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Abstract—This paper depicts the idea of Building Management System based on LORA WAN for
structures with enormous scope robotization framework. The idea establishment is to construct a
control framework data set as an augmentation of Building Information Modeling (BIM) .Second
establishment of the idea is to authorize a bunch of rules utilized in building computerization
dispatching stage and BMS framework development stage, which guarantees rationality between
mechanization subsystems. The element with recognizes the idea from the idea utilized for office space
structures is take into account limitless number of individual sensor designsProposed in the paper idea
for BMS framework which screens the natural factors, for example, temperature, fire, gas, vibration and
dampness effectively executed with LORA WAN by utilizing PIC microcontroller.
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I. INTRODUCTION
In present scenario building automation system is mainly focused on monitoring of environmental
factors like temperature and adjusting there vales to pre-defined range for providing comfort and
energy preservation. In any case, as in future, this will move towards applications like security and
self-learning climate control. Increasingly more tactile in-line will be accessible for handling. Existing
methodologies will be tested by this plentiful measure of data.There will be a requirement for new
ideas to deal with the difficulties of the forthcoming future point out that cutting edge building
automation needs to manage altogether different sorts of requests depending on the type of the
building (hospital, airport, soccer stadium, office building, etc.) and presence of people within the
building. To an ever increasing extent, ubiquitous computing will turn into a theme in building
automation, to facilitate people in their activities and with pertinent data required. The fundamental
values of a building automation system must aware of parameters like safety, security, convenience,
etc. which can also depend different sensor informations. The sensed data obtain from these multiple
sensor sources can be partly redundant, contradicting or inconclusive. There is some requirement of
sophisticated information processing principles and an adequate architecture to process the sensed
data. To satisfy the needs of circumstance mindfulness in present day building automation, scenario
acknowledgment turns out to be increasingly more significant to recognize such requests and respond
to them. The information coming from various sensors has to be collected, merged and interpreted.
This process need to be performed not only for a single moment snapshots but also to be monitored
across time. In the following chapters two different approaches of scenario recognition are discussed.
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The first approach deals with scenario recognition model which is based on pre-defined perception
patterns called image templates and combines different sensor outputs and gives them a semantic
meaning. In the future recognized picture layouts are utilized as change conditions between the
conditions of a situation acknowledgment process dependent on predefined examples of potential
situations. It will be shown how they designed, tried and carried out situation acknowledgment model
backings the ideal requests. The second model for scenario recognition methodology dependent on
un- supervised learning of personal conduct standards. During a learning stage, the framework
identifies and learns all new situations that happen and remembers them or comments outstanding
situations during the functional stage. It learns a bunch of models for situations from the real
information and loads them as indicated by their recurrence. In the functional stage, it classifies new
information concerning the models and figures a general like hood for these information. This is
ordinarily done in present day control designing in various regions by measurable techniques.

1. EXISTING SYSTEM
.The administration level contains the human interface, associated by means of the undertaking
programming and correspondence organization. The board level gear incorporates workstations,
network switches and servers. BMS producers give programming packages permitting originators and
clients to choose what suits their office. The management level programming packages range from
straight forward data handling frameworks that control a solitary space to complex office benefits that
screen and control plant and gear, giving capacities like energy the board, lighting and maintenance.

I11. PROPOSED SYSTEM
In this project, we propose a building management automation system for safety and accident
prevention. In our proposed system, we focus on building sector detecting gas leakage in pipelines,
seismic level, temperature over heat, fire accident alert system and machine operator detection to
identity at the spot. The automation enables primary control devices to be connected with network
controllers and operate via open source communication protocols. They give the interface between
the BMS actual field gadgets and the management level human interface.

