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ABSTRACT

The tracking of a fisherman is being difficult when there is a bad weather
conditions. To reduce the risk of missing the fisherman, sending the location of the
fisherman plays a crucial role. In this project we are developing a model which
tracks the fisherman location, pressure & temperature and sends the data to the
base station through LoRa module. LoRa module can transmit the data through a
long diatance and the pressure, temperature parameters are taken to know the

status of the weather at fisherman’s end.
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CHAPTER-1
INTRODUCTION

The existing communication technologies, e.g. Wi-Fi, ZigBee, and Bluetooth, have an
insufficient coverage area. While well known portable advancements like LTE, isn't the best
arrangement as it requires tremendous force and exorbitant. One of the arrangements is
utilizing Long-Range (LoRa) innovation. The utilization of LoRa networks is applied to give
association benefits that require an all-inclusive scope of distance, low-bitrate, and low-
power too. Today, the execution of LoRa for critical applications in day by day human
existence gets perhaps the most mainstream subjects.Therefore, in this paper, we will
focus on LoRa application as a fundamental technology for fishermen’s safety involving
several features such as: pressure, temperature, latitude& longitude location . Although the
cellular signal still reaches the shore or even the territorial zone, a special communication
device should be used by fishermen. It will be ineffective if they only use a smart phone as
a communication device without additional modules because the signal strength of the
cellular network cannot be predicted accurately. Moreover, the LoRa module can reach
about 5-10 km distance from the shore. The system consisting of 1) GPS NEO-6M 2) LoRa
module 3) BMP 180 Pressure+Temperature sensor 4) 12C OLED display 5) Arduino UNO.
The proposed system has three functions as follows:

This proposed system can be employed as a fishermen tracker device.

Temperature &

Pressure at the sea level can be known.



CHAPTER-2
LITERATURE SURVEY

Title:Design and implementation of open LoRa for IOT
Author: Q. Zhou, K. Zheng, L. Hou, J. Xing and R. Xu

Long Range (LoRa) network is arising as perhaps the most encouraging low-power wide-
region (LPWA) organizations, since it empowers the energy-requirement gadgets
dispersed over wide zones to set up reasonable availability. Be that as it may, how to
execute a practical and adaptable LoRa network is as yet an open test. This paper targets
uncovering a possible arrangement of plan and execution, permitting clients to
advantageously fabricate a private LoRa network for different 10T applications. Initial, a
few commonplace application situations of LoRa network are talked about. At that point,
the LoRa framework engineering is given the usefulness of every part. We address the
equipment plan and execution of LoRa Gateway, which is the extension between LoRa
hubs and LoRa network worker. Particularly, this paper contributes by proposing an
improved programming engineering of LoRa network worker whose source codes are
open on GitHub. Under the engineering, LoRa network worker is partitioned into four
decoupled modules and utilizations the informing framework dependent on streaming
information for the collaboration between modules to ensure adaptability and adaptability.
At last, the broad investigations are directed to assess the presentation of LoRa networks

in commonplace conditions.

Title: Design and Implementation of small monitoring wireless network system
based on LoRa

Author: J. Wang, S. Yi, D. Zhan and W. Zhang

we center around the acknowledgment of a little natural checking remote impromptu
organization sensor framework dependent on LoRa(Long Range) which gives a
continuous ease significant distance observing framework. The framework uses the Heltec
WiFi LoRa 32 as both passage and hubs. It embraces ESP32 chip as MCU



which has a significant degree of low-power execution in the business. The framework
incorporates both LoRa module(SX1278) and WiFi module, which make the framework
consolidate the significant distance transmission and low force utilization of LoRa
correspondence with the help of TCP/IP network correspondence. Our framework can
give an easy to understand front end that is advantageous for clients ongoing observing of
the framework. We utilize an extraordinary arrangement of self-coordinating organization

conventions to meet the prerequisites of day by day checking and crisis cautioning.

Title: Lora-based measurement station for water quality monitoring: Case of
botanical garden poo

Author: B. Ngom, M. Diallo, B. Gueye and N. Marilleau

The coming of Internet of Things (IoT) has made simpler to fabricate number of
utilizations. Truth be told, the far off observing or detecting has been worked with by the
loT. Various sensor hubs with a systems administration capacity can be sent to have a
specially appointed or constant observing framework. Be that as it may, physicists at
UCAD's Faculty of Science actually utilize conventional intends to gather their water
quality information from a pool in the personnel's Botanical Garden with on location
estimations. This pool is utilized for hydroponics and to concentrate some amphibian
species. In this paper, we present a water quality observing framework through LoRa
transmission. It's a minimal effort framework made out of a far off station for constant
information assortment and a web stage for representation and abuse. To assess the
dependability and proficiency of the framework, we play out some exhibition tests and the
outcomes are likewise introduced.

[4]Title: Optimal Configuration of LoRa Networks in Smart Cities

Author: Gopika Premsankar Bissan Ghaddar Mariusz Slabicki Mario Di Francesco

Long reach (LoRa) is a remote correspondence standard explicitly focused for asset obliged
Internet of Things (IoT) gadgets. LoRa is a promising answer for keen city applications as it
can give long-range network a low energy utilization. The quantity of LoRa-based
organizations is becoming because of its activity in the unlicensed radio groups and the

simplicity of organization arrangements. Be that as it may, the versatility



of such organizations endures as the quantity of conveyed gadgets increments.
Specifically, the organization execution drops because of expanded dispute and
impedance in the unlicensed LoRa radio groups. This outcomes in an expanded number of
dropped messages and, hence, untrustworthy organization interchanges. In any case,
network execution can be improved by suitably arranging the radio boundaries of every
hub. To this end, in this article we plan whole number direct programming models to
arrange LoRa hubs with the ideal boundaries that permit all gadgets to dependably send
information with a low energy utilization. We assess the presentation of our answers
through broad organization reproductions thinking about various sorts of reasonable
arrangements. We find that our answer reliably accomplishes a higher conveyance
proportion (up to 8% higher) than the cutting edge with negligible energy utilization.
Additionally, the higher conveyance proportion is accomplished by a huge level of hubs in
each organization, subsequently bringing about a reasonable distribution of radio assets.
At long last, the ideal organization arrangements are acquired inside a brief timeframe,
generally a lot quicker than the best in class. Subsequently, our answer can be promptly
utilized by network administrators to decide ideal arrangements for their IoT organizations,

bringing about improved organization unwavering quality.



CHAPTER-3

AIM OF THE PROJECT:

The main theme of this project is to solve the problem of
communication and safety of a fisherman. The communication problem arises due to
network and this can be solved by LoRa module. The fisherman safety problem can be
solved by getting the data of temperature, pressure & location of the boat using GPS

module and coordinates are transferred through LoRa module.

SCOPE OF THE PROJECT:

This product can be used in fisherman boats for knowing the
temperature, pressure and their location. This system uses the LoRa technology for
long distance data transmission and data will be displayed on the OLED screen at the
fisherman’s side .With this system we can save the lives of fishermen by tracking them,
especially when there is a bad weather fisherman can be known the situation with the

help of pressure and temperature.



CHAPTER-4

4.1HARDWARE REQUIREMENTS:

LoRa module SX1278
GPS NEO-6M

BMP 180 Barometric
Pressure SensorArduino

UNO
12C OLED display

BLOCK DIAGRAM:

Fig:1.1 Block Diagrm



4.2 LORA MODULE:

LoRa is additionally founded on tweet spread range tweak which the partnership claims keeps up
low-power qualities and essentially expands correspondence range. Twitter spread range has
been utilized in military and space correspondence for quite a long time, yet LoRa is the principal

ease execution for business utilization.

information rates. The determination of the information rate is a compromise between
correspondence reach and message term. Because of the spread range innovation,
correspondences with various information rates don't meddle with one another and

make a bunch of "virtual" channels extending the constraint of the doorway.

-
@ DIO1.9
@ o102+
@ o103

Fig:1.1.2 Lora Module

For most extreme adaptability the client may settle on the spread range regulation
transfer speed (BW), spreading factor (SF) and mistake amendment rate (CR).

4.3 FEATURES:
This part gives a critical level layout of the helpfulness of the SX1278 low-power,

significantly consolidated handset. The going with figure shows an enhanced square

outline of the SX1278.



LoRa is also established on tweet spread reach change which the association claims
keeps up low-power characteristics and basically grows correspondence range. Twitter
spread reach has been used in military and space correspondence for a serious long
time, yet LoRa is the chief simplicity execution for business use. Correspondence

between end-
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Figl.1.3:Features of lora module

ptions and entryways is fanned out on different repeat channels

SX1278 is a half-duplex, low-IF handset. Here the got RF signal is first updated by the
LNA. The LNA inputs are single finished to confine the outside BoM and for
straightforwardness of plan. All basic constraints of the RF front end and motorized state
machine are absolutely configurable through a SPI interface which offers acceptance to
SX1278's arrangement registers. This circuits a mode auto sequencer that directs the
change and game plan of the SX1278 between brief procedures for activity in the

speediest time possible.

The SX1278 are equipped with both standard FSK and long show up at spread reach
(LoRa) modems. Subordinate upon the mode picked either ordinary OOK or FSK balance
might be utilized or the LoRa spread arrive at modem.The LoRa modem uses a

prohibitive spread reach change technique. This change, rather than legacy balance
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strategies, permits an addition in interface monetary arrangement and extended immunity

to in-band impediment.

Simultaneously the recurrence resistance necessity of the gem reference oscillator is free -
allowing an introduction increase for a diminishing in system cost.In FSK/OOK mode the
SX1278 maintains standard change methodologies including OOK, FSK,GFSK, MSK and
GMSK. The SX1278 is particularly fit to limit band correspondence thanks the low-IF
engineering utilized and the underlying AFC functionality.The LoRa modem utilizes spread
range balance and forward mistake adjustment strategies tobuild the reach and strength
of radio correspondence joins contrasted with conventional FSK or OOK based balance.
Instances of the presentation improvement conceivable, for a few potential settings, are
summed up in the table beneath. Here the spreading component and mistake revision rate
are plan factors that permit the creator to advance the compromise between involved
transmission capacity, information rate, interfacespending improvement and invulnerability

to obstruction.

