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The Problem Solution

UNH CEMS is an all-in-one platform designed by the Office of UNH CEMS routinely has to go through their inventory of | used a Raspberry Pi minicomputer, hand portable antenna, and a
Environmental Health and Safety and the Research Computing chemicals to ascertain the quantity and location of all substances. rechargeable battery pack capable of powering the device for an extended
Center. It is a chemical inventory system for institutions that This process is currently done using a barcode system, with all duration. This device is capable of going into a room, scanning all tags at
q ' the abilitv t v track d ord packages being scanned by hand and inputted into a database. a distance of up to a meter and a half, and adding the information to a
provi _eS € abilily 10 e_a_s' y ra(_: 2 ma”age’ and oraer With an inventory of over 30,000 chemicals, this process is both database. Line of sight is unnecessary, significantly decreasing scan time
chemicals for labs. Additionally it allows first responders the time consuming and imprecise. By the end of the inventory and allowing for more accurate and up to date inventories. The open
ability to determine what chemicals are in a particular building operation the information is out of date. This leads to issues in source nature of the project and easily obtainable hardware allow easy
and what safety precautions need to be taken in case of an the case of a fire or other catastrophic event where the response incorporation by other institutions while maintaining a price point
emergency. would be determined by what substances were involved. significantly below other comparable solutions.
1M 0022400 0000000000405 @ Reader broadcasts
: ; e oo 000 00 e signal through antenna
1 3 S e .Antenna reads the data ‘Reader sends data/info to
13 U 000 00D A0 49 Antenna and sends to reader computer fgr_processing
| Radio Identification
. (> ) Comcﬁer sends event base
GRS e, data to be stored on tag Host
o H1A-S H2A-S H20A-S H18AS H2IAS Computer RFID Antenna
@ e tag sends identifying response
back to the reader UART interface
Polyethylene Media
RFID Translator
: : Chip
Tag receives signal

class AntennaDevice(object): limport math
def __init__(self): import struct

USB connection
H15A-S H13AS H16A-S H14A-S H17A-S
import glob
import generator self. _comm = AntennaDeviceCommunicator() import serial

Rapberry Pi
. get_info_payload = lambda payload: self._comm.send_and_receive_output(@x10, payload) ﬂ%g{&{gﬁgﬁgﬁfﬁ'/: 3/tt i
def maln( ): firmware_info = get_info_payload("\x00") UART BAUD_RATE = ;15203" d

import RFID HEADER_LENGTH = 2
: hardware_info = get_info_payload("\x01")
print generator.returnEpcCodel() . ] : .
return firmware_info, hardware_info def parse_rssi i qlrssi): ereless / USB
rssi_i = (rssi & Ox0f) = 2

def get_system_info(self): EPC_OFFSET_IN_COMMAND_RESULT = 8
ann = RFID.AntennaDevice() def _change_freq(self, is_hopping, freq_khz, rssi_threshold=-40): rssiq = (rssi >> 4) = 2
UNH CEMS DBMS

if is_hopping: return rssi_i, rssi_g, math.sgqrt((rssi_i #% 2) + (rssi_q == 2))

# Add frequency to list of hopping frequencies

print "Firmware info: %s\nHardware info: %s" % ann.get_system_info() mask = @x40 class AntennabeviceComunicator (object):
else: et __init__(se :

tty_over_usb_devices = glob.glob(TTY_USB_WILDCARD)

: " . e " # Clear the list and add only this frequency (nOt hoPping) assert len(tty_over_usb_devices) == 1, "Card not found or multiple cards connected"
prlnt Act lvatlﬂg antenna mask = 0Ox8@ self._serial_conn = serial.Serial(tty_over_usb_devices[0], UART_BAUD_RATE)
ann.set_antenna_state(True) payload = struct.pack("8", mask) def send_command(self, command, data):

# Only 3 bytes of frequency command_header = struct.pack("8B", command, HEADER_LENGTH + len(data))
payload += struct.pack("<I", freq_khz) [:NUMBER_OF_FREQ_BYTES] command_buffer = command_header + data
print "TagS:" payload += struct.pack("b", rssi_threshold) self._serial_conn.write(command_buffer)
for epc, rssi in ann.iter epc I"SSi( ) . self._comm.send_and_receive_output(®x41, payload) def ;‘-ecgive_outg:t(self){ S HEAGER. LENGTH
— — eader = self._serial_conn.rea L
' " " \ : : : . command, length = struct.unpack("BB", header)
print epc.encode("HEX"), rssi def igtﬁg;:g;eis:g{;estart_freq_khz, end_freq_khz, freg_increment_khz, rssi_threshold): O aE Bt e e et (T = HEADER LENGTH)
- - return command, length, output_buffer
for freq in xrange(start_freq_khz, end_freq_khz, freq_increment_khz): .
ann.set_antenna_state(False) print "Adding %d to frequency list" % (freq,) e e e T ey oyand, data):
sel:._change_;req(is_hopping, freq, rssi_threshold=rssi_threshold) output_command, output_lerggth, output_result = self.receive_output()
: : is_hopping = True t d == output_command - 1, "C d It is f k d: %d" % (output_command - 1,)
if _name— _ ”_maln_": _hopping ar:iE:n gzr{lsla':-resuz pu ommand result is for an unknown comman utpu

main()