IV. REQUIREMENTS

A. HardwareRequirements
e Microcontroller
e LoRaModule
e Vibrationsensor
e TemperatureSensor

e HumiditySensor
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o FlameSensor
o (COZ2Sensor
e TTLtoRS232 Converter
e LCD
e Buzzer
e PowerSupply
B. SoftwareRequirements
e MPLab
e EmbeddedC

V. SYSTEM DESIGN AND DEPLOYMENT

A. Microcontroller

A PIC Micro controller can handle results and respond to inputs. With the bigger gadgets it is feasible
to drive LCDs or seven section shows with very few control lines as everything is done inside the PIC
Micro controller. Contrasting a frequency counter with discrete website architectures we will observe
a few chips for the micro controller design and at least ten for a discrete plan. So utilizing those saves
model plan exertion as you can utilize worked in peripherals to deal with loads of the circuit activity.
Many presently have an implicit ADC so you can peruse simple sign levels so you don't have to add an
outer gadgets for example you can peruse a LM35 temperature sensor straightforwardly with no
interface logic. The PIC microcontroller has numerous built in peripherals. Gadget utilized in projects
on this site can be re-modified up to multiple times as they utilize Flash memory. In-Circuit Serial
Programming(ICSP) is the most significant advantage. Rather than moving the chip from the
programmer to the improvement board leave it in the board itself. By arranging the programming
connections with your circuit effectively you won't have to eliminate the chip. Input/Output ports let
you communicate with the external LED'S, LCDs or pretty much anything with the right interface.
Likewise set them as inputs to accumulate data. Most PIC microcontroller pins can be set as an input
and or output and this could be done on the fly for example for a ballast 1 wire framework a pin can
be written to create information and read at a later stage. The TRIS register controls the /0 direction
and setting a bit in this register to zero sets the pin as O/P while setting it as one sets the pin as input.
This permits to utilize a pin for quite a long time. We must be cautious in using the baud rates as they
rely upon the main clock in use and ordinary oscillator values in overall don't fit very well with
'genuine’ baud rates. There is a table of baud rates in microchip data sheet DS33023A which
demonstrates the normal percentage error for a particular clock rate and overall the higher the main
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clock the lower the error. Sometimes we may need to play around with the register settings to fit with
your clock rate and the baud rate you need.

Figurel PIC Development Board

B. LoRa Module

Long Range (LoRa) technology is a wireless communication technology which uses chirp spread
spectrum modulation. Lora module is used in this concept foundation. It may be utilized for
significant distance spread spectrum communication and viable FSK far off modulation and
demodulation rapidly to settle the conventional wireless design which can't consider the distance,
anti-interference and power utilization. LoRa can be generally utilized in an variety of networking
events like programmed meter reading, home building automation, security systems, distant water
system which is the ideal solution for networking applications. LoRa is accessible in SMD package and
can be utilized for quick creation by standard SMT hardware. It furnishes clients with high reliability
connection mode, receive sensitivity is as low as 141 dBm, great protection from obstructing,
supports preamble detection and supports half-duplex Serial Peripheral Interface (SPI)
correspondence. Programmable bit rate up to 300 Kbps, Supports programmed RF signal detection
and ultra high velocity Automatic Frequency Control (AFC).

() Top view (b) Bottom view

Figure2 LoRa Module

C. Sensors

Sensor is the gadget which identifies and measures the actual quantity and records, shows and reacts
to it. Sensors recognize the information and key execution measurements that can be validated to
increase functional effectiveness of any system to which it is associated. Sensors communicate the
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information remotely in real time to other hardware for storage and investigation. The proposed
system chiefly comprises of four sensors which is helpful in observing the ecological factors in
Building Management System.

1) Temperature Sensor

The estimation of temperature is one of the major necessities for environmental control just as specific
chemical, electrical and mechanical controls. Various kinds of temperature sensors are monetarily
accessible and the type of temperature sensor that will be utilized in a specific application will rely upon
many factors. For example cost, space limitations, solidness and exactness of the temperature sensor are
considered. LM35 is an accuracy IC temperature sensor with its o/p corresponding to the temperature
(in°C). The sensor circuitry is fixed and in this way it isn't exposed to oxidation and different processes.
With LM35, temperature can be estimated more precisely than with a thermistor. It likewise have low
self warming and doesn't cause more than 0.1 oC temperature ascend in still air. The working
temperature range is from - 55°Cto 150°C. The result voltage fluctuates by 10mV because of each °Crise
/fall in encompassing temperature, i.e., its scale factor is 0.01V/oC.
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Figure3 LM35 Temperature Sensor
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2) Flame Sensor
A fire indicator is a sensor intended to distinguish and react to the presence of a fire. It additionally

can distinguish conventional light source in the range of a frequency 760 nm - 1100 nm. The
identification distance is up to 100 cm. The Flame sensor can yield analog or digital signal. It very well
may be utilized as a fire alert or in robots used for fire fighting.

