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Abstract Communication in wireless sensor networks comprising a plurality of sensor nodes
located in an ad hoc environment is unidirectional in that data gathered by sensor nodes are
transmitted to a sink node and not vice versa. In those networks, it is not possible for a server or
a gateway to send commands to the sensor nodes to determine whether some previously received data
are valid when the data indicate unusual conditions, which makes it difficult to make appropriate
reactions to the unusual situations. This paper proposes and implements a TDMA-based sensor
network communication protocol named BIWSLP (Bidirectional Wireless Sensor Line Protocol)
supporting bidirectional communication capability. The BiWSLP is an extension of the WSLP, a
unidirectional sensor network communication protocol based on the TDMA protocol. To test the
feasibility of the proposed BiWSLP, we construct a virtual bridge management system capable of
sending commands to sensor nodes as well as collecting data from the sensor nodes. Based on the
test results of the virtual bridge management systern, we show the applicability and advantages of the
BIWSLP in terms of energy efficiency and bidirectional communication capability.
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Interface MacControl {
Command result_t EnableCCA();
Command result_t DisableCCA();
Command result_t EnableAck();
Command result_t Disable Ack();
}
Interface MacBackoff {
event uint_16_t jmtialBackoff(void *msg);
event uint_16_t congestionBackoff{void *msg);
}
Interface LowPowerListening {
command result_t SetListeningMode(uint8_t mode);
command uint®_t GetListeningMode();
command result_t SetTransmissionMode{(uint8_t mode};
command uint8_t GetTransmissionMode();
command result_t SetPreamblelength(uint16_t bytes);
command uint16_t GetPreambieLength();
command result_t SetChecklInterval(uintl6_t ms);
command uint16_t GetChecklInterval();
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840 749 2 44 W& g3 o
- A1ZF 27}

RX, TX, ACK, +¥H=Z#q] F7] H4H& & 19 &
Aot o] BAA Guarde FH T Y F e B@HY
==eg sty §9d RX AgERG ¢t 9
Aojt7] A &% Ao, ProcessingS RX$} TX
Al 22} Alololl A o] Rojx= Al A T AEA
g B

¥ 1 BiWSLP A7+ &2z} 43
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n Ty 7=
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51 bytes fix

€ >
pid |len | add data(binary)
pid : packet id < len >

0x01 : downward command data
0x02 : upward normal numeric data(priority 2)
0x03 : upward urgent numeric data(priority 1)
0x04 : upward command data(priority 0)

len : length of data

add : address of node

a9 13 BiIWSLP = +%

F 2 BiWSLP A& A == ERE

8 = A2 )
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MCU Flash 256KB
SRAM 8KB
L2PNH active mode:8mA, sleep mode:15uA
Q2 Hi2el 128KB
RF ZZ Al M CC1100(800~928MHz, 500Kbps)
ot B Lt 1/4) mono pole
& 2 2i & AA BHELC] 2IH(3.6V)
Al N LVDT(H&EE, LPS-508, S0mm)
£ -5 L (Inoization)

O9 14 =5 FRF L AFEF AN

n 33 HjolE}

Zt A 22 25 §5, AFH T AAA 37
B2 A g wige] Mg o oy e deitt $3
&, 1 ol FolA AXNE Ry FA) AF3l,
232 e ASw FoiF dF A7 FIE ALSY).

m 313k W H ol
Z4% ol ol AFZZ JEIAY, 5E ol H
olg} SAS AT AL A A 9 ACJEdolE
AAM B AA xoodA &3 2 5 23& JHn.
AT k= JF
Aa =2 71RF0E MM &g FUIATE o}
e S &L FUIE E3erh
- FHA E07EA] a1, FHEY Y Frivit AEd
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7ol 99, &%, &%, AY s A SHEW
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(AlA 4 £8) = 15 glo]Eolth o] =9 A%e
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o|E7} AT
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770 olB2 7P mF e A2HHA 58 F7|¢
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= 0.29 bytes/secE 9jujgic}.
4.3 BiWSLP Tt
4.1, 42 AolM BiWSLP7} ZH&E 4 e wW$ &
A4 8o 3 o2 M nFgEe A2EE =
A3t o] A BiWSLPe AL HE317
At HE A7 ¥ wSE AM VESLA ZEEZER
dz] AM-HE [15]9) Surge_Reliable $8 ZT2IYdL
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