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ABSTRACT 

The Internet of Things (IoT) is a new evolution in technological advancement taking place in the world 

today. This paradigm allows physical world objects in our surroundings to be connected to the Internet. This 

idea comes to life by utilizing two architecture. The  Sensing Entity in the environment that collects data and 

connects itself to the cloud and the Cloud Service that hosts the data from the environment and controls the 

parameters. The combination of wireless sensor networks and cloud computing is becoming a popular strategy 

for the IoT era. The cold chain requires controlled environment for sensitive products in order for them to be fit 

for use. The monitoring process is the first assurance which tells if a certain process has been carried out 

successfully and the controlling mechanism is performed by the Relays. Taking advantage of IoT and its benefits 

to monitor and control the cold chain logistics will result in better management and product handling. This 

paper looks at a system comprising of MCU wireless sensor network and server which can be an ideal system to 

monitor temperature and humidity of cold chain logistics and control them to required values. 
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I. INTRODUCTION 

Cold Chain logistics refers to the transportation of pharmaceutical products, biologics and active 

ingredients in controlled temperature environment. These temperature sensitive items require such environment 

to the very last stage of the cold chain so that they do not lose their potency and is fit for use or consumption. 

This applies to both high-risk and low-risk products such as insulin’s, vaccines and blood products. The 

counterfeit products are a real threat to public health and safety. 

In the early 1990’s, Food and Drug Administration (FDA) and Department of Agriculture began to convey the 

Hazard Analysis Critical Control Point (HACCP) rules as a systematic approach to food safety. The same 

principle has now been applied to other industries dealing with temperature sensitive products such as the 

pharmaceutical industry.The IOT technology ties the physical world objects to the Internet and gives the 

flexibility to easily monitor and manage them. This body brings new perception to the way in which we interact 

with our environment on multiple levels including cultural, business, social, environmental, etc. The sensor 
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entity which is emerging into IOT is wireless sensor network. Wireless sensor networks are spatially distributed 

autonomous sensors that monitor physical or environmental conditions. Applications of WSNs are in the areas 

such as structural health monitoring, health monitoring, environmental observation, habitat monitoring, and 

tracking among others. These networks can be composed of thousands of small smart devices with 

computational capability and memory, one or more sensors and a limited power supply.  

 

The integration of WSNs to the Internet needs high performance computing and storage infrastructure to 

perform real-time data processing and storage of data from WSNs and analyzing processed information to 

extract events of interest. For this reason, cloud computing is proving to be a promising technology to provide 

flexible computing, storage and software services in a scalable and virtualized manner. Sensor cloud 

infrastructure is a secondary form of cloud computing that has been proposed by several IT people in present 

times. Sensor cloud allows managing of physical sensors on IT infrastructure. By utilizing the sensor cloud 

platform, several matters such as storing of collected data and processing them have become simple. Many real 

life applications are being assimilated to the sensor cloud including environmental monitoring, structural 

monitoring, disaster monitoring, agriculture, health care, telemetry, etc. 

 
 

II. METHODOLOGY 

 

The primary goal to implement the system is to realize the whole process monitoring and real-time report to 

enhance the coverage of information collection and testability of information transmission, to ensure the safety 

for the vehicles and merchandise and to improve the efficiency and level of logistics management, with the 

advantage of WSN technology which can carry on on-the-spot supervision of vehicles and merchandise. The 

overall process of the system application is as follows: In the transportation process, according to the 

requirements of customer or self-management, the logistics transportation enterprise collects the real-time status 

of the vehicle cargo (such as temperature, humidity and inclination and etc. parameters) by WSN technology, 

transmits the data to the remote monitoring and management center. The automatic prompt and advanced 

warning will be generated if it is necessary, and the monitoring and management center can issue the control 

instruction to the monitoring system in remote condition at any time. Besides the features of the general logistics 

vehicle monitoring system such as stability, timeliness, security and integrality, a WSN-based logistics vehicle 

monitoring system also has the following characteristics: (1) Automation. The monitoring system can prompt 

and alarm automatically when there is abnormal circumstance during the monitoring system working. (2) 

Energy constraints. Since the WSN nodes are generally small with limited energy storage, it is necessary to 

adjust the transmission power, reduce energy consumption to extend the network life cycle as long as possible. 
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III. SOFTWARE AND  HARDWARE  IMPLEMENTATION 

Arduino is open-source hardware. The hardware reference designs are distributed under a Creative 

Commons Attribution Share-Alike 2.5 license and are available on the Arduino website. Layout and production 

files for some versions of the hardware are also available. The source code for the IDE is released under 

the GNU General Public License, version 2.
[8]

 Nevertheless an official Bill of Materials of Arduino boards has 

never been released by the staff of Arduino. 

Although the hardware and software designs are freely available under copy left licenses, the 

developers have requested that the name "Arduino" be exclusive to the official product and not be used for 

derived works without permission. The official policy document on use of the Arduino name emphasizes that 

the project is open to incorporating work by others into the official product.
[9]

 Several Arduino-compatible 

products commercially released have avoided the Arduino name by using -duino name variants. 

 

 

 

 

 

 

 

 

 

 

An early Arduino board with an RS-232 serial interface (upper left) and an Atmel ATmega8 microcontroller 

chip (black, lower right); the 14 digital I/O pins are at the top, the 6 analog input pins at the lower right, and the 

power connector at the lower left. 

