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EXECUTIVE SUMMARY

® RFID Area Information Network (RAIN) is a RFID scanner, processor,
webserver and database, website and application.
® The desired objectives for RAIN are as follows:

0 Provide a scannable area of two meters or greater, this is to provide safety for
the transportation personnel and the system.

o Display the car IDs on a user- friendly interface

0 Store the data for undetermined amount of time

PROBLEM STATEMENT

= |nsufficient tracking of rail cars on a large industrial campus can lead to rail cars being
held for periods past their rental agreements, resulting in fees which grow
exponentially, quickly.Without a tracking system in place, companies such as Steel
Dynamics, Inc. pay $1,500 each month in demurrage, or late fees.
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SOLUTION STATEMENT

= This project consists of five components working together—an RFID antenna and
reader all-in-one unit, a processor, an application, a webserver and database, and a
website.

= A scanner will retrieve the railcar serial number, and pass the information to a
processor, which transmits it to a database. A website queries the database to
retrieve the data and the time and location a car was scanned.

Workstation

carD Arrival Time Return by

C3X123 8:02 AM 3/2/2017  8:02 AN 3/23/2017
5X125 8:03 AM 3/2/2017 8:03 AM"3/23/2017
5X456 8:04 AM 3/5/2017 8:04 AM 4Y05/2017

RAIN ORI}

RFID
Seanner Processor
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ChaFon Antenna and RFID reader

¥y

GearMo USB to Serial Adapter
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RAIN
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= XAMPP Control Panel
= |nstalls Apache and MySQL

(] XAMPP Control Panel v3.2.2 [ Compiled: Nov 12th 2015 ] =

XAMPP Control Panel v3.2.2
Modules
Service  Module PID{s) Port{s) Actions
4 Apache 3488 80,443 Stop Admin Config Logs
7 MysaL 3448 3308 Admin Config Logs
4 FileZilla Start Admin Config Logs
Mercury Start Admin Config Logs
L4 Tomcat Start Admin Config Logs
4:20 N [Apache] XAMPP Apache Senvice is already running on port 443
4:21 A [mysql] XAMPP MySQL Service is already running on port 3306
4:21 A [filezilla]  XAMPP FileZilla Service is already running on port 21
4:20:35 PM [filezilla] ~ XAMPP FileZilla Senice is already running on port 14147
4:20:35 PM [main] Starting Check-Timer
4:20:35 PM [main] Control Panel Ready
1:04:28 P [filezilla]  Attempting to stop FileZilla semvice...
1:04:29 P [filezilla] ~ Status change detected: stopped

(m] X
& Config
() Netstat
B shell

Explorer

E services
& Help

[l Quit

~

php
fElel e
Recent Favorites

= phpMyAdmin | ste

| art
installed with & bocks
+|__| information_schema

MySQL 80 mo
+L | performance_schema
+ | phpmyadmin

= Manages & G rain &b
g New
MySQL S
) (a) test
-5-, ) travels

Database: rain_db » [ Table rain

[Z] Browse 3£ Structure L] SQL L Search ¥ Insert = Export
« Showing rows 0 - 2 (3 total, Query took 0.0013 seconds_)
T “ FROM "zain’
[ Show all | Mumber of rows: | 25 | Filter rows
+ Options
+—T— w car_id location return_by last_scan

[0 &7 Edit 3¢ Copy @ Delete Test3  On Campus NULL

[0 g7 Edit %c Copy @ Delete Test1 Entrance NULL

[0 &7 Edit %¢ Copy @ Delete Test2 Exit NULL

[ Check all With selected: 7 Edit 3£ Copy @ Delete = Export

&= Import a3 |

Sort by key: | Mone

arrive_scan

2017-11-20 19:51:10 2017-11-20 19:51:10
2017-11-20 19:50:13 2017-11-20 19:50:13
2017-11-20 19:50:13 2017-11-20 19:50:13




= RAIN Website
= Designed using HTML,

CarID

E2000015260201390610DAG64

E200001594 4315807A03

2000016551400461170A361

E2000016551400471170A369

E2000016610C02190920BF44

CSS,JavaScript, FYala Bl  E2000016610C02340920BF6B

Location

RAIN-1

RAIN-1

RAIN-1

RAIN-1

RAIN-1

RAIN-1

RAIN

Return By
2017-12-29
2017-12-29
2017-12-29
2017-12-29
2017-12-29

2017-12-29

Export To File

Last Scanned

2017-12-02 10:24:45

2017-12-02 10:24:45

2017-12-02 10:24:45

2017-12-02 10:25:40

2017-12-02 10:24:45

2017-12-02 10:24:45

Edit 'Return By' Date

Arrival Time

2017-11-29 23:03:50

2017-11-29 22:48:18

2017-11-29 22:48:18

2017-11-29 23:03:49
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RAIN TECHNICAL OVERVIEW

Antenna/Reader

RFID Tag Enters EMF

RFID Tag Sends the 72-bit
Data String to the Reader

RFID Reader Recieves the
Data Sting

Reader Sends the Data
String to the Processor

Processor

Data String is Received
from the Reader

Processor Sends Data
Sting to Database
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RAI N Server/Database
TECHNICAL T e
OVERVIEW

Does an Entry
Already Exist for
the Received
Data?

Database Gets Current System
Time for ‘Arrival Time’ Column

Database Gets Time the
Car is Required to Leave
for ‘Return By’ Column

Database Gets Current System
Time for ‘Last Scanned’ Column

Database Receives Query
Request from RAIN Website

RAIN WEBSITE OVERVIEW

Main Function
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MATERIAL COST

I
Each

NexBox Mlnl PC $ 159.99 159.99
RFID Antenna and Reader EYICRH] | $ 209.90
USB to RS232 $ 15.88 | $ 1588

Material Total $ 385.77

PROBLEMS

= As | worked to learn the logic ChaFon uses to reengineer it to work on the
Raspberry Pi, | learned one DLL wouldn’t attach, and each time it was run, an error
would occur.

= Unfortunately, this problem was determined later in the system’s development
process, and became time-consuming, at the expense of other aspects of the system.
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LESSONS LEARNED

® |n the process of testing system components, it arose that the processor selected for
this project, Raspberry Pi, was not working in sync with the RFID scanner, as the
DLLs ChaFon provides are not compatible with the language the Raspberry Pi is
capable of running

= This problem was determined later in the system’s development process, and became
time-consuming, at the expense of other aspects of the system.

RAIN

Raspberry
Pi

with Case
and 16 GB
Micro SD

Card
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Car ID
Open COM Port E2000016610C02340920BF6B

RAIN

= RAIN Application

= Capable of opening
the communication
port, close the
communication port,
query tags, exit a tag
query, and display the
Car ID.

Query Tag

Exit Query

MATERIAL COST

Cost

Raspberry Pi $ 35.49 | $ 3549
ey ices [N
aspberry P Power suppy [ HRE NI
| RFID Antenna and Reader [FRLEEN ! $ 209.90

USB to RS232 $ 1588 ! $ 1588

Micro SD Card $ 10.90 I $ 10.90

NexBox Mini PC $ 159.99 | $ 159.99
5 44010

11
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CONCLUSION

® The use of this cost-effective system will help create additional efficiency within the
SDI Butler campus, by better tracking scrap shipments through strategic scan points
on the campus, and ensuring timely return of railcars to avoid unnecessary costs.

= Along with this project, the SDI Butler campus is looking at this project for employee
entrance security.

RFID AREA INFORMATION NETWORK - RAIN

Demonstration

Rainweb.zapto.org
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RFID AREA INFORMATION NETWORK - RAIN

Thank you

Questions!?
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