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Abstract

This paper proposes an embedded based project to develop a touch less panel for elevator operations. The panel interface uses IR
sensor to identify the obstacles, and provides an input signal to the controller through which an algorithm is designed for
achieving the elevator operation. Touch less technology helps in current pandemic situation to prevent spreading contagious
diseases from spreading from place to place as it is contactless technology. When we start adhering to this system for
commercial or common use, human safety will be given a high priority. Touch less technology applications have numerous
application such as contact less checks-in, automated entrance QR code, elevator panel, door handles and more.
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I. PROJECT SUMMARY

A. Introduction

This report provides details of the development and implementation of touch less elevator system and mentions the project
management. It is specially designed for fighting in pandemic situation to prevent the virus spreading over elevator buttons due
to contact. As per Research, there are 3500 bacteria’s per square inch on Lift Button. It has 17 times greater bacteria than the
toilet seat. In current Scenario of COVID-19, there is a high possibility that someone could get infected contact based elevator
buttons (retouching the same buttons by many people). This interface would give less chances of getting infected. It has been
designed to operate when it senses an object or presence in a presence of person choosing the appropriate floor at a distance of 1-
10cm. Consequently, this report provides details of the development of the touch less panel design, administrative report,
software and hardware integration, testing and mentions the project management activities. The tasks accomplishments can be
roughly broken down into four main components: ldentification of floor level, output of audio for corresponding floor level,
memory location of audio files and utilization of aurdino controller. The sub tasks includes procurement of sensor, controller kit,
extensive thought in approaching with outputs, power calculation, sensor specification fitness, identifying memory space for an
audio storage and outputs.

B. Project Goals and Objectives

The main objective of this project is to implement touch less elevator panel for upcoming installation lifts for commercial and the
goal is to prevent touching the lift buttons which will reduce the spreading of the viruses.

- Contact less action

- Easeof use

- GUI design

- Safety environment options

C. Project Scope

The project will introduce touch less elevator panel including the following features,
- Outfit Panel with active state LED identification

- Audio output

- Alarm state identification

- Software reset option
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E. Responsibilities and Resources

Slno Tasks Aditiya | Joseph
1 Project Plan N N
2 Risk and Mitigate actions N N
3 Identification of components N N
4 Procurement N
5 Components testing N N
6 Audio file conversion N
7 3D model design N
8 Hardware integration N N
9 Firmware development N N
10 Application development N N
11 | Software and Hardware integration N N
12 Testing & Deliverables N N
F. Abbreviations and Acronyms
SIno Shortcuts Abbreviations and Acronyms

1 IR Infrared Sensors

2 | OP amplifier Operational amplifier

3 IDE Integrated development environment

4 PWM Pulse width modulation

5 1/10 Inputs outputs

6 EEPROM Electrically Erasable Programmable read-only memory

7 RAM Random access memory

8 SPI Serial Peripheral Interface

9 WAV Waveform Audio File format

10 VCC Voltage Common collector

11 GND Ground terminal

12 MISO Master In Slave Out

13 MOSI Master Out Slave In

14 Clck Clock signal

15 CS Chip Select

16 GUI Graphical User Interface

G. Identification of Components

Below are the components are used for project purpose,
1) Infrared sensors

2) Speaker module

3) Power amplifier module

4) Aurdino board

5) SD card module
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Il. HARDWARE ARCHITECTURE AND TECHNICAL COMPONENTS
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Fig. 1: Hardware architecture of this project
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Fig. 2: Technical components which we have used in this project

111.FIRMWARE AND SOFTWARE DESIGN

A. Function Case and Block Diagram Firmware

The program is designed for to provide functionalities for accessing to the hardware board with the integration of Sensors,
Speaker, SD card with SPlI communication and power amplifier. The figure below provides the design flow for this
implementation using case diagram.
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Fig. 3: Functional case diagram of the firmware design

Controller IP &
OP, Baud rate
assignments

Creation of Public

Initialisation class Each audio
inputs

Prechecks

SO Card SO card

P
Interface

Main Function

Lift operations
and play
function

Fig. 4: Functional block diagram of the firmware design

B. Function Block Diagram Software Application
The graphical user interface designed for displaying and monitoring the floor operation. Monitoring the power up condition,

level of sensor states active or inactive, emergency alarm and a moving GUI objects that provides simulation and view of
elevator movement.
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Fig. 5: Reference of Graphical User Interface

Fig. 6: Functional block diagram of the software (GUI) design

IV.PROCESS MANAGEMENT

Risk and Mitigate Actions

Risk mitigation is prior planning of the process for designing solutions to problems and reducing threats to project
objectives.