Another significant aspect of the LoRa modem is its expanded invulnerability to
impedance. The LoRa modem is fit for co-channel GMSK dismissal of up to 20 dB. This
resistance to impedance allows the straightforward conjunction of LoRa regulated
frameworks either in groups of weighty phantom use or in half breed correspondence
networks that utilization LoRa to broaden range when inheritance adjustment plans fall
flat.



4.4LoRa DIGITAL INTERFACE:

The LoRa modem incorporates three sorts of modernized interface, static arrangement registers,
status registers and a FIFO data support. All are gotten to through the SX1278's SPI interface - full
nuances of every sort of register are given under.
LoRa Configuration Registers

Course of action registers are gotten to through the SPI interface. Registers are understandable in all

device mode including Sleep. Regardless, they should be made particularly in Sleep and Standby
modes. In the event that it's not all that much difficulty, note that the modified significant level
sequencer (TLS modes) are not open in LoRa mode . The substance of the LoRa arrangement
registers is held in FSK/OOK mode.

4.5PRINCIPLE OF OPERATION

Because of its double port arrangement, it is feasible to at the same time store both
send and get information in the FIFO data support. The Similarly, for beneficiary action,
the register illustrates the point in the information cushion where data will be composed

to in occasion of a get activity.

As a matter of course, the gadget is designed at power up with the goal that portion of

the accessible memory is devoted to receiver.

Be that as it may, because of the touching idea of the FIFO information cradle, the base
locations for sender and receiver are completely configurable across the 256 byte
memory territory. Every pointer can be set autonomously anyplace inside the FIFO. To
misuse the greatest FIFO information cushion size in send or get mode, the entire FIFO
information support can be used in each mode by setting the base keeps an eye on

RegFifoTxBaseAddr and RegFifoRxBaseAddr at the lower part of the memory (0x00).

The FIFO data support is cleared when the device is put in SLEEP mode, in this way no
permission to the FIFO data support is possible in rest mode. Regardless, the data in
the FIFO data pad are held while trading across the other LoRaTMmodes of activity, so
a got parcel can be retransmitted with least information taking care of on the regulator

side. The FIFO information support isn't self-clearing (except if the gadget is placed in



rest mode) and the information may be "eradicated” when another arrangement of

information is composed into the involved memory area.

The FIFO information support area to be perused from, or written to, through the SPI
interface is characterized by the location pointer RegFifoAddrPtr. Prior to any peruse or
compose activity it is consequently important to instate this pointer to the relating base
worth. After perusing or keeping in touch with the FIFO information support (RegFifo)

the location pointer will then augmentation consequently.

4.6 Interrupts in LoRa Mode

Two registers are used to control the IRQ in LoRa mode, the register ReglrgFlagsMask
which is used to cover the frustrates and the register ReglrgFlags which shows which
IRQ has been trigged. In the register ReglrqFlagsMask, setting a piece to '1" will cover
the meddle with, which implies this prevent is disactivated. Obviously all the upset are
available. In the register ReglrgFlags, a '1' exhibits a given IRQ has been trigged and a

while later the IRQ ought to be clear by making a '1'.
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4.70PERATION OF THE LoRa MODEM
The functioning strategies for LoRa modem are gotten to by enabling LoRa mode .Dependent upon

functioning mode picked the extent of convenience and register access is given by the going with

table:

Table 1.1.2 OPERATION OF THE LoRa MODEM

Operating Mode Description

Low-power mode. In this mode only SPI and configuration registers are accessible. Lora FIFO is not
SLEEP accessible.
Note that this is the only mode permissible to switch between FSK/OOK mode and LoRa mode.
STANDBY both Crystal oscillator and Lora baseband blocks are turned on.RF part and PLLs are disabled
This is a frequency synthesis mode for transmission. The PLL selected for transmission is locked and active
FSTX z /
at the transmit frequency. The RF part is off.
This s a frequency synthesis mode for reception. The PLL selected for reception is locked and active at the
FSRX . :
receive frequency. The RF part is off.
When activated the SX1276/77/78/79 powers all remaining blocks required for transmit, ramps the PA,
X g
transmits the packet and returns to Standby mode.
RXCONTINUOUS Whe'n activated the SX1276/77/78/79 powers all remaining bIockg required for reception, processing all
received data until a new user request is made to change operating mode.
RXSINGLE When activated the SX1276/77/78/79 powers all remaining blocks required for reception, remains in this
state until a valid packet has been received and then returns to Standby mode.
CAD When in CAD mode, the device will check a given channel to detect LoRa preamble signal

is feasible to get to any mode from some other mode by changing the worth in the RegOpMode

register

POWER SUPPLY STRATEGY

The SX1278 utilizes an interior voltage guideline conspire which gives stable working
voltage, and thus gadget attributes, ludicrous mechanical temperature and working

voltage extent of action. This consolidates up to +17 dBm of RF yield power which is
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kept up from 1.8 V to 3.7 V and +20 dBm from 2.4 V to 3.7 V.The SX1278 can be
controlled from any low-upheaval voltage source through pins VBAT_ANA, VBAT_RF
and VBAT_DIG. Decoupling capacitors should be related, as suggested in the reference
plan of the applications part of this record, on VR_PA, VR_DIG and VR_ANA pins to
ensure right action of the inborn voltage regulators.
4.8LOW BATTERY DETECTOR
A less battery locater is in like manner allowing the age of an encroach upon signal as a result of the

reserve voltage plunging under a programmable edge that is adaptable through the register
ReglLowBat.

FREQUENCY SYNTHESIS

The jewel oscillator is the essential arranging reference of the SX1278. It is used as the
reference for the PLL's repeat blend and as the clock signal for all high level dealing
with.

The valuable stone oscillator startup time, TS _OSC, depends upon the electrical
characteristics of the pearl reference used, for more information on the electrical
assurance of the jewel . The pearl partners with the Pierce oscillator on pins XTA and
XTB. The SX1278 overhauls the startup time and thus triggers the PLL when the

oscillator signal is consistent.

Alternatively, an outside clock can be utilized to supplant the gem oscillator. This
normally shows up as a tight obstruction temperature reimbursed valuable stone
oscillator (TCXO). While using an external clock source the piece of registerRegTcxo
should be set to 1 and the external clock should be given on XTA should be left
open.The top zenith adequacy of the data sign ought to never outperform 1.8
V.Evaluation of the CLKOUT signal engages direct programming overseeing of the
hidden valuable stone obstruction. Note To restrict the current use of the SX1278, if it's

not all that much difficulty, ensure that the CLKOUT signal is injured when not required

12



4.9 RC OSCILLATOR

All arranging assignments in the less-power Sleep state of the Top Level upon the accuracy of
internal RC oscillator. This oscillator is thus changed at contraption power-up not requiring of
customer input.

RF load conditions by the over current assurance block. This has the additional
advantage of securing battery sciences with restricted pinnacle current ability and
limiting most pessimistic scenario PA utilization in battery life computation. The current
limiter esteem is constrained by the OcpTrim bits in RegOcp, and is determined by the
accompanying formulae:

Table:1.1.3 OVER CURRENT PROTECTION

OcpTrim Imax Imax Formula
Oto 15 45 to 120 mA 45 + 5*Ocp Trim [mA]
16 to 27 130 to 240 mA -30 + 10"OcpTrim [MmA]

27+ 240 mA 240 mA

RECEIVER DESCRIPTION

The SX1278 highlights a computerized recipient with the simple to advanced change
measure being performed straightforwardly following the LNA-Mixers block.
Notwithstanding the LoRa regulation plan the low-IF beneficiary can demodulate MSK
adjustment. All separating, demodulation, acquire control, synchronization and parcel
taking care of is performed carefully permitting a serious level of programmable

adaptability. The recipient likewise has programmed

13



acquire adjustment, this improves the exactness of RSSI estimation and upgrades

picture dismissal.

In the collector working mode two conditions of usefulness are characterized. Upon
introductory change to collector working mode the recipient is in the ‘'beneficiary
empowered' state. In this express the collector anticipates for either the client

characterized substantial preface or RSSI location model to be satisfied.

4.10 TEMPERATURE MEASUREMENT

An independent temperature estimation block is utilized to gauge the temperature in any
mode with the exception. It is empowered naturally, .The aftereffect of the estimation is
taken. Because of interaction varieties, the supreme exactness of theoutcome is +/ - 10

°C. Higher accuracy requires an adjustment strategy at a known temperature. The

figure underneath shows the impact of simply such an adjustment interaction.

Tab:1.2.1 Correction Factor

Correction Factor 15
Temp before Temp after
A‘;:;“:I'SI::']“" R‘;‘l’;‘::';“” calibration calibration
[“cl [°Cl
85 181 74 89
75 190 65 80
65 201 54 69
55 211 a4 59
45 222 33 48
35 232 23 38
25 245 10 25
15 [8) [s) 15
5 10 -10 5
-5 21 -21 -5
-15 33 -33 -18
-25 44 —44 -29
-35 56 -56 41
-40 63 -63 -48




4.11 RESET OF CHIP

A power on reset of the SX1278 is set off at power up. Also, a manual reset can be given by controlling pin 7. A manual
reset of the SX1278 is possible regardless, for applications in which VDD can't be really isolated. Pin 7 should be pulled

low for 100 microseconds, and a while later conveyed. The customer should then keep things under control for 5 ms
before using the chip.

4.12 BMP180 (DIGITAL PRESSURE SENSOR)

Fig:1.2.1 BMP180 Sensor Module
17
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3.3V SDA SCL GND VvcCC

Fig:1.2.2 BMP180 Sensor Pinout

TYPICAL APPLICATIONS

Improvement of GPS route (dead-retribution, incline discovery, and so on)
In-and out-entryway route
Relaxation and sports

Weather forecast

Vertical velocity indication (rise/sink speed)

4.13 ELECTRICAL CHARACTERISTICS

The BMP180 includes a piezo-resistive sensor, a simple to front line converter and a control unit
with E2ZPROM and a successive 12C interface. The BMP180 passes on the uncompensated
appraisal of crushing component and temperature. The E2PROM has dealt with 176 piece of
individual course of action information. This is utilized to remunerate balance, temperature reliance
and different restrictions of the sensor..

