traffic management is one of the most important 

parameter that influences the performance of the elevator.  

In this paper, we propose a prototype of elevator, which will count the number of persons inside and outside the elevator. 

Based on the occupancy in the elevator, it will make a decision whether to stop or not and there by avoiding unnecessary 

stops and reduces power consumption. Images of the persons are captured using USB camera and processed using Open 

CV software. Harr cascade classifiers are used in object recognition. Based on the count we will determine whether there 

is a requirement to stop at a particular floor. This scheduling can be done along with general elevator call scheduling 

using Raspberry pi 3B+. Hall sensor 44e, L293d motor driver are used.  

Index Terms— Harr cascade classifiers, open CV Software, Raspberry pi 3B+, Hall sensor 44e, L293d motor driver. 
 

I. INTRODUCTION 

owadays elevators are extensively used in multi storied buildings. Scheduling of elevator call is difficult and 

time tedious process. In some cases after pressing the call button passenger leaves the floor, but the elevator will 

continue to stop at that floor. Sometimes elevators are called unnecessarily to play fun of people inside it.  This 

causes irritation, time and also power wastage. In some situations even though the elevator is fully occupied, it will 

stop at the floors requesting for elevator service [1]. 

In recent years genetic algorithms and artificial neural networks are used to get optimized elevator scheduling. These 

techniques are based on the button pressed by the passenger in the elevator or at each floor, which could not have 

the information related to how many passengers are present inside the elevator and how many are waiting at each 

floor. This paper proposes a proto type of an optimized elevator control, which will monitor the presence of people 

present inside and at each floor and depending up on the occupancy it will schedule the elevator. This scheduling 

can be done along with general elevator call scheduling to avoid unnecessary stops and reduces the power 

consumption. 

 

II. PROPOSED MODEL 

2.1 Block diagram 

The block diagram of the optimized elevator prototype is shown in fig.1.Raspberry pi B+, the heart of the system 

will control different aspects of the elevator. It will enable the USB web camera and it will start capturing the 

images. Pi camera can be easily configured to raspberry pi and controlling code for pi camera is written and stored 

in memory of raspberry pi[2]. The presence of human will act as input to the camera which will capture the image 

and store it. The captured video is processed using image processing algorithms like open CV. 

Raspberry Pi will control the 10 RPM DC motor. In addition to DC motor Hall sensors are used to represent the 

floor where the elevator carriage is present. Multiple cameras are not required as a single camera's live feed is 

distributed across every floor as the video field is taken only on the floor when the requests have been pressed. To 

maintain the elevator motor at a certain level a roller is used. 

 
Fig.1 Block diagram of proposed model 

2.2 Implementation 

N 
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Fig.2 Connectional diagram 

 

Fig.2 shows the Connectional diagram.Raspberry pi 3B+, along with USB camera records a video stream, to scan 

the presence of human being. Similar to modern elevator we have request switches connected to pull up resistors 

which are in series with the Vcc voltage. Whenever the switch is closed it sends signal onto GPIO of the 

microcontroller. The microcontroller sends an output signal to motor to turn either clockwise or anticlockwise. For 

transmitting the signal we use motor driver L293d which has 2 h bridges, these h bridges control the direction of the 

motor. In addition to it they will provide current to the motor as the microcontroller gives only 5-16 mA current, but 

motor requires 500-600 mA. So we use motor driver to overcome these limitations after which the motor starts 

turning and we can reach the requested floor. Up to this point elevator works in the same manner as modern 

elevator. 

Fig.3 shows the flow chart representation of implementation.During the movement of going to the requested floor, if 

any additional request switches are pushed then we have to connect USB camera. It will record a video stream and 

scans for human presence and process using open CV.Harr cascade classifiers are used in object recognition.The 

human presence and the request switch are given to a logical circuit and if the output of the logical circuit is high 

then only the elevator carriage stops at that floor. Thus saving power and time. 

