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Introduction

Sensors and Microcontrollers

Physically, converts stimuli to electrical signals

Our skin,eyes are all sensors

microcontrollers and microprocessor

Microprocessor: A CPU devoid of I/O ports,memory, timers

Microcontroller: Micro computer in a chip fabricated by VLSI design
[1]
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Experiment

The basic philosophy of the experiment

We have a sensor through which we plan to measure the pressure or
temperature .

Check the working of the sensor

Calibration -Both temperature and Pressure (before and after adding
error)

Pressure calibration is done taking Atmospheric pressure as the
reference.

For temperature calibration we use the PV = nRT (Equation of state)

Not stand alone device
Controlled−→
�ow of data

Microcontrollers

−→Wireless−→ store data

Calibration: comparison of an instrument to a standard one(reference)
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BMP180 and NodeMCU

BMP180

consists of piezoresistive sensor,ADC,EEPROM,I2C
Supply Voltage: 3.3V

NodeMCU
ESP8266 module containing

wi� module (IP, port)
microcontroller

Arduino (IDE) (C program fed)

Three sensors:

Reference sensor 1: Atm. pressure and temperature
Pressure sensor 2: Manometer pressure and temperature
Temperature sensor 3: Chamber pressure and temperature

Result : We have a wireless system to send and store data!



Experiment

Figures

BMP180 barometric
pressure/temperature sensor

Node Microcontroller Unit
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Experiment

Flowchart of the experiment

Figure: Circuit Diagram
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Pressure Calibration Temperature Calibration



Experiment

Calibration of Pressure

Basic principle of working

Puncorrected =
(PAtm + ρgh)± some quantity

Patm is given by a reference
sensor

Plot: Puncorrected along x axis
and Patm + heightWC along y
axis

A simple technique!
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Experiment

Pressure Calibration Data

Water Column(mm) Atm. Pressure(mmWC) Sensor (mmWC)

5 10322.1 10603.1

28 10323.6 10614.8

48 10321.3 10641.4

74 10322.3 10641.4

100 10322.2 10655.3

128 10321.3 10671.2

154 10321.8 10658.3

176 10322.0 10698.4

196 10321.4 10710.2

216 10320.8 10722.9

233 10322.5 10733.1

298 10321.5 10773.0
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Experiment

Pressure Calibration Graph
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Experiment

Temperature Calibration

Use T ∼ PV −→ basic equation [2] (V ∼ constant)

Use Pcorrected = P1Puncorrected + P0 ,P0and P1are from pressure
calibration graph

Tcorrected = P ′
0
+ P ′

1
Pcorrected , P ′

0
,P ′

1
−→calibrated without adding

any error

Plot Tcorrected vs Pcorrected
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Temperature Calibration Data



Experiment

Results
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Conclusion

Applications

Leak test in RPC's

Weather stations

Measure altitudes

Remote Sensing

Rail Transport

Security Cameras ( Rotating Cameras)
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Conclusion

What we have learned?

Calibration techniques

Necessity of calibration

How simple techniques can be put to use!

Cost e�ectively
With minimum time and labour
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