16



Table:1.3.1

ABSOLUTE MAXIMUM RATINGS

Parameter Condition Min
Storage temperature -40
Supply voltage all pins -0.3

. HBM, R = 1.5kQ,
ESD rating C = 100pF
Overpressure
Table:1.3.2

4.14 OPERATION

Max
+85
+4.25

10,000

Units
e

kV

hPa

The BMP180 is planned to be related clearly to a microcontroller of a wireless
through 12C transport. The squeezing element and temperature data should be
reimbursed by the arrangement data of E2PROM of BMP180.

The BMP180 includes a piezo-resistive sensor, a simple to front line
converter and a control unit with E2PROM and a successive 12C interface. The
BMP180 passes on the uncompensated appraisal of crushing component and
temperature. The E2PROM has dealt with 176 piece of individual course of
action information. This is utilized to remunerate balance, temperature reliance

and different restrictions of the sensor.

17
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1
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1°C interface

Display

UP = pressure data (16 to 19 piece) UT = temperature data (16 cycle)

Fig :1.3 Regular circuit

4.15 CALCULATING OF TEMPERATURE , PRESSURE

For all assessments presented here an ANSI C code is available from Bosch Sensortec
The microcontroller sends a starting game plan to start a squeezing element or
temperature assessment. Subsequent to changing over time, the outcome esteem (UP
or UT, separately) can be perused by means of the 12C interface. For ascertaining
temperature in °C and pressing factor in hPa, the adjustment information must be

utilized. These constants can be scrutinized out from the BMP180 E2PROM through the

I2C interface at programming instatement.

18




The looking at rate can be extended up to 128 models each second (standard mode) for dynamic
assessment. For the present circumstance, it is sufficient to measure the temperature just once each

second and to use this motivating force for all squeezing factor assessments during a comparable

Start temperature
measurement

li«ait 4.5 ms

Read UT

Start pressure
measurement

l wait (depends on mode,

Read UP

Calculate pressure and

temperature in physical
units

period.

Fig:1.4Measurement flow BMP180
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4.16 HARDWARE PRESSURE SAMPLING ACCURACY MODES

By utilizing various modes the ideal trade off between power utilization, speed and goal
can be chosen, see underneath table.

Table:1.3.3
S RMS RMS
Internal Conversiontime  Avg. current @ . .
noise  noise
Mode Parameter number of pressure max. 1 sample/s typ. t iy
oversampling_setting samples [ms] [uA] [tha] [I‘:]
ultra low power o 1 4.5 3 0.06 0.5
standard 1 2 7.5 5 0.05 0.4
high resolution 2 4 135 7 0.04 0.3
ultra high resolution 3 8 255 12 0.03 0.25

All that modes can be performed at higher speeds, for instance up to multiple times
each second for standard mode, with the current use extending moderately to the model
rate.

4.13.1 CALCULATING PRESSURE AND TEMPERATURE

The mode (ultra low power, standard, high, ultra significant standard) can be picked by

the variable oversampling_setting (O, 1, 2, 3) in the C code.

Calculation of authentic temperature and squeezing factor in steps of 1Pa (= 0.01hPa =

0.01mbar) and temperature in steps of 0.1°C. The going with figure shows the
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itemized  calculation for pressing  factor and temperatureestimation.

Calculation of pressure and temperature for BMP180

example: C code function: type:

bmp180_get_cal_param

read out EXPROM registers, 16 bit, MSEB first
ACT[(0xA4, 0xAB) (16 bit) ACT= 403 short
AC2 [0xAC, 0xAD) (16 bit) AC2= -T2 short
ACS (0xAE, 0xAF) (16 bit) AC3 = -14383 short
AC4 (0xB0, 0xB1) (16 bit) ACdH = 32141 unsigned short
ACS (0xB2, 0xB3) (16 bit) ACS5= 32157 unsigned short
ACH (0xB4, 0xB5) (16 bit) ACE = 23153 unsigned short
E1(0xB6, 0xB7) (16 bit) Bi= 6130 short
B2 (0xB8, 0xB3) (16 bit) B2= 4 short
ME (0xBa, 0xBB) (16 bit) MB = -32763 short
MC [0xBC, 0xBD) (16 bit) MC = -5 short
MO (0xBE, 0xEF) (16 bit) MD = 2368 short

bmp180_get_ut

write 0x2E into reg OxF4, wait 4.5mz

read reg 0xF6 (MSE), 0xFT (LSE)

UT = MSE << & + LSB uT = long
@55 = 0
= Slevsamping. Sotting short (0..3]
faltez low poney mode) bmp180_get_up
write 0x34+[055¢<6] into reg OxF 4, wait
read req 0xF6 (MSE], 0xF1 (LSB), 0xF & (XLSE)
UP = [MSB<<16 + LSE<E » XLSB) 55 (5-07) up = long

bmpl130_get_temperature

X1=(UT- AC6) " ACS /2

Xi= 4743 long
X2=MC " 2" X1+ MD) X2= -2344 long
BS=X1+X2 BS= 2333 long
T =(B5+8)!2" 2 temp in 6.4°C  long

BMP130_calpressure

B6 = B5 - 4000 B6= -1601 long

Xi=(B2"(B6"B6 /2% ) 2Y X1z 1 long

X2=ac2 662" X2= 56 long

X3=X1eX2 X3= 57 long

B3 = ((((long)AC1" 4 + X3) << 0sz)+ 2) 1 4 B3= 422 long

X1z AC3"B6 /2" X1z 2810 long

X2=(B1"(B6"B6 /! 2%)) /2" X2= 53 long

X3z ((X1+X2) e 2)02° X3z r long

B4 = AC4 " [unsigned long)(X3 + 32768) / 2" Bd = 33457 unsigned long

BT = ((unsigned long)UP - B3) * (S0000 >> 0s5) BT= 171050000 unsigned long

if (BT < 0x80000000) {p = (B7 " 2) ! B4 } p= 70003 long
clse{p=(BTI/B4)" 2} ohne Ganzzahl Email long

Xi=z(pit2") (pt2") X1z 74523 T4774,47523 74774 long

X1= (X1 3038) 1 2% X1= 3454 3466,260617 3466 long

X2=(-1351"p) 2" X2= -7853 long

p=pe(XleX2+3790) 02 p= press. in Pa long

Fig : 1.5 Calculation for pressing factor and temperature estimation
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4.17 PIN CONFIGURATION

Picture shows the gadget in top view. Gadget pins are appeared here straightforwardly

just for direction purposes.

1 7 6
2 5
3 -

Fig: 1.6 pin diagram

MOUNTING AND ASSEMBLY RECOMMENDATIONS

To accomplish the predefined execution for you plan, the accompanying suggestions
and the "Dealing with, binding and mounting guidelines BMP180" ought to be
thought about when mounting a pressing factor sensor on a printed-circuit board
(PCB):

4.18 ADVANTAGES OF BMP180:
With the ultra low power and voltage plan, the BMP180 is ideal for cells, PDAs, GPS and other PDAs.

Low elevation noise, and I2C correspondence.

Fast response.
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4.19 GPS(NEO-6)

Fig:2.1 GPS Module

NEO-6M overall arranging structure (GPS) module, a particularly renowned, monetarily
astute, tip top GPS module with a pottery fix radio wire, an on-board memory chip, and
a support battery that can be favorably organized with a sweeping extent of
microcontrollers. These days, two NEO-6M GPS modules are incredibly mainstream —
the GY-GPS6MV2 and the GY-GPSV3-NEO.

NEO-6M GPS motor on these modules is a serious decent one, and it likewise has high
affectability for indoor applications. Moreover, there's one MS621FE-viable battery-
powered battery for reinforcement and EEPROM for putting away setup settings. The
module functions admirably with a DC contribution to the 3.3-to 5-V reach

the GPS modules depend on the u-blox NEO-6M GPS motor. When utilizing the fix
radio wire, it ought to be arranged corresponding to the geographic skyline. The
recieving wire should have full perspective on the sky, guaranteeing an immediate view

with however many obvious satellites as could be expected under the circumstances.



4.20 PIN WIRING

The NEO-6M GPS module has four pins: VCC, RX, TX, and GND. The module talks
with the Arduino through consecutive correspondence using the TX and RX pins, so the

wiring couldn't be

GPS RAW DATA

To get rough GPS data you just need to start a consecutive correspondence with the GPS

module using Software Serial.

Parts needed for testing this model are

Arduino

NEO-6M GPS module

Jumper wiresSCHEMATICS

Wire the NEO-6M GPS module to your Arduino by following the schematic under.



NEO-6M GPS Module

n -
aaaaaaa

nnnnn
<<<<<<

Fig:2.1.1Connection of NEO-6M and Arduino

Also, if your module uses a different default baud rate than 9600 bps, you should modify
the code on the following line:

This sketch listen to the GPS serial port, and when data is received from the module, it

is sent to the serial monitor.

Open the Serial Monitor at a baud rate of 9600.