 
Fig.3 Flow chart 

 

2.3 Software 
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2.3.1 Harr cascade classifiers 

Harr like features or Harr cascade classifiers are digital image features  used in object recognition.[1] They are 

similar with Haar wavelets and were used in the first real-time face detector. By adopting the idea of Harr wave lets 

Viola and Jones developed Haar-like features. It considers adjacent rectangular regions at a particular location in a 

detection window, the pixel intensities are summed up in each region and the difference between these sums is 

calculated. Based on this difference subsections of an image are categorized. For example, consider image database 

with human faces. It is a common observation that among all faces the region of the cheeks is lighter than the region 

of the eyes. Therefore, a common Haar feature for face detection is a set of two adjacent rectangles that lie above the 

eye and the cheek region. The position of these rectangles is defined relative to a detection window that acts like a 

bounding box to the target object i.e face [3]. 

In the detection phase of the Viola–Jones object detection framework, a window of the target size is moved over the 

input image, and the Haar-like feature is calculated for each subsection of the image. This difference is then 

compared to a learned threshold that separates non-objects from objects.Such a Haar-like feature is a weak learner or 

classifier, a large number of Haar-like features are necessary to describe an object with sufficient accuracy. In the 

Viola–Jones object detection framework, the Haar-like features are therefore organized in something called 

a classifier cascade to form a strong learner or classifier [4],[5]. 

The key advantage of a Haar-like feature over most other features is its calculation speed. Due to the use of integral 

images, a Haar-like feature of any size can be calculated in constant time (approximately 60 µp instructions for a 2-

rectangle feature). Haar-like features are the input to the basic classifiers, and are calculated as described below. The 

feature used in a classifier is specified by its shape as shown in fig.4, position within the region of interest and the 

scale.For example, in the case of the third line feature (1c) the response is calculated as the difference between the 

sum of image pixels under the rectangle covering the whole feature (including the two white stripes and the black 

stripe in the middle) and the sum of the image pixels under the black stripe multiplied by 3 in order to compensate 

for the differences in the size of areas. 

 
Fig.4 Haar cascade classifier 

 

2.4 Open CV-Python 

Python is a popular general-purpose programming language due to its simplicity and code readability. It can be 

easily extended with C/C++. This feature helps us to write computationally intensive codes in C/C++ and create a 

Python wrapper for it so that user can use these wrappers as Python modules. By doing this the code will be as fast 

as original C/C++ code [6]. 

Numpy is a highly optimized library for numerical operations. It gives MATLAB style syntax. All the OpenCV 

array structures are converted to and from Numpy arrays. So whatever operations we can do in Numpy, we  can 

combine it with Open CV, which increases number of weapons in your arsenal. Besides that, several other libraries 

like Matplotlib which supports Numpy can be used with this. So OpenCV Python is an appropriate tool for fast 

prototyping of computer vision problems. 

 

2.5 Hardware components 

Raspberry PI 3 model B+ 

The Raspberry Pi 3 Model B has been shown in fig.5.It is 10x faster when compared with Raspberry Pi B. It is a 

credit card sized single board computer, with features like Wireless LAN and Blue tooth and is more suitable for 

IOT applications. It consists of Dual Core Video Core Multimedia Co-Processor.[7],[8].  

https://en.wikipedia.org/wiki/Digital_image
https://en.wikipedia.org/wiki/Feature_(computer_vision)
https://en.wikipedia.org/wiki/Object_recognition
https://en.wikipedia.org/wiki/Haar_wavelet
https://en.wikipedia.org/wiki/Categorization
https://en.wikipedia.org/wiki/Face
https://en.wikipedia.org/wiki/Viola%E2%80%93Jones_object_detection_framework
https://en.wikipedia.org/wiki/Integral_image
https://en.wikipedia.org/wiki/Integral_image
https://en.wikipedia.org/wiki/Integral_image
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Fig.5 Raspberry Pi 3 model B+ 

 

2.6 Technical Specifications: 

Broadcom BCM2387 chipset. 

