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Abstract This paper proposes the CHNP protocol, a highly reliable multi-channel MAC protocol which is optimized
for the application requirement and radio environment of industrial wireless sensor networks, A MAC framework based
on the channel hopping mechanism with negotiated pattern is provided in the protocol. At the same time, a hopping
pattern selection algorithm and an adaptive transmission mechanism are designed to work on top of the framework. The
former can achieve higher level parallel transmissions, and the latter can adaptively select the high quality channels for
transmission in the dynamic radio environment. Simulation results show that compared with the existing multi-channel
protocols, CHNP achieves a large performance improvement on throughput, packet delivery ratio, and MAC layer de-

lay. What’s more, it has the better capability of anti-interference.
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slot begins
while left time in current slot is enough for a transmission
found_flag = FALSE;
for each pkt in sQueue / * in FIFO order * /
if (com [pkt. dest][op_channel ] == 0)
next pkt;
else
found_flag == TRUE;
break;
end if
end for
if ({found_flag)
remove pkt from sQueue;
Transmit pkt using the CSMA/CA algorithm;
if the ACK was not received before timeout
pkt. retrans_count ++;
if (pkt. retrans_count < MAX_RETRY)
insert pkt into tfQueue;
end if
end if
else
wait until new packet arrives or the left time in current slot is not
enough for a transmission;
end if
end while
remove the packets in tfQueue and reinsert them into sQueue;
slot ends
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