COM4 (Arduino/Genuino Uno)

sceric, 191550. 00, 2, SENR v, 00831. 54551, W, 0.041, , 030118, , , A*66
$GEVIG,,T, ,M,0.041,N,0.076,K,A*27

$GPGGA, 1 ', 00831.54551,W,1,08,0.95,122.6,M,50.1,M, , *43
$GPGSA, A, 3,24,12,15,29,19,25,32,14,,,,,1.61,0.95,1.30*0B

$GPGSV, 4,1,13,02, 04,104, ,06,04,075,12,10,17,257,,12, 78,015, 26*75

$GPGSV, 4,2,13,14,17,317,16,15,17,161,31,17,02,029,, 18, 09, 228, 20*7F
$GPGSV, 4,3,13,19,18, 040,33, 24, 57,087, 32, 25, 55,251, 31, 29,16, 181, 29*7F
$GPGSV, 4,4,13,32, 37,308, 2542

scpeLL, 4 S, v, 00831.54551, W, 191550.00, 3, A*71

$GPRMC, 191551.00, 2, 4 N , v, 00831.54550, W, 0.024, , 030118, , , A*6A
$GEVIG,,T,,M,0.024,N,0.044,K,A*25

$GPGEA, 19 . 00831.54550,W, 1, 08,0.95,122.6,M,50.1,M, , *4C
$GPGSA, A, 3,24,12,15,29,19,25,32,14,,,,,1.61,0.95,1.30%0B

$GPGSV, 4,1,13,02, 04,104, ,06,04,075,11,10,17,257,,12, 78,015, 26*76

$GPGSV, 4,2,13,14,17,317,17,15,17,161,30,17, 02,029, , 18,09, 228, 20*7F
$GPGSV, 4,3,13,19,18, 040,33, 24,57,087, 32, 25, 55,251, 31, 29,16, 181, 29*7F
$GPGSV, 4, 4,13,32, 37,308, 25442

$GPGLL, 4 Y, 00831.54550,W,191551.00, A, A%7E

[ Autoscrol BothNL&CR v 9600 baud

v l \ Clear output

Fig:2.1.2

You ought to get a lot of data in the GPS standard language, NMEA. Each line you get

int the chronic screen is a NMEA sentence.

NMEA represents National Marine Electronics Association, and in the realm of GPS, it

is a standard information design upheld by GPS makers.




GETTING LOCATION DATA

You can work with the rough data from the GPS, or you can change over those NMEA
messages into an understandable and important association, by saving the characters

progressions into factors. To do that, we will use the TinyGPS++ library..

This library simplifies it to get data on the spot in an organization that is valuable and
straightforward.

#include <TinyGPS++.h>

#include <SoftwareSerial.h>

static const int RXPin = 4, TXPin = 3;

static const uint32_t GPSBaud = 9600;

TinyGPSPlus gps;

The serial connection to the GPS device
SoftwareSerial ss(RXPin, TXPin);

void setup()
Serial.begin(9600);
ss.begin(GPSBaud);

}

void loop({

This sketch displays information every time a new sentence is correctly encoded.
while (ss.available() > 01

gps.encode(ss.read());

if (gps.location.isUpdated(){
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Serial.print("Latitude=");
Serial.print(gps.location.lat(), 6);
Serial.print(" Longitude=");
Serial.printin(gps.location.Ing(), 6);

}

Tuned in is the place where you demand the data. To get TinyGPS++ to work, you need
to more than once pipe the characters to it from the GPS module utilizing the encode()
strategy.

while (ss.available() > 0){

gps.encode(ss.read());

Then, you can query the gps object to see if any data fields have been updated:

if (gps.location.isUpdated()){
Serial print("Latitude="); Serial.print(gps.location.lat(), 6);
Serial print("Longitude="); Serial.printin(gps.location.ing(),6);

Getting the extension and longitude is has clear has using gps.location.lat(), and

gps.location.Ing(), exclusively.

Move the code to your Arduino, and you should see the region appeared on the
chronic screen. Subsequent to transferring the code, stand by a couple of moments

while the module changes the situation to get a more precise information.
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COM4 (Arduino/Genuino Uno) - m| X
| Send
LETITUaE=41. LOMgITUaE==5.525774 : =
Latitude=41. Longitude=-8.525774
Latitude=41. Longitude=-8.525774
Latitude=41. Longitude=-8.525775
Latitude=41. Longitude=-8.525775
Latitude=41. Longitude=-8.525776
Latitude=41. Longitude=-8.525776
Latitude=41. Longitude=-£.525776
Latitude=41. Longitude=-8.525776
Latitude=41. Longitude=-8.525776
Latitude=41. Longitude=-8.52577¢6
Latitude=41. Longitude=-8.525777
Latitude=41. Longitude=-8.525777
Latitude=41. Longitude=-8.525778
Latitude=41. Longitude=-8.525778
v
[ Autoscroll BothNL&CR + | |9600baud Clear output

Fig:3.1

ADVANTAGES OF NEO-6M:

« It can follow up to 22 satellites on 50 stations and accomplishes the business'
most basic level of affectability for example - 161 dB following, while at the same
time devouring essentially 45mA stock current.

In contrast to various GPS modules, it can do up to 5 territory revives a second with

2.5m Horizontal position exactness..

421 OLED DISPLAY

The natural light-emanating diode (OLED) show, that is the 0.96-inch show with 128%64 pixels as

demonstrated in the accompanying figure.

38



©

GND VCC SCL SDA |

Fig:4.1 OLED DISPLAY

The OLED show doesn't need backdrop illumination, which brings about an exceptionally pleasant
differentiation in dull conditions. Moreover, its pixels burn-through energy just when they are on, so

the OLED show burns-through less force when contrasted and different showcases.

The model we're utilizing here has just four pins and speaks with the Arduino utilizing 12C
correspondence convention. There are models that go with an extra pin. There are furthermore other
OLED shows that pass on using SPI correspondence.

Since the OLED show utilizes I12C correspondence convention, wiring

Is straightforward. You just need to associate with the



Fig: 4.2
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5 CHAPTER

TRANSMITTER CIRCUIT:
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4.21.1 TRANSMITTER CODE:

Transmittercode
#include <SPLh> Serial,printin(F("$SD1306 allocation failed")); disolay.clearDisolay();
#include <LoRa.h> for(;:); // Don't proceed, loop forever display.setTextSize(2); // Normal 1:1 pixel scale
#include <Wire.h> } disolay.setTextColor(WHITE); // Draw white text
#include <Adafruit GFX.h> display.setCursor(0,0); // Start at top-left comer
#include <Adafruit_SSD1306.h> while (!Serial); disolav.orint(F("Pkt No:"));
#include <DHT.h> Serial.printin("LoRa Sender"); display.orint{counter);
LoRa.setPins(ss, rst, diod);
#define SCREEN_WIDTH 128/ OLED if !LoRa.begin(473E6)) { display setCursor(0,20);

display width, in pixels
#idefine SCREEN_HEIGHT 64// OLED
display height, in pixels

Il Declaration for an SSD1306 display
connectedto [2C (SDA, SCL pins)

#define OLED_RESET LED_BUILTIN//
Resetpin # (or -1 if sharing Arduino reset
pin)

Adafruit_SSD1306 display(SCREEN_WIDTH,
SCREEN_HEIGHT, &Wire, OLED_RESET);

#define DHTPINO
is connected
#idefine ss 15
#define rst16
#define dio0 2
int counter = 0;

fipin where the dht11

DHT dht(DHTPIN, DHT11);
void setup()
{

Serial.begin(115200);

dht.begin();
/55D1306_SWITCHCAPVCC = generate display

voltage from 3.3V internally
‘rf(!dlsnlav.ggin(SSD 1306_SWITCHCAPVCC,
0x3C)) { // Address 0x3D for 128x64

Serial.printin("Starting LoRa failed!");
delay(100);

while (1);

H

disolay.display();
defay(2);

display.clearDisplay();
H

void loop()

{
float h = dht.readHumidity();
floatt = dnt.readTemperature);

fsnan(h | isnanit)
{

Serial.printin("Failed to read from DHT sensor!");
retum;

1

Serial.print("Temperature: ");

Serial.print(t);

Serial.print(" degrees Celcius, Humidity:");
Serial,printin(h);

Serial.printin();

Serial,print("Sending packet: ");
Serial,printin{counter);

display.orint(‘Tem:");
displav.orint(t);
display.orint("C");

display.setCursor(0,40);
displav.orint("Hum:");
display.orint{h);
display.orint("%");
disolav.display(};

//send packet
LoRa.beginPacket();
LoRa.print(F("Pkt No:"));
LoRa.printin(counter);

LoRa.print(‘Temp: ");

LoRa.print(t);
LoRa.printin("*C);
LoRa.print("Hum: ");
LoRa.print(h);
LoRa.print("%"};
LoRa.println(""};

LoRa.endPacket();

counter+;

delay(3000);
1

41




4.22 RECEIVER CIRCUIT:

Fig:5.2
4.22.1 RECEIVER CODE:

Codefor Receiver

#include <5PI,h=>
#include <LoRa.h>

#define 55 15
#define rst 16
tidefine dio0 4

void setup() {

Serial.begin(115200);
while (!serial);

serial.orintin("LoRa Receiver Callback");

LoRa.setPins(ss, rst, dio0);

if (ILoRa.begin(473E6)) {

Serial.printIn("Starting LoRa failed!");
while (1);

}

Jf register the receive callback
LoRa.onReceive [onReceive);

J/ put the radio into receive mode

LoRa.receive();
}
void loop() {

J// do nothing
H

void gnReceivelint packetSize) {
ff received a packet

Serial.println("”Received packet "™);

[/ read packet
for (int i=0;i< packetSize; i++) {
Serial.print{(char)Lofa.read());
h
H
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CHAPTER-5

5 OUTPUT OF THE TRANSMITTER:

B com7
|

Fig:6.1
5.1 OUTPUT OF THE RECEIVER:

{

teceived packet
i0Ra Receiver
teceived packet
teceived packet
teceived packet
teceived packet
teceived packet
teceived packet
teceived packet
teceived packet
teceived packet
teceived packet
teceived packet

with Time

with Time
with Time
with Time
with Time
with Time
with Time
with Time
with Time
with Time
with Time
with Time

of

of
of
of
of
of
of
of
of
of
of
of

12787 with RSSI

713 with RSSI -
2276 with RSSI
3652 with RSSI
5229 with RSSI
6606 with RSSI
7983 with RSSI
9360 with RSSI
10737 with RSSI
12290 with RSSI
13667 with RSSI
15228 with RSSI

-115 with received data :

115 with received data :

-115 with received data :
-115 with received data :
-115 with received data :
-115 with received data :
-115 with received data :
-114 with received data :
-115 with received data :
-116 with received data :
-115 with received data :
-115 with received data :
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%, 12.785254, 80.456314, 29.60, 100568, end

%, 12.785254, 80.456314, 29.60, 100576, end

%
%
%
%
%
%

%, 12.785254, 80.456314, 29.60, 100571,
%, 12.785254, 80.456314, 29.60, 100577,
%, 12.785254, 80.456314, 29.60, 100574,
%, 12.785254, 80.456314, 29.60, 100567,

12.785254,
12.785254,
12.785254,
12.785254,
12.785254,
12.785254,

80.456314,
80.456314,
80.456314,
80.456314,
80.456314,
80.456314,

29.60,
29.60,
29.60,
29.60,
29.60,
29.60,

100573,
100575,
100571,
100572,
100575,
100575,

end
end
end
end
end
end
end
end
end
end



CHAPTER-6
CONCLUSION

From the results the location of the fisherman, pressure and temperature are
taken from GPS, Barometric pressure sensor and sent through LoRa module

to the base station.