1.2GHz Quad-Core ARM Cortex-A53 (64Bit) 

Hall Sensor 44e 

This Hall-effect sensor possesses Superior Temp. Stability and is more suitable for Automotive or Industrial 

Applications. The unipolar switching characteristic makes this device ideal for use with a simple bar or rod magnet. 

The four basic devices (3141, 3142, 3143, and 3144) are identical except for magnetic switch points [9]. 

Each device includes a voltage regulator for operation with supply voltages of 4.5 to 24 volts, reverse battery 

protection diode, quadratic Hall-voltage generator, temperature compensation circuitry, small signal amplifier, 

Schmitt trigger, and an open-collector output to sink up to 25 mA. With suitable output pull up, they can be used 

with bipolar or CMOS logic circuits. The A3141– and A3142– are improved replacements for the UGN/UGS3140–

.A3144– is the improved replacement for the UGN/UGS3120–. 

 
Fig.6 Hall sensor functional block diagram 

 

Fig.6 shows the functional block diagram of Hall sensor. The output of Hall sensor (pin 3) switches low when the 

magnetic field at the Hall sensor exceeds the operate point threshold (BOP). At this point, the output voltage is 

VOUT (SAT). When the magnetic field is reduced to below the release point threshold (BRP), the device output 

goes high. The differences between the magnetic operate and a release point is called the hysteresis (Bhys) of the 

device. This built-in hysteresis allows clean switching of the output even in the presence of external mechanical 

vibration and electrical noise. 

L293D DC motordriver 

The L293 and L293D are quadruple high-current half-H drivers. The L293 is designed to provide bidirectional drive 

currents of up to 1 A at voltages from 4.5 V to 36 V. The L293D is designed to provide bidirectional drive currents 

of up to 600-mA at voltages from 4.5 V to 36 V. Both devices are designed to drive inductive loads such as relays, 

solenoids, dc and bipolar stepping motors, as well as other high-current/high-voltage loads in positive-supply 

applications . Table.1 shows LM293d motor driver switching table 
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Table.1 LM293d motor driver switching table 

SW1 SW2 SW3 SW4 operation 

1 1 0 0 Moves Right side 

0 0 1 1 Moves Left side 

1 0 1 0 Motor Brakes 

0 1 0 1 Short circuit 

1 0 0 1 Short circuit 

0 1 1 0 Short circuit 

1 1 1 1 Short circuit 

 

All inputs are TTL compatible. Each output is a complete totem-pole drive circuit, with a Darlington transistor sink 

and a pseudo- Darlington source. Drivers are enabled in pairs, with drivers 1 and 2 enabled by 1, 2, EN and drivers 3 

and 4 enabled by 3,4EN. When the enabling input is high, the associated drivers are enabled, their outputs are active 

and in phase with their inputs. When the enable input is low, those drivers are disabled, and their outputs are off and 

in the high-impedance state. With the proper data inputs, each pair of drivers forms a full-H (or bridge) reversible 

drive suitable for solenoid or motor applications [10]. 

Table.2 shows the functional table of LM 293d motor driver. In the thermal shutdown mode, the output is in the 

high-impedance state, regardless of the input levels. 

H = high level, L = low level, X = irrelevant, 

Z = high impedance (off) 

 

Table.2 LM293d motor driver functional table 

Inputs 
Output(Y) 

      A              EN 

H H H 

L H L 

X L Z 

 

III. RESULT 

A prototype of elevator has been shown in Fig.6 and the Rasberry Pi B+ connections have been shown in fig.7. 

 

  
Fig.6 Front view of elevator prototype. 
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Fig.7 Rasberry Pi connectional diagram 

 

IV. CONCLUSION 

In this paper we have designed a prototype which uses Harr cascade classifiers for object recognition. The proposed 

method effectively handles the  problems we face in elevators with respect to time and power consumption. This 

prototype will monitor the presence of people present inside and at each floor and depending up on the occupancy it 

will schedule the elevator to avoid unnecessary stops and reduces the power consumption and time. 

 

V. FUTURE SCOPE 

In future we can extend our work for dynamic multiple elevator control system.  
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