Risk mitigation implementation is the process of executing risk mitigation actions.

Risk mitigation progress monitoring includes tracking identified risks, identifying new risks, and evaluating risk process
effectiveness throughout the project.
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S.no Identified Risks Risk Level Mitigate Advice
1 Collision between two or more sensors when High Install the IR sensor with No conflict.
detects the obstacles Installation should be perfect
2 Audio storage memory storage insufficiency for Low Utilize inbuilt SD card function of Aurdino UNO or Use external SD
storing audio files card and store the files
Storing the floor level data in EEPROM and set Check EEPROM memory of Aurdino UNO to enhance this
3 . . . Low . - . .
active and inactive state requirement, and consider the time of the project for deployment

4 Binary inputs passing by serial communication Medium Use serial port monitor tools to identify the format of serial read and

and GUI must understand the value

implement the values into the GUI conditions

A. Project Hardware and Software integration diagram
The complete project had been designed incorporated as per the objectives, Sensor inputs are red via serial communication and
controller decides the operation based on this and provides functions to the GUI for visualization.

V. PROJECT RESULT
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Fig. 7: Reference of hardware and software Integration diagram

B. Serial Port Monitor output

A tool used for acquiring and reading the serial data from the USB port.
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Fig. 8: SPM output from the Hardware signal to GUI

C. GUI References for the Hardware output

Level 1 have reached, Sensor 1 is active with indication of Green color and moveable object reaches to level 1 to ensure the lift
movement and pending all sensors status are signal off which is indicated by color yellow.
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Fig. 9: Indication of first floor with Green color

Level 4 have reached, Sensor 4 is active with indication of Green color and moveable object reaches to level 4 to ensure the lift
movement and pending all sensors status are signal off which is indicated by color yellow.
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Fig. 10: Indication of fourth floor with Green color

Alarm state active indication all sensor turns Red and moveable object stands or hold at the level where |t was.
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Fig. 11: Alarm set active and indication of emergency in Red

Note: Software reset (manual) shall make status normal or again activate any of the floor sensors for the normal initial state.
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D. Milestones (Latency, Power Consumption, Problem Statement & Resolved State)

Latency - “Time delay between input event being applied to a system and the associated output action from the system”

For real-time embedded systems that process and respond to sensor data, a key measure of network performance is how long it
takes data to get from one device to another — in other words, latency.

Example: An application such as email can take several seconds to deliver a message, with delays introduced by servers,
switches and routers, before it lands in the recipient’s inbox.

For our specific application, latency is typically measured by sending traffic between two endpoints that are

IR sensor and information signal reaches to controller and 8 bit data send to application over serial communication.

Oorl 01010101
— CONTROLLER > APPLICATION
8 bits data

10ms 50ms

<100ms

Fig. 12: Time delay between sensor signals to the software application

E. Power consumption

- Arduino UNO- 250mW

- IR Sensor-74mW, for 5 sensors-370mw

- SD card module-100mwW

- Audio speaker module with amplifier- 24mw
- Total Power consumption of module-744mw

VI.PROBLEM STATEMENT & SOLUTION

Project is designed and implemented, as per the problem statement which are, Implementation of audio output, due to the lack of
memory in controller (only 32KB of Flash memory), so it is not possible to store audio files in the main program memory of the
controller.

Solution proposed:

We tried to compress audio files to load into our controller, but we have had no successes with this, So we decided to use the SD
card module and integrate with controller which uses SPI communication. We were able to achieve the goal generating and
storing the audio files for announcing the current elevator floor level.
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