By using the GPS NEO-6M the tracking of the fisherman is obtained. So, the
monitoring of the fisherman is made easy and smarter. This helps to get the

status of the fisherman from time to time and period to period.

The sensors used in the project makes the fisherman to know about the

pressure, temperature & location.

The tracking of the fisherman helps in decrease of the missing cases of the

fisherman in bad weather conditions.

Finally, the main conclusion is, fisherman safety is mainly comes under his
location, pressure and temperature criteria. By using the sensors these

parameters can be sent through the base station and can track his status.
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ABSTRACT

When the weather is bad, it is difficult to find a fisherman. Serving your Hunter
position plays a key role in reducing the chance of losing him. In this project, we
create a model that monitors the hunter's position, fatigue and temperature and
sends the information to the base station via the Lora module. The parameters of
pressure and temperature are taken to know the condition of the weather at the end
of the fisherman using the Lora madule, which can transmit data over long
distances.
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CHAPTER-1

INTRODUCTION

Wi-Fi, ZigBee and Bluetooth do not have adequate coverage for current netwaork
systems. However, popular mobile advances like LTE are not a viable option
because they are more energy hungry and expensive. Long Range Range (LORA)
technology is included in a plan. The use of Lora networks can be used to provide
benefits to companies with a wide range of distances, low bitrate and low power
consumption. Today, the use of Laura for basic applications of everyday human life
is one of the most widely discussed topics. Consequently, the focus of this paper will
be on applying Laura as a primary hunter protection technology, which will have
many features such as pressure, temperature, longitude and latitude. Whether the
cellular signal reaches the share or the territorial field, hunters can use a specialized
communication system. Since the signal quality of the telephone network cannot be
accurately monitored, it will not be effective if they use the mabile phone as a
communication system without additional hardware. In addition, the Lora unit has a
range of 5-10 km from the sea. The device consists of the following components: 1)
GPS NEO-6M; 2) GPS NEO-6M; And 3) GPS NEO 2) Lora Module 3) BMP 180
Pressure + Temperature Sensor 4) OLED Display (12C) 5) Arduino UNO
Microcontroller Board. Here are three features of the proposed system:

This machine can be considered as a tracking unit for hunters.
Temperature and weather

It is possible to determine the pressure at sea level.




CHAPTER-2
LITERATURE SURVEY

Title:Design and implementation of open LoRa for IOT
Author: Q. Zhou, K. Zheng, L. Hou, J. Xing and R. Xu

Energy wide area networks (LPWAs) on the Long Range Grid (LORA) are the most
promising, as it allows the deployment of power tools over large areas to demaonstrate the
availability of equal areas. Regardless, the mobilization of a practical and adaptable Lora
network is already in progress. This paper aims to explore a potential planning and
implementation plan that will enable clients to effectively build the Lora Network for various
loT applications. To get started, some common Laura netwaork implementation scenarios
are discussed. Each component is then provided with the Lora System Engineering utility.
We are responsible for the design and deployment of Lora Gateway equipment, which is
the link between Lora Hubs and Lora Network staff. This paper contributes in particular by
proposing an improved programming architecture for Lora Network staff with Git Hub
source codes. According to engineering, the Lora network operator is divided into four
separate units and uses a consulting system based on data flow for unit collaboration,
ensuring compatibility and compatibility. Finally, intensive inquiries are aimed at assessing

the performance of Lora Networks in everyday situations.

Design and implementation of Loravan-based monitoring wireless network devices
Authors J. Wang, S. Yi, d. Han An and W. Ng Hong.

We focus on identifying the Lora (Long Range) Small Scale Improved Regulatory Sensing
System based on the Lora (Long Range), which provides a meaningful continuous remote
monitoring framewaork. Heltech WiFi is used as a corridor and gateway in the Lora 32
system. It uses the ESP32 processor as a microcontroller.




In the market, there is a lot of low-power implementation. The platform includes both the
Lora (SX1278) and WiFi modules, enabling the system, via TCP/IP network connections,
to connect the long distance transmission and Loras low power communication . Our
platform has an easy-to-use front end that facilitates continuous customer monitoring of the
framework. To meet our daily inspection and disaster warning needs, we use exceptional

self-coordinated engagement agreements.

The status of the Botanical Garden stool as a Lora-based water quality metering station

Authors: B. Ngom, M. Diallo, B. Guay, and N. Marilyn.

The Internet of Things (loT) has made it easy to create a wide range of applications.
Honestly, | tried loT monitoring or remote detection. Systems can send different sensor
axes with management capabilities to create a dedicated or continuous monitoring device.
On the one hand, UCAD physicists are using traditional methods to data on water quality
from a botanical garden reservoir for staff, together with on-site calculations. The lake is
used for hydroponics as well as for concentrating amphibians. In this article we present a
method of monitoring water quality using a Lora transmitter. It is a low voltage system that
includes a remote station for continuous data collection and a network platform for
representation and violence. We perform several performance evaluations to determine

the reliability and efficiency of the framewark and the results are displayed.

[4] Title: Optimal Lora Netwark Configuration in Smart Cities

The author of this piece is Gopika Primeshankar. Bison Ghadar (Bison Ghadar) Slabecki,

Marius Mario di Francisco is an ltalian actor.

Long Range (Lora) is a remote communication standard specially designed for loT devices
requiring assets. Lora has a low-power long-range network as a potential solution far city

applications.. Due to the ease of its operational and organizational structures in unlicensed




radio groups, the number of Lora-based companies is increasing. Regardless, compatibility
is an added benefit.

As the number of distributed devices increases, the number of such companies increases.
Growing dissent and resistance in the unlicensed Lora radio communities is hurting the
company’s implementation. As a result, there are more connections that have fallen and,
as a result, there are unreliable interactions with the company. Hawever, by properly
maintaining the radio boundaries of each station, network performance can be improved.
We therefore offer a full range of directory programming models with the aim of configuring
Lora Hubs with ideal limitations that all toals can reliably display data while using minimum
resources. We evaluate the performance of our responses using different structured
versions while considering different affordable arrangements. We believe that our solution
achieves a higher transmission ratio (8% higher) than the leading edge when using very
few resources. This is achieved through a large number of hubs, resulting in a fair
distribution of radio features. Finally, robust work arrangements are obtained in a shorter
period of time and are much faster than the best in the classroom. As a result, network
administrators use our solution to quickly select the best configuration.

nts for their loT organizations, bringing about improved organization unwavering quality.







CHAPTER-3

AIM OF THE PROJECT:

The main objective of this project is to solve the problem of
connection and protection of fishermen. The Lora module solves the connection problem
caused by the network. Fishermen's protection problem can be solved by using the GPS
module to obtain data about the boat's temperature, pressure and position, and then

transmit the coordinates through the Lora module.

SCOPE OF THE PROJECT:

This product can be used to determine the temperature, species
and location of fishing vessels. This machine transfers data over long distances using
Lora technology and is displayed on the OLED panel next to the data hunter. Fishermen's
lives can be monitored with this machine, especially when the weather is bad, and the

situation can be determined by pressure and temperature.




CHAPTER-4

4.1 HARDWARE REQUIREMENTS:

5 GPS NEO-6M
Pressure SensorArduino

LoRa module SX1278
12C OLED display
BMP 180 Barometric UNO

BLOCK DIAGRAM:

Fig:1.1 Block Diagrm




4.2 LORA MODULE:

This product can be used to determine the temperature, species and location of fishing
vessels. This machine transfers data over long distances using Lora technology and is
displayed on the OLED panel next to the data hunter. Fishermen's lives can be monitored with
this machine, especially when the weather is bad, and the situation can be determined by
pressure and temperature.

Fig:1.1.2 Lora Module

Campaign control All options for transmission speed (BW), amplitude factor (SF) and
error modulation rate maximum compatibility (CR).

4.3 Features: This section provides a sophisticated interface for the SX1278's most
standard low power utility phone. Improved square diagram for SX1278 as shown in
the diagram.

Lora also adopts tweet penetration, which the company claims preserves low-power
features while extending connectivity. While Twitter has long been used in military and

space communications, Lora operates most directly for commercial use. End-to-end
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Figl.1.3:Features of lora module
Components and portlets are separated by several repeating networks.

The SX1278 is a half-duplex low frequency smartphone. LNA was the first to upgrade the received
RF signal. The LNA entries are completed one by one to keep the external BoM small and the design
is easy. Minor RF front-end and automatic state limits can be fully configured via the SPI interface
that accepts SX1278 order records. This circuit activates the auto mode sequencer, which specifies
the transition and game plan in the SX1278 between shorthand actions to be executed in the shortest
time available.

Both basic FSK and Lora modems are included in the SX1278. Depending on the mode selected, the
normal OOK balance, FSK or Lora spread that comes with the modem can be used. The Lora
modem uses a method called blocked campaign series update. Instead of using old-fashioned
balancing methods, this step allows to increase the monetary alignment of the device and increase

immunity to range barriers.

