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Energy monitoring system based on 6LoWPAN
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Abstract: At present, the energy monitoring system mainly uses IPv4 as the access network. In the current
stage, the ability of energy monitoring and complex conditions is slightly insufficient. To solve the
problem of how to address the device independently, how to ensure the uniqueness of the device address,
and how to ensure sufficient addresses, the Internet of Things and 6LoWPAN (IPv6 over low power
wireless personal area network) technology are combined under the IPv6 network in this paper, to design
and implement the system’s energy monitoring. The sensing layer and the network layer are responsible
for data collection and transmission, which upload data to the application layer. And the application layer
is composed of a Hadoop cluster and an energy monitoring management system, thereby completing data
processing and presentation. After testing, the system reached the expected level, and the 6LoWPAN was
set up to realize IPv6 communication. The energy monitoring management platform could realize data
viewing and network management.
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Fig. 1 Overall structure of the energy monitoring system
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Fig. 2 Overall frame diagram of the hardware design
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Fig. 3 Schematic diagram of terminal node
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Fig. 5 Node address automatic configuration diagram
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Fig. 8 System frame diagram of the energy monitoring system management platform
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76 PC A FANE T HBE TP, 7 LLE F aaaa::2124b00:5af:7fcl 5 s A MR I B Bk v] DA IE H
RiER PCHL. Tt T % o B By M A e . AP EdE 4k Ui Cuser datagram protocol,
UDP) éﬁ?ﬁﬁﬂ%*ﬁﬂ?iﬁufnwﬁﬂg 10 i, ARV REE S MERER K 11, B 12 fis.

dm e iBRBRes=TiEEQaan
¥o. Tine Sowrce Destination Protocel Length Info
166 3.740935 192.168.1.20 192.168.1.24 HTTP/X. 1173 HTTP/1.1 200 OK
167 3.740967 192.168.1.24 192.168.1.20 P 54 62360 ~ 1283 [ACK] Seq=248 Ack=7147 Win=65536 Len=0
168 3.746998 192.168.1.20 192.168.1.24 TP 541283 ~ 62360 [FIN, ACK] Seq=7147 Ack=248 Win-65280 Len-0
Len=0.
l 170 3.741020 aaaa: :212:4b09:5af :... bbbb: :be96:8OFF: fe3.. UDP 76 12345 - 12345 Len=14 J
- s Len=0
172 3.746115 192.168.1.24 192.168.1.20 TP 76 62361 + 1283 [SYN] Seq-0 WinwG152 Len-0 MSS-1460 WS=256 SACK PER-1 TSval-076741152 TSecr~0
173 3.748816 192.168.1.20 192.168.1.24 e 66 1283 > 62361 [SYN, ACK] Seq=@ Ack=1 Win=65535 Len=@ MSS=1460 WS=256 SACK_PERM=1
174 3.743386 192.168.1.24 192.168.1.20 Tcp 54 62361 ~ 1283 [ACK] Seq=1 Ack=1 Win=65536 Len=@
175 3.749042 192.168.1.24 192.168.1.20 HTTP 296 GET /AVTransport/6596f71d-ebSa-2373-69ce-a0b348432349/scpd. xml HTTP/1.1
176 3.760553 192.168.1.20 192.168.1.24 Tcp 242 1283 » 62361 [PSH, ACK] Seq=1 Ack=243 Win=65280 Len-188 [TCP segment of a reassembled PDU]
177 3.765958 192.168.1.24 192.168.1.20 Tcp 5462361 - 1283 [ACK] Seq-243 Ack=189 Win=65280 Len=0
178 3.767039 80::5150:8¢88:793... ££02::C SSDP 505 NOTIFY * HTTP/1.1
Frame 170: 76 bytes on wire (608 bits), 76 bytes captured (608 bits) on interface @

Ethernet II, Src:

0:71 (BS'W'BS'“'WJ]) Dst: Shenzhen, 31 1a:19 (tx:%:sa:a]:la:w)
: aaaa::212: :7fc1, Dst: bbbb: 1al!
t: 12345, n t Port: 12345

v Data (14 bytes)
Data: 54656d3a32322048756e32323000
[Length: 14]

bc 96 80 31 1a 19 06 00
00 00 00 16 11 3f aa aa
4b 00 05 af 7f c1 bb bb

030 80 £ fe 31 1a 19 30 39

0040 6d 3a 32 32 20 48 75 6e
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Fig. 10 UDP data capture packet information
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