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ABSTRACT

The RFID technology has attracted much attention these days due to the far better efficiency than the
bar-code and magnetic card system. As an important usage, the 433 MHz active RFID tag was already adopted
to the container ports in the United States and Europe for container loading/unloading automation and equipment
location. However, there is one problem to be solved for the complete automation. RFID readers support only
the direct communication with tags within their RF communication range. Then there are a lot of containers and
equipments such as crane, yard tractor, and forklift in ports; and because they are made of metal, they interfere
the RF communication, resulting in the occurrence of the dead-zome. In the dead-zone, RFID tags cannot receive
any signal from readers. There may be several solutions to resolve the dead-zone problem. Among them, this
paper suggests the most economical solution where RFID tags in the dead-zone can communicate with readers
via neighbor tags in the multi-hop manner. The new RFID communication architecture should be carefully
designed in order to maintain the compatibility with the previous standard. Our experiment shows that the

proposed architecture works well even in the case where some tags are out of the RF range of reader.
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15 | 14 | 13 | 12 11 10 9 8 7 [ 5 ‘ 4 ‘ 3 2 1 0
. Ack UserID Battery
Mode field Level Reseved | 1=NAK Reserved Tag type Resered | 1=Used 1=low
0=ACK 0=NotUsed | 0= good
Mode field Mode format code
(bit 15-12)
Broadcast Command 0000
Point to Point Command 0010
Relay Command 0100
% 11. Algksk= Tag Status = 34

N
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0 of rﬁ

[o rL of.

if a packet on RX buffer
{

{

if (its Level == 0)
{

Send the packet to reader;
}

else

{

CRC is newly calculated;

}

else do nothing;
!

else enter the sleep mode

if MSB == 0x31, deliver the packet to Proc_ Cmd ();
else if first 4 bits in 7ag Status == 0100

if (packet Level > its Leve)) and (last 4 bits in Data
first 4 bits in Tag Status = 0000 or 0010 depending on the command code;

clear DatalData_length-(packet Leve/ *4)-1 , Data_length-1];
Message Length = Message Length-(packet Level *4);

Message Length = Message Length + 4;
Append the ID of the upper level tag to Dats

Send the packet to the upper level tag;

// response to broadcast or point-to-point command

// command from reader
// response to relay command

its Tag ID)

% 12. FA 43 ei(relay command)el] thgh
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