Figure4 Flame Sensor
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3) Vibration Sensor

The vibration sensor distinguishes shock force brought about by unexpected knocks or hits and
nonstop vibration because of broken ball-bearings on fans and other gear. Vibration sensors are
effectively introduced and fixed to a variety of materials with screws in the housing or with the self-
sticky materials applied. Can be utilized in variety of vibration identification techniques. The two
contacts of sensor are not associated out of same condition. At the point when outside power is
followed up on either by development or vibration, the sensor's two contact pin are shut and
connection is made between the two pins. At the point when the force is taken out the sensor
terminals gets once again to open contacts. The on-board blue LED outwardly demonstrates
communication/ online and activation.

Figure 5 Vibration Sensor

4) CO2 Sensor

Sensitive material of MQ-2 gas sensor is SnO2, which with lower conductivity in clean air. At the point
when the objective ignitable gas exist, The sensor's conductivity is more higher alongside the gas
concentration rising. If it's not too much trouble, utilize basic electro circuit, Convert change of
conductivity to compare o/p signal of gas concentration. MQ-2 gas sensor has high sensitity to LPG,
Propane and Hydrogen, additionally could be utilized to Methane and other burnable steam, it is with
minimal expense and reasonable for various application.

Figure 6 CO2 Sensor
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MPLAB® X Integrated Development Environment(IDE) is an expandable, exceptionally configurable
s/w program that consolidates incredible assets to assist you with finding, configure, qualify, debug

1) MPLab

and develop embedded designs for the vast majority of Microchip's microcontrollers and computerized
signal controllers. MPLAB X IDE works flawlessly with the MPLAB ecosystem of programming and
instruments, a significant number of which are totally free. MPLAB X IDE carries features to assist with
rapidly troubleshooting tasks and limit development time and has new features. There is no need to
buy additional instruments since ongoing streaming information can be seen in data visualize. Pin
states can be confirmed and modified with [/O View for quick equipment check. Saves time with helpful
connections to s/w libraries, information sheets and user guides that are given automatically. Register
and bit definitions are currently a click away.

2) Embedded C

Embedded C is designed to connect the performance mismatch of Standard C and embedded hardware
and application design. It broadens the C language with the natives that are required by signal-handling
applications and that are usually given by DSP processors. The Embedded C specification stretches out
the C language to help free standing embedded processors in taking advantage of numerous address
space functionality, user-defined named address spaces and direct admittance to process and or input
registers. These elements are normal for the small, embedded processors utilized in most purchaser
items. The features introduced by embedded C are fixed-point and soaked saturated arithmetic,
fragmented memory spaces and hardware [/O addressing. The portrayal shown here addresses the
expansions from a language-plan point of view, rather than the developer or processor design
viewpoint.

VI. WORKING
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The sensors are connected to the PIC microcontroller and the constant power supply is given. At the
transmitter section of module, the microcontroller is interfaced with LoRa transmitter. These sensors
detect and measure the environmental factors and store it in the flash memory of the microcontroller.
At the receiver section, the data from the sensors are received by the LoRa receiver and then it is
displayed in the PC. When the threshold values of the sensors exceeds it alerts and then preventive
measures are taken.

Figure 7 Transmitter Section

BUILDING SECTION

MONITORING SECTION

{ LoRa Receiver

Figure 8 Receiver Section

V1. EXPERIMENTAL RESULT
The LoRa receiver receives the sensor outputs from the LoRa transmitter. The output is shown in the
PC through S232 serial communication. The output from microcontroller is displayed in thel6x2 LCD
module and it can also be viewed in PC using Visual Basics software. All the sensor values are shown in
both LCD display and PC.
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Figure9 LCD Output

Comm Port 7
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Figure10 Output in PC

VIII. CONCLUSION

Thus the proposed system is used to overcome the usual wireless design issues such as distance, anti-
interference and power utilization in communication. This system is used to meet the demands in
modern building management. It has wide area applications in machine health monitoring, habitat
monitoring, health care applications and so on.
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