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Abstract Many broadband wireless sensor network technologies have been developed recently, and the
speed and performance of network communication have also improved dramatically. Hence, these
networks can support real-time streaming services to transfer massive volumes of data like video and
audio. However, it may require complex and expensive network devices to achieve this high speed and
performance of data transmission. However, it should almost be impossible for the resource-limited
robots to operate within limited resources, given the situation of the network communication
technology. Hence, this paper chose the Bluetooth protocol to overcome this situation. The Bluetooth
protocol can transfer a large amount of data by consuming relatively small power compared to other
protocols like ethernet. However, since the Bluetooth protocol was not designed ideally for a sensor
network, this paper proposed a modified Bluetooth network protocol. Furthermore, since the existing
network topologies are too much over-specified to apply to the resource-limited robots in the small
designated area, this study proposed a new adequate routing method. Subsequently, this paper called
this new network technology the hybrid network topology and compared its efficiency with other
existing methods.
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Fig. 1. Resource constrained small-size robot controller
(a) System block diagram, and (b) Initial
testing prototype board wusing Bluetooth
module.
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Table 1. Relative comparison over wireless
communication protocols

Protocol Data Rate Power. Size
Consumption
high
Bluetooth 1Mbps(R2.0) medium small
25Mbps(R4.0)
ZigBee low ({250Kbps) low small
— high . .
Wi-Fi (1Gbps) high big
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Fig. 2. (a) All Bluetooth nodes show the capability for
Master(M)/Slave(S) to flexibly adjust the network
routing (b) Actual sensor nodes test boards
before distribution testing.

3.3 2RE Z2EZE

=% 2F-8(AdHoc routing) A 2714], Z&
A ElH(proactive) = YAE| B (reactive)2 UF0]
A 4 a1, Z¥2 glolEx} AA XK source- initiated)
-8 HEe] EAgt

o Z2dEB ed ;o] P9 2 LEE
9] Wglo] wiehA] A&HH o 2y ARE A
o|Esta, o] YHo|E o] |§-A8]-&0] F7t
it #9" AS &k #Er} (Destination
Sequenced Distance Vector routing (DSDV)(8]).



fill‘

AFH71&815] =52 #1234 A%, 2022

+ ZdgH #ed
FHlolE 87t Y& ‘IH‘:'} 2 A
E57] wfiZof] fAHE2 AHoht =59 W
Shof] gt th-&o] i Ad-hoc On-demand
Distance Vector (AODV)[9]).

7]1&9] DSDVE Z442H9] k- =50] Wy} A4 wfjwiet
Lt dUo|EE H1 AAE dEH FALAES; T
= FE7HA] el Esty| mizof|[10], & =3} Zo]
A E YEFoA = L& |AH[E0] HRi), whEhA],
£ =7oAe e 2" o] Wl tigA
AElo|EE HIR skA] g1, Fi4lstal IOHA =T
W37} ARBSHIL Sl B4l AR Aol 9 vtk
do]E & 4 Q& Fig. 33 #o| &-5F(Adaptive)
DSDV 2h¢-9 ¥ AlAlstSich ‘QEﬂO]E E2 olg9

AzE} o] B2 2ASS EIS o, Eq. (1-3)
S AMgsto] 2h9E HolES ulo|Esty.
® Time :
At=min (tmaw teurrent) (1)
tmax ~ Maximum time allowed, £.,,pens =

Current time duration

if(At )= t,.y), ATIIE 2he-
® Condition :

if(Active), Update the routing table @)

if(NOT active), Cache the changes for the
3

g Hlol=.

next active.

Node Changed

is on
communication
path?

Update Routing
Table

Caching the change until
communication path

Fig. 3. Update Routing Algorithm with node changes.
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Table 2. Packet information for routing management

table
No. Contents Bytes | Offset
1 start demlimiter 1 0
2 packet id 1 1
3 time to be sent 4 2
4 command 1 6
5 source id 4 7
6 target id 4 11
7 number of changed links 4 15
8 information of change vary vary
9 end delimiter 1 vary
Table 3. Packet information for sensor data
No. Contents Bytes | Offset
1 start demlimiter 1 0
2 packet id 1 1
3 time to be sent 4 2
4 command 1 6
5 source id 4 7
6 large data (like image data) vary 11
7 end delimiter 1 vary
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Fig. 4. Comparison over routing protocols. (a) Routing
packet to maintain routing table. (b) Average
connection latency vs number of sensor
nodes. (c) Recovery time and connection
overhead.
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