At the same time, the recurring capability requirements of the gem reference oscillator have been

eliminated, which allows for better input and reduced device costs.
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SX1278 performs common conversion methods in FSK / OOK format, including OOK, FSK, GFSK,
MSK and GMSK. The low IF structure and basic AFC versatility of the SX1278 are ideal for reducing
band message. Compared to traditional FSK or OOK based balance, the Lora modem uses
promotional band balance and forward error correction techniques to increase the amplitude and
strength of radio messaging links. The table below summarizes examples of possible rendering
optimizations for some different scenarios. Circulation factor and error review rate are two variables
that allow the constructor to strike a balance between transmission power, perception rate, change of
interface cost and barrier resistance.

Another important feature of the Lora modem is the increased impedance resistance. The Lora
modem handles up to 20 dB of co-channel GMSK splitting. This impedance tolerance simply
integrates lora-controlled systems into groups of heavy dummy use or into half-strain correspondence

networks that use lora when genetically modified plans fail.

Digital interface for Lora 4.4:

The Lora modem has three types of advanced interfaces: static order registers, state records and
FIFO data support. All can be accessed via SPI gui onthe SX1278; Detailed descriptions for each
type of record are given below.

Configuration Recordings Laura

SPlisusedto access transaction logs. Both application modes, including sleep, have understandable
records. Either way, it should be displayed in sleep and standby modes. Keep inmindthatthe
updated base level sequencer (TLS modes) is not available in Lora mode unless it is very
problematic. FSK /OOK mode is used to store the content of Lora order records.

4.5 Principles of operation
Due to the dual port architecture it is possible to transmit storage and receive data in support of FIFO
data at the same time. Similarly, in the case of nutrient operation, the record describes the location on

the data pad where data is generated in terms of acquisition activity.

When needed, the device is programmed to boot so that most of the available memory is allocated to

the receiver.
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Regardless, the primary positions of the transmitter and receiver are fully configured around the 256-
byte memory area, thanks to the FIFO Knowledge Bearer’s tactile concept. Each index can be placed
on its own anywhere in the first. The FIFO information reference is fully utilized in each mode by
setting a rule that monitors RegFifoTxBaseAddr and RegFifoRxBaseAddr at the bottom of the

memory to exploit the largest FIFO information pad size in sending or receiving mode (0x00).

When the system goes into SLEEP mode, support for FIFO data is cleared, but permission to support
FIFO data is not available in the rest of the mode. Regardless, the data in the FIFO dashboard is
stored when trading through multiple Lora trigger modes, allowing the regulator to manually replay
the received parcel with minimal details. Auxiliary data is not FIFO auto-clearing (unless the device is
in standby mode), and data can be "erased" if another data setting is configured in the included

memory area.

The RegFifoAddrPtr Location Index defines a FIFO user-defined support field that can be read or
written using the SPI interface. Consequently, it is important to set this index to the corresponding
source value before starting any reading or writing operation. Reading or being in close contact with
FIFO Knowledge Support (Regfifo) can enhance the position pointer.

4.6 Laura interrupts the style

In Lora mode, two r Exists are used to monitor IRO: ReglrqFlagsMask which is used to cover
frustration and ReglrgFlags that display IRO-inspired ones. Setting the ’1’ section in the
ReglrgFlagsMask registry protects against interference, which means that this block is disabled. The
very interruption is obvious. The number "1" in the ReglrgFlags registry indicates that a specific IRO

has been turned on and the IRO can be cleared by creating another "1".
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4.7 Lora modem operating instructions
Enabling Lora Mode gives you access to Lora Modem working technologies.
The following table provides access and logging scope based on specific operating mode:

Table 1.1.2 OPERATION OF THE LoRa MODEM
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Operating Mode Description

Low-power mode. In this mode only SPI and configuration registers are accessible. Lora FIFO is not
SLEEP accessible.
Note that this is the only mode permissible to switch between FSK/OOK mode and LoRa mode.

STANDBY both Crystal oscillator and Lora baseband blocks are tumed on.RF part and PLLs are disabled

This is a frequency synthesis mode for transmission. The PLL selected for transmission is locked and active

R at the transmit frequency. The RF part is off,

This is a frequency synthesis mode for reception. The PLL selected for reception is locked and active at the

ESa receive frequency. The RF part is off.

When activated the SX1276/77/78/79 powers all remaining blocks required for transmit, ramps the PA,
X
transmits the packet and returns to Standby mode.
: e : = z - :
RXCONTINUGUS WheAn activated the SX1276/77/T8/7T9 powers all remaining block; required for reception, processing all
received data until a new user request is made to change operating mode.
RXSINGLE When activated the SX1276/77/78/79 powers all remaining blocks required for reception, remains in this
- state until a valid packet has been received and then returns to Standby mode.
CAD When in CAD mode, the device will check a given channel to detect LoRa preamble signal

It is possible to switch from one mode to another by adjusting the value in the
RegOpMode record.

Energy supply strategy

The SX1278 takes advantage of an internal voltage directive diagram, which ensures a
constant working voltage and, consequently, an ambient mechanical temperature and
operating voltage range. This increases the RF output power by +17 dBm

From 1.8V to 3.7V, and from 2.4V to 3.7V, +20 dBm was maintained.

VBAT ANA, VBAT RF and VBAT DIG pins can be used to power SX1278 from any low
voltage source. To ensure proper operation of the explosion voltage regulators, the
disconnectors must be connected to the VR PA, VR DIG and VR ANA pins as shown in
the instruction plan for the Applications section of this registry.

Low Battery Detector (4.8)

On the other hand, the low battery locator allows to determine the lifetime of the violation
signal by a backup voltage drop below the programmable edge that can be set by the
reglobot register.
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Frequency synthesis
Basic alignment guide of the jewelry oscillator SX1278. It serves as a clock signal for all
high-level processes and a guide to the PLL repeat mix.

The electrical properties of the pearl guide used determine the initial period of the TS
OSC useful diamond oscillator. For more details on the electrical determination of the
gemstone on the XTA and XTB pins, attach the Pearl Pierce Oscillator. The SX1278
shortens the start time and, as a result, activates the PLL when the oscillator signal is
stable.

Alternatively, the gem oscillator can be replaced with an external clock. It usually appears
as a precious stone oscillator with temperature compensation with proximal enclosure
(TCXO0). When using an external clock source the Reg Reg Tixo piece should be setto 1
and the external clock in the XTA should be left open. The maximum amplitude of the
data marker peak should not exceed 1.8 eV. The CLKOUT signal is used to monitor
precise programming that prevents the Secret Mission Stone. Remember to limit the
current usage of the SX1278, if not too complicated, disable the CLKOUT signal when

not needed.

RC OSCILLATOR (4.9 RC)

The two coordination tasks take place in the upper level low power sleep state, which
depends on the accuracy of the internal RC oscillator. Therefore, this oscillator can be
adjusted at device startup without the need for customer feedback.

The current warranty group monitors radio frequency load conditions. It has the added
advantage of saving battery science with limited current capacity and reducing the use of
PA in calculating battery life in the most extreme conditions. The estimate of the current
limit is calculated by the following formulas, which are limited to the OcpTrim bits in

RegOcp:

Table:1.1.3 OVER CURRENT PROTECTION
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OcpTrim Imax Imax Formula

Oto 15 45to 120 mA 45 + 5*OcpTrim [mA]
16 to 27 130 to 240 mA -30 + 10*OcpTrim [mA]
27+ 240 mA 240 mA

RECEIVER DESCRIPTION

After blocking LNA-mixers, the SX1278 presents a computerized recipient with a simple
and sophisticated editing system that manages directly. The iow IF recipient removes the
MSK amendment regardless of the Lora marshalling pan. Disassembly, restoration,
acquisition control, synchronization and parcel management are all subtly implemented

t0 allow highly programmable compatibility. Similarly, the receiver s pre-programmed

Adjusting increases the accuracy of the RSSI count and improves image rejection

Two requirements for facilities are described inthe complex operation mode. The receiver
has been in "Beneficiary Enabled" state since switching to batch mode for the first time.
In this case, the aggregator expects the customer t0 be fulfilled by the defined lead of

RSSI placement model.
4.10 Temperature measurement

In all but one mode, asingle temperature estimate block i1s usedt0 determine the
temperature. It will be activated automatically. The post-assessment effect is taken into
account. The maximum accuracy of the result due to contact differences i1s+/- 10 C High
accuracy requires temperature controlled correction technique. The efiect of this change

reaction i1s shown in the following diagram.
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Tab:1.2.1 Correction Factor

Temp before Teoemp after
Actust Temp RegTemp calibration calibration
[Ceolsius) -
(<l
2
55 2 a4 59
45 222 33 48
35 232 23 38
25 245 10 25
15 O s 5
S 10 -10 5
-5 21 -21 -5
-15 33 -33 -18
-25 A1 —14 -29
35 - a1
40 G 60 a8
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4.11 RESET OF CHIP

When turned on, the SX1278 power reset will begin. 7 pin control can also be used for hard reset. For applications that
donotreally separate the VDD, the SX1278 can beresetmanually. Pin 7 canbe pulledtoless than 100 fors before
plugging. Using the chip also allows the user to control everything for Sms.

4.12 BMP180 (DIGITAL PRESSURE SENSOR)

= :

S0

o

= o
L LT I MP1

Fig:1.2.1 BMP180 Sensor Module
17
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3.3V SDhA SCL GND VCC

Fig:1.2.2 BMP180 Sensor Pinout

TYPICAL APPLICATIONS
Improved GPS route (ultimate revenge, slope detection, etc.) entry and exit route

Events and leisure

Vertical speed indicator in weather forecast (height / sink speed)

Electrical Properties 4.13

Anti-pressure sensor, forward-to-line primary switch, control unit with E2PROM and post 12C
controller are included in the BMP180. Corrective rating of crushing fraction and temperature is
approved by BMP180. E2PROM handled 176 different pieces of workflow data. It is used to

replace sensor balance, temperature sensitivity and other limitations.
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Table:1.3.1

ABSOLUTE MAXIMUM RATINGS

Parameter Condition Min Max Units
Storage temperature -40 +85 o¢
Supply voltage all pins -0.3 +4.25 \'

. HBM, R - .str,
ESD rating C - 100pF +2 kv
Overpressure 10,000 hPa
Table:1.3.2

4.14 OPERATION

The BMP180 is designed to be clearly connected to a wireless controller using
an [2C transmission. E2PROM calibration details for BMP180 cover pressure
factor and temperature data.