An Arduino board consists of an Atmel 8, 16 or 32-bit AVR microcontroller (although since 2015 other 

makers' microcontrollers have been used) with complementary components that facilitate programming and 

incorporation into other circuits. An important aspect of the Arduino is its standard connectors, which let users 

connect the CPU board to a variety of interchangeable add-on modules termed shields. Some shields 

communicate with the Arduino board directly over various pins, but many shields areindividually addressable 

via an I²Cserial bus—so many shields can be stacked and used in parallel. Before 2015, Official Arduino had 

used the Atmel megaAVR series of chips, specifically the ATmega8, ATmega168, ATmega328, ATmega1280, 

and ATmega2560. In 2015, units by other producers were added. A handful of other processors have also been 

used by Arduino compatible devices. Most boards include a 5 V linear regulator and a 16 MHz crystal 

oscillator (or ceramic resonator in some variants),although some designs such as the Lily Pad run at 8 MHz and 
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dispense with the onboard voltage regulator due to specific form-factor restrictions. An Arduino's 

microcontroller is also pre-programmed with a boot loader that simplifies uploading of programs to the on-

chip flash memory, compared with other devices that typically need an external chip programmer. This makes 

using an Arduino more straightforward by allowing the use of an ordinary computer as the programmer. 

Currently, Optiboot loader is the default boot loader installed on Arduino UNO.
[12]

 

At a conceptual level, when using the Arduino integrated development environment, all boards are 

programmed over a serial connection. Its implementation varies with the hardware version. Some serial Arduino 

boards contain a level shifter circuit to convert between RS-232 logic levels and transistor–transistor 

logic (TTL) level signals. Current Arduino boards are programmed via Universal Serial Bus (USB), 

implemented using USB-to-serial adapter chips such as the FTDI FT232. Some boards, such as later-model Uno 

boards, substitute the FTDI chip with a separate AVR chip containing USB-to-serial firmware, which is 

reprogrammable via its own ICSP header. Other variants, such as the Arduino Mini and the unofficial 

Boarduino, use a detachable USB-to-serial adapter board or cable, Bluetooth or other methods, when used with 

traditional microcontroller tools instead of the Arduino IDE, standard AVR in-system programming (ISP) 

programming is used. 

The Arduino board exposes most of the microcontroller's I/O pins for use by other circuits. 

The Diecimila,Duemilanove, and current Uno provide 14 digital I/O pins, six of which can produce pulse-width 

modulated signals, and six analog inputs, which can also be used as six digital I/O pins. These pins are on the 

top of the board, via female 0.1-inch (2.54 mm) headers. Several plug-in application shields are also  

 

 

 

commercially available. The Arduino Nano, and Arduino-compatible Bare Bones Board and Boarduino boards 

may provide male header pins on the underside of the board that can plug into solderless breadboards. 

 

 

 

Many Arduino-compatible and Arduino-derived boards exist. Some are functionally equivalent to an 

Arduino and can be used interchangeably. Many enhance the basic Arduino by adding output drivers, often for 

use in school-level education, to simplify making buggies and small robots. Others are electrically equivalent 
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but change the form factor, sometimes retaining compatibility with shields, sometimes not. Some variants use 

different processors, of varying compatibility. 

The ATmega328 on the Arduino/Genuino Uno comes pre-programmed with a boot loader that allows 

you to upload new code to it without the use of an external hardware programmer. It communicates using the 

original STK500 protocol (reference, C header files).You can also bypass the boot loader and program the 

microcontroller through the ICSP (In-Circuit Serial Programming) header using Arduino ISP or similar; 

see these instructions for details.The ATmega16U2 (or 8U2 in the rev1 and rev2 boards) firmware source code 

is available in the Arduino repository. The ATmega16U2/8U2 is loaded with a DFU boot loader, which can be 

activated by:On Rev1 boards: connecting the solder jumper on the back of the board (near the map of Italy) and 

then using the 8U2.On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWB line to ground, 

making it easier to put into DFU mode. 

You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac OS X and Linux) to 

load a new firmware. Or you can use the ISP header with an external programmer (overwriting the DFU boot 

loader). See this user-contributed tutorial for more information. 

 

IV. CONCLUSION 

Aiming at the particularity of cold-chain distribution link, to improve the quality of cold chain logistics 

distribution services, we design an environmental records system dedicated to the cold chain distribution unit, 

which has a professional, low cost, wide applicability etc. In future studies, we can increase the environmental 

monitoring parameters to achieve a more multidimensional record. We also may analysis data deeply, such as 

compares the characteristic values of the impact data, the standard transport, To do the standard transport and 

the acceleration of up and down the elevator features fitting, filter out the common features, driving 

habits,vehicle turbulence intensity, the characteristics of shipping service of returning of the order, etc.The 

system is of great significance to find weak link of cold chain logistics distribution, optimization of cold chain 

logistics distribution management. 

 

 

Advantages 

 Can access the result values from anywhere. 

 Multiple nodes can be monitored at a time. 

 Based on master command, the slaves send the data. Hence, reducing the workload. 

Low cost and Easy maintenance 

 Multiple Nodes controlling to be done, not just monitoring. 

 Security features can be established using relevant devices like camera, sensors etc. 

 The nRF module can be evolved even more.  

https://www.arduino.cc/en/Hacking/Bootloader?from=Tutorial.Bootloader
http://www.atmel.com/Images/doc2525.pdf
http://www.atmel.com/dyn/resources/prod_documents/avr061.zip
https://www.arduino.cc/en/Main/ArduinoISP
https://www.arduino.cc/en/Hacking/Programmer
http://www.atmel.com/products/microcontrollers/default.aspx
http://dfu-programmer.github.io/
http://forum.arduino.cc/index.php/topic,111.0.html
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 GPS module can be added to keep track of the location, in case of moving goods. 
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