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ABSTRACT

This paper proposes a time slot allocation scheme for military patrol environments. This proposal comes from
analysis of traffic properties in a military patrol environment. In the near future, robots are expected to explore
enemy grounds and measure threat, taking the place of human patrol. In order to control such robots, control
messages must be extremely accurate. One mistake from the control center could cause a tragedy. Thus, high
reliability must be guaranteed. Another goal is to maintain a continual flow of multimedia data sent from patrol
robots. That is, QoS (Quality of Service) must be guaranteed. In order to transmit data while fulfilling both
attributes, the per-path based centralized TDMA slot allocation scheme is recommended. The control center
allocates slots to robots allowing synchronization among robots. Slot allocation collisions can also be avoided.
The proposed scheme was verified through the ns-3 simulator. The scheme showed a higher packet delivery ratio
than the algorithm in comparison. It also performed with shorter delay time in the downlink traffic transmission

scenario than the algorithm in comparison.
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Parameter

Sender ID (4bytes)

Description

Sender node ID

Hop count value between

Hop Count (1byt
op Count (1byte) sender and command center

The number of slots that a
node wants to be assigned
during DT period

Slot demand for DT
(Ibyte)

The number of slots that a
node wants to be assigned
during UT period

Slot demand for UT
(1byte)

Neighbor Number The number of 1-hop
(1byte) neighbors

Neighbor Information

(variable) IDs of 1-hop neighbors
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Table 2. Format of CMOP

Parameter

Sender ID (4bytes)

Description

Sender node ID

Hop count value between

Hop Count (Ibyte) sender and command center

The number of slots
assigned from command
center

Slot Assignment
Number (1lbyte)

Slot Assignment Information of slot
Information assignment

(variable) (pair : Node ID/Slot Index)
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Neighbor ID Slot Index
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28l ba. £E2A ¢ 38 5b. 2-F 424 28 5c. 5% W Y
Fig. ba. Topology example Fig. Bb. 2-hop connectivity map Fig. bc. Slot assignment map

An example of slot assignment process: Node 0 — Node 3

O 6 0 O

Assign 15t slot

15t slot is | not available

1st slot is |not available

O bd. &% 99 A9 o
Fig. bd. Example of slot assignment process
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Table 3. Simulation environment

Parameter Value
Number of Node 7 (1 root /| 6 robota)
MAC TDMA
PHY IEEE 802.11b 2Mbps
Routing DSDV
Slot Duration 3 ms
Superframe Duration 183 ms
Hop Count 1~3 hop
Application 100 bytes
Simulation Time 100 sec
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