Anti-pressure sensor, forward-to-line primary switch, control unitwith E2PROM
and post 12C controller are included in the BMP180. Corrective rating of
crushing fraction and temperature is approved by BMP180. E2ZPROM handled
176 different pieces of workflow data. It is used to replace sensor balance,
temperature sensitivity and other limitations.

17




1.62..3.6V
100nF

- [Fa

| S
£

vDD VDDIO
E*PROM i
BIx\P180 uConto lier
CSB e. ¢ 0 bit
| * (Do not connect to PCB)
Control SOA
Unit
l scCL
SDO - I- C inte rf8ce
(Do not connect to B CE)
Sensor ADC
element
GM D
Display

UP = pressure data (16 to 19 piece) UT = temperature data (16 cycle)

Fig :1.3 Regular circuit
4.15 CALCULATING OF TEMPERATURE , PRESSURE

The Bosch CensorTech contains the ANSI C code for all the tests discussed here.
To enable pressure factor or temperature prediction, the microcontroller sends an initial game plan.
Can be used to check score grading (UP or UT, respectively) after the 12C interface changes over
time. Details Adjustment details should be used to determine the temperature fraction in C and the
pressure fraction in hPa. The BMP180 E2PROM can be removed using the 12C module when fitting

programming.
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The viewing rate can be raised to 128 samples per second for dynamic evaluation (standard mode).
The temperature must now be calculated once per second for all pressure factors ratings during the

same duration and utilised as driving force.

< stan_>

v

Start temperature
measurement

ait 4.5 ms
-

Read UT

b

Start pressure
measurement

wait (depends on mode,
L 4
Read UP

r

Calculate pressure and
temperature in physical
units

Fig:1.4Measurement flow BMP180
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4.16 HARDWARE PRESSURE SAMPLING ACCURACY MODES

The best trade-off between power use, pace, and aim can be chosen by using
different modes, as seen in the table below.

Table:1.3.3
- RMS RMS
Internal Conversion time  Avg. current @ noise | moise
Mode Parameter number of pressure max. 1 sample/s typ. typ typ
oversampling_setting samples [ms] [uA] ) )
B heal  [m)
ultra low power 0 1 45 3 0.06 0.5
standard 1 2 75 5 0.05 0.4
high resolution 2 4 13.5 7 0.04 0.3
ultra high resolution 3 8 25.5 12 0.03 0.25

Both modes are implemented at rates as high as several times per second at the standard

rate, while at the same time moderately expanding the current utilization of the sample rate.
4.12.1 Pressure and temperature calculation

The pattern increment setting vector (0, 1, 2, 3) can be used inthe C symbol to define the
mode (very low power, normal, large, very important parameter).

Calculate the actual temperature and pressure fraction in 1 Pa increments (= 0.01hPa =

0.01mbar), as well as the temperature in 0.1 ° C increments. The following diagram illustrates

Detailed pressure factor and temperature estimation calculations.
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Calculation of pressure and temperature for BMP180

read out EPROM gisters, 16 bit, M3B firct

AT [OAk, DAB) (16 bit)
AG2 [DEAC, 0xAD) (16 bit)
AL (0xAE, 0xAF) {16 bit)
AC4 [0xE0, 0xB1) [16 bit)
ACS (1B2, 0xB3) (16 bit)
AT (0254, 03E5) {18 bit)

B (0xB6, 0xET) (16 bit)
Ei2 (0xB4, 04E3) (16 bit)
ME (0:Bs, 0<BE) (16 bit)
MC [0x6C, 0xB0) (16 bit)

MD (0<BE, 0xEF) (16 bi]]

|

werite 022E into reg 0xF 4, wait 4.5ms
read req OxFE (MSE), OxFT (LSE)
UT = MSB <<5+«LSB

write Dx3d+ozs¢¢k] inko reg OxF4, wait
read req OxF6 [MSB), D2FT [LSB], 0<F8 [XL3B]
UP = (MSB<16 + LSB<<8 + XLSB) »> (8-0¢5)

X1 (UT- ACE) " ACS ¢ 2%
K2=MC T2V PR D)
B5 = X1 X2

T =(B5+8) /2

B = BS - 4000

M= (B2 (BE"BE/ 2% 12"

X2 = Ac2B6 (2"

K¥=xise X2

B3 = [[{[long)AC1 " 4 « X3) ¢ 0sc) = 2) 1 4

M= ACS " BEJ 2"

X2 = [B1"[(B6" BB/ 2% )¢ 2"

A3z (X1 X2)0 2] 2°

Bid = AC4 " [unzigned long)[%3 + 32768) 1 2"

BT = ([unzighed lang)UP - B3) * (SO000 >3 023)

it (67 < 0x50000000) 4 p = (BT " 2) F B4
else {p =[BT IB4)" 2}

K=(pd2") (pi2")

X1 = (X1° 3038) ¢ 2"

X2 = (-T35T"p)i 2"

prp e [1e X2+ 3780/ 2"

example:

ACt=
AC2z
AC3=
ACA =
ACS =

MB =

408
-T2
14383
32741
32757
23153
6130

-32768
-
2868

L
o358 o
= piersampiing. sotting
fudtrz lowr power modef
xi= 4743
X2= -2344
BS5= 2335

:
B6 = -1601
Xi= 1
X2= 56
Xi= 5T
B3= 422
Xi= 2810
X2= 53
X3= nr
Bd = F545T
Br= NT050000
p= TOOD5
¥l= 74523
Xi= 454
X2= 1853
P =

ohne Ganzzahl
T4TT4 47525
J4EE 2E061T

C code function: type:

bmpiB0_get_cal_param

short
short
short
unsigred shart
unsigned shart
ungigned short
shart
short
short
short
short

bmpl&0_get_ut

leng

short [0, 3]
bmpl20_get_up

long

bmpldd_get_vemporature

long
long
long
cemp in 8.0C  long

EMP1G0_calpressure

unsigned long
unsigned lang

Email long
74774 Iong
2468 long

press. ix Pa long

Fig : 1.5 Calculation far pressing factor and temperature estimation
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4.17 PIN CONFIGURATION

The gadget is seen in top view in the picture. Gadget pins are shown here solely for the

purpose of guidance.

2
4]

Fig: 1.6 pin diagram

MOUNTING AND ASSEMBLY RECOMMENDATIONS

When installing a pressure factor sensor on a
printed circuit board (PCB), the following
recommendations should be considered in
order to achieve a predetermined
implementation of your plan and "maintain,
packaging and install BMP180":

BMP180 has the following features: 4.18
BMP180 Advantages:

The BMP180 is compatible with cells, personal
digital assistants (PDAs), the Glabal

Positioning System (GPS) and other PDAs due

to its very low power and voltage strategy.
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Low-altitude noise and I12C connections, fast

response
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4.19 GPS(NEO-6)

Fig:2.1 GPS Module
The GPS module NEO-6M is awell-known, low-cost and up-to-date unit with aradio cable for fixing pots, internal

memory module and spare battery, which can be used with awide range of microcontrollers. GY-GPS6MV2 and GY-

GPSV3-NEO are two NEO-6M GPS modules that are very popular these days.

The GPS NEO-6M used in these units is really good with alot of impact power for indoor applications. EEPROM is also
available to store aviable MS621FE battery and configuration settings for backup. GPS units are based on the U-Blocks
NEO-6M GPS engine, which works great with DC input inthe 3.3 to 5-V range. When using arepaired radio cable, it must
be setaccording to the geographical horizon. The receiving wire should provide acomplete view of the horizon, ensuring

instant visibility of the largest satellites visible under the conditions.

4.20 PIN

VCC, RX, TX and GND are the four terminals onthe NEO-6M GPS card. Since the unit communicates with Arduino viaa

series of TX and RX pins, the connection is not easy.
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Raw GPS data

To get approximate GPS results, run serial software correspondence with the GPS unit in a straight line.

Arduino NEO-6M GPS module wires are required to test this model.

Theory in diagrams

Follow the diagram below to attach the NEO-6M GPS module to the Arduino.

e
=

@ s mmm i e NEO-6M GPS Module

P2

L -

TX . —
rxmm Arduino

Fig:2.1.1Connection of NEO-6M and Arduino
If your unit default body rate is not 9600 bps, you must change the code on the following line:

This chart hears data from the GPS module on the serial port and sends it to the serial display.

Open the serial monitor at 9600 baud.
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@ COM4 (Arduino/Genuino Uno)

sceryc, 191550.00, 2, SR v, 00e31. 54551, %,0.041, , 030118, , , A%66
$GEVIG,, T, M, 0.041, N,0.076, K, A*27

$G2GGA, 1 S ¢, 00831.54551, W, 1,08,0.95,122.6,4,50.1, M, , %43
$GPGSA, B, 3,24,12,15,29,19,25,32,14, ,,,,1.61,0.95,1.30%0B

$GPGSV, 4,1,13,02, 04,104, ,06, 04, 075,12, 10,17, 257, ,12, 78, 015, 26*75

$GPGSV, 4,2,13,14,17, 317,16, 15,17, 161, 31,17, 02, 029, , 18, 09, 228, 207F
$GPGSV, 4,3,13,19,18,040, 33, 24,57, 087, 32, 25, 55,251, 31,29, 16, 181, 29+ 7F
$GPGSV, 4,4,13,32, 37, 308,25%42

sceeLr, 4+ R, v, 00831.54551, W, 191550.00, 3, A%71

sGPRMC, 191551.00, 4, 4 [, v, 00831. 54550, W, 0,024, ,030118, , ,A*6A
$GPVIG,, T, , M, 0.024,N,0.044, K, A*25

$GPGGA, 1 9 . 00831.54550,W,1,08,0.95,122.6,4,50.1,M, , *4C
$GPGSA, A, 3,24,12,15,29,19, 25,32, 14,,,,,1.61,0.95,1.30*0B

$GPGSV, 4,1,13,02,04,104,,06,04,075,11,10,17,257, ,12, 78, 015, 26476

$GPGSV, 4,2,13,14,17,317,17,15,17,161, 30,17, 02, 029, , 18, 09, 228, 20+ 7F
$GEGSV, 4,3,13,19, 18,040, 33,24,57,087, 32, 25,55, 251, 31, 29, 16, 181, 29*7F
$GPGSV, 4,4,13,32,37, 308, 25%42

$GPGLL, 4 SENNNY, 00831.54550, W, 191551. 00,3, A*7E

] Autoscrol BothN.&CR v (9600 baud

W

Fig:2.1.2

You can get a lot of information in NMEA which is the standard language of GPS. Each

line in the synchronization display corresponds to the NMEA statement.

NMEA stands for National Marine Electronics Association, and is a common cognitive

system adhered to by GPS manufacturers.
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Get location information

You can change the GPS information approximately or you can save the text progress as
a variable and turn NMEA messages into an understandable and important link. To do

this we use the TinyGPS ++ library.

This library makes it easy to get useful and clear data instantly in the enterprise.

# Add TinyGPS ++. h> TinyGPS ++. h> TinyGPS ++. h #include 'SoftwareSerial.h>'
SoftwareSerial.h> 'SoftwareSerial.h>

TinyGPSPlus GPS; Constant constant RXPin = 4, TXPin = 3; Static constant uint32 t
GPSBaud = 9600; TinyGPSPlus GPS; TinyGPSPlus GPS; TinyGPSPlus GPS;
TinyGPSPlus GPS; TinyGPSPlus GPS; TinyGP

Software serial ss (RXPin, TXPin) is the serial link for GPS.

Serial.Begin (9600); ss.begin (GPSBaud); Null setup ()

Null Loop () Displays the graphic details when the new sentence is encoded correctly. if
(gps.location.isUpdated ()) if (ss.available ()= 0) gps.encode (ss.read ());

Serial.println (gps.location.Ing (), 6); Serial.print ("latitude ="); Serial.print (gps.location.lat
(), 8); Serial.print ("longitude ="); Serial.print (gps.location.Ing (), 6); To enable TinyGPS
++ playback, you can use encoding () technology o guide characters multiple times from
the GPS module.
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while (ss.available() = 0){

gps.encode(ss.read());

Next, to see if any data fields have been modified, inquire about the GPS object:

¥

The location is as easy to reach in latitude and length as gps.location.lat () and gps.location.Ing ().

This area will appear on the Chronograph computer when you upload the code to your Arduino. Wait
a few mornents after the code has been sent, while the unit changes the conditions to obtain more
precise data.

€D COM4 (Arduino/Genuino Uno) - O b e
| Send
I =q1, Lorigicﬁhé:-: 525774
Latitude=41. Longitude=—8.525774
Latitude=41. Longitude=—8.520774
Latitude=41. Longitude=-8.525775
Latitude=41. Longitude=-8.525775
Latitude=41. Longitude=-8.525776
Latitude=41. Longitude=-8.525776
Latitude=41. Longitude=-8.525776
Latitude=41. Longitude=—8.525776
Latitude=41. Longitude=-8.525776
Latitude=41. Longitude=—8.525776
Latitude=41. Longitude=-8.525777
Latitude=41. Longitude=-8.525777
Latitude=41. Longitude=-8.525778
Latitude=41. Longitude=—8.525778
] Autoscrall BothNL &CR  « |9600baud  ~ Clear output

ADVANTAGES OF NEQ-6M:

It can monitor 22 satellites at 50 slations and achieve as simple impact scalability as 161 dB tracking

Fig:3.1

in the industry, using only 45 mA of current stock.
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Unlike other GPSunits, itcanperform upto5arearevisions per second withahorizontal positioning

accuracy of 2.5 m.

4.20 OLED screen

As shown inthe diagram below, the natural light-emitting diode (OLED) dispgay has a0.96-inch
screen with aresolution of 12664 pixels.

©® i+ @

GND VCC SCL SDA

Fig:4.1 OLED DISPLAY

The OLED dispjay does not require backjghting, resulting in an interesting high jght in low light. Also
since pixels only consume power when running, the OLED disp ay consumes less power compared

to other screens.

Themodelwe use hasfour pins and communicates throughthe 12C protocol with Arduino. Many
versions have an additional PIN. There are also other OLED disp ays using SPI connectivity.
Since the I2C communication protocolis usedfor the OLED dispjay, cable operation is easy. Join

them is all you have todo.

34




AL (PN~

(UNO)
TX . . | esamsssssssecee’” N ON .
rxmm Arduino

@

35

Fig: 4.2




5 CHAPTER

TRANSMITTER CIRCUIT:
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4.20.1 TRANSMITTER CODE:

Transmittercode
#include <SPLh> Serial,printin(F("SSD1306 allocation failed")); W“yvuearblsnlay().
for(;s); // Don't proceed, loop forever // Normal 1:1 pixel scale
. |/ Draw white text
#include <Adafruit GFX.h> |/ Start at top-left cormer
#include <Adafruit_SSD1306.h> while (!Serial);
##rtdtDHTX Serial printi"LoRa Sender");
LoRa,setPinsiss, rst, diod);
SCREEN_¥fIDTIJLZOIQED if(!LoRa.begin(473E6)) { disolay.setCursor(0,20);
display width, in pixels Serial printin("Starting LoRa failed!"); display.orint(‘Tem:");
Agf¥e SCREEB HE¥7fT64/10tED delay(100]; ):
caxectedtoBC (SDA SCL @) dedayd9lafll: tisnlavm("Hlm “);
AgfxeOLED_RESET LED_BUILTIN// ;
Resftjviflo-Lifsufigamaxi res«
nin} ]
it $SD1306 di s%hyaSCREEN WDTH, | | .
SCREEH_HEGIIT glf ¥e,OLEO_RESET}, | véa | J/send packet
LoRabeginPacket);

. 0 lipin where the dht11
icmsxG4

#definerst16

DHT@DHTPN, DHT11);

enerate display

,,,,,,

floatt = mmemperannj)

ifisnan(h) || isnant)}

retr;

}

Serial.print{“Temperature: ");

Serial print{t);

Serial.print(* degrees Celcius, Humidity: *);
Serial. printin(h);

LoRa Wgnm(F("Pkt Nov);

LoRa.print[ “Temp: °);

LoRa.print{"Hum: *);
Lofa.print[h);
Lofagrin ')

Tane o faaun

counter++;
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4.21 RECEIVER CIRCUIT:

4.21.1 RECEIVER CODE:

Code for Receiver

Fig:5.2

#include <SP1.h>
#include <LoRa.h>

#define ss 15
#define rst 16
#define dioo 4

void se t up() {
Sre rial. be j¢in (1 15200) ;
\vhile (!Se rial);

Se r'lal. or int In(“LoRa Receiver C allback”);

while (1);

/Il register the receive callback
Lo Ra.onReceivelonReceive);

/I put t he radio int o re ceive mode
Lo Ra. receive();

void loop () {
/I dO n Othing

void anRece ive (int packet Size) (
/I rece ived a packet
Se rial. arintin("Rece ived packet “) ;

/I read packet
for (inti=0;t < packet S.izej i ) (

Se,rtal. per int((c har)LoR,a. r e and ());
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CHAPTER-5
5 OUTPUT OF THE TRANSMITTER:

Fig:6.1
5.1 OUTPUT OF THE RECEIVER:

with Time of 12787 with RSSI -115 with received data : &%, 12.785254

14, 29.60, 100568, end

with Time of 713 with RSSI

-115 with received data : §%, 12.785254, 80.456314, 29.€0, 100576, end
ieceinfi packet with 'l inc of 2276 with sssi -ill with rece ivefi flata : %, 12.78S251 £0.4S634, 29.60, 10053, enfi
tece ived packet «ith *ice of 3£S2 with gss* -iil with rece iced data : 1, 12.7832S4 +°0.4563t4, 29,60, 100$ 75, end

E ) with Time of 5229 with RSSI -115 with received data : &, 12.785254, 80.456314, 29.60, 100571, end

11 h received data : &, 12 5254 80 45631 _ 29 60, 100572, end
{eceived packet vith Time of 79d3 vitd RSSI -]i5 vith received aata : 8, 12.18S525A, 80.456314, 29.6J, 100575, end

with Time of 6606 with R

with Time of 9360 with RSSI -114 with received data : %, 1 ~ 52~ 5631 29 60 100775, end
with Time of 10737 with RSSI -115 with received data : % 2.78 . 80. 14, .y n,

teceivefi paCket with 7ime of 1tt90 with 203! —11£ «ith receirefi data : $, 12 . 7 852i4, u°0. 45 631f , 2 4.6¢ , 10aS77, end
Received paclet with 7iae of i3££7 with RSSI —US with received data : $, 12 . 783234, 80. 456314, 2 S. t0, 100574, end

ived packet with Time of 15228 with RSSI -115 with received data : %, 12.785234 8u 4S631£9t0.10fIS67 , end
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CHAPTER-6
CONCLUSION

Trapper position, race and temperature are calculated using a GPS and

barometric pressure sensor and sent to the base station via the Lara module.

The location of the hunter is determined using GPS NEQ-6M. As a result, it has
become easier and smarter to track hunters. It helps to determine the status of

the hunter from time to time.

The sensors used in the project provide the hunter with information about noise,
temperature and location.

The Fishermen's Control System helps reduce cases of fishermen missing in

bad weather.

Finally, the most important finding is that the protection of the hunter is mainly
determined by its location, breed and temperature. These parameters can be
sent through the base station and tracked with sensors.
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