FPREasss e 5 (103/04)

(a) List three technologies that are integrated for intelligent transportation
systems (ITS) (6%) (b) What is Telematics? (4%) (10% total)

(@) What are V-V and V-1 communications? (& = > %) (4%)
(b) What is the VANET? (& = > %2 3p) (4%)
(c) List two major VANET applications. (4%) (12% total)

List four differences are between VANETs and MANETS. (8%)
(@) What is the Hidden-Terminal Problem? (4%) How IEEE 802.11
solves it with four periods? (8%)

(b) What is the Exposed-Terminal Problem? (4%) (16% total)

Explain compass routing, MFR and GEDIR position-based VANET
routing protocols. (operation: 2%, 6% total)

What is Geocasting ? (2%) List two categories of Geocast protocols. (4%)
Explain how they work. (4%) (10% total)

FEm e VANET ¥ R 455 1 eha Bk £ 8 2 (4%) 714105 0
Cluster-based 2 #b» = 815 % # @ & 8L 4% 5. (3%) M #H & 2 &
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E # 4 (3% each, 27% total)
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(1) 2 i# Control channel,5 i Service channel

(2) 3 i# Control channel,4 i Service channel

(3) 1 i Control channel,6 i Service channel

(4) 6 i Control channel,1 i Service channel
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1. (a) List three technologies that are integrated for intelligent
transportation systems (ITS) (6%) (b) What is Telematics? (4%)
(10% total)

Ans:

(a) advanced sensor, computer, electronics, and communications
technologies and management strategies (2% each)
(b)

Telecommunication (2%) + Informatics (2%)

2. (a) What are V-V and V-1 communications? (# = > ) (4%)
(b) What is the VANET? (& = 2> Z 2 35p) (4%)
(c) List two major VANET applications. (4%) (12% total)
Ans:
(a) Vehicle to vehicle communication (2%)
Vehicle to infrastructure communication (2%)
(b) Vehicular Ad Hoc Network (2%)
The mobile nodes (vehicles) can communicate each other without
central access points. (2%)
(c) VANET safety applications (2%)
Non-safety applications (2%)

3. List four differences are between VANETs and MANETSs. (8%)
Ans:

» Vehicles mobility (2%)

» Network topology (2%)

» No significant power constraint (2%)

» Localization (2%)

4. (a) What is the Hidden-Terminal Problem? (4%) How IEEE 802.11
solves it with four periods? (8%)
(b) What is the Exposed-Terminal Problem? (4%) (16% total)
Ans:
(a) The hidden-terminal problem occurs (collision at B) when node A
and C sends data to node B (2%)where B can hear from A and C
but A and C cannot hear from g_qgh other (2%)
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IEEE 802.11 DCF
B Contention period (2%)
B Handshake period (2%)
B Data period (2%)
B ACK period (2%)

(b) The exposed-terminal problem (collision at C) occurs when node
C is exhibited to transmit data to node D at the time A is sending
data to B (2%) where A and C can hear from each other (2%)

5. Explain compass routing, MFR and GEDIR position-based VANET
routing protocols. (operation: 2%, 6% total)
Ans:
® The compass routing algorithm, forwards packets to the neighbor N
that forms the smallest angle .~ NSD with the destination, where S is
the forwarding node, N is a potential next hop and D is the
destination.

® In the MFR, node S forwards the packet to node A that is the node
that minimizes the dot product DS and DA.

® In GEDIR, packets are sent to neighbor A that is closest to
destination D, although the distance of the current node, S, to the
destination is less than the distance from node A to node D

6. What is Geocasting ? (2%) List two categories of Geocast protocols.
(4%) Explain how they work. (4%) (10% total)
Ans:
(1) Geocasting distinguishes itself by specifying hosts as group
members (1%) within a specified geographical region, i.e., the
Geocast region (1%)

(2) Data-Transmission Oriented protocols: (2%)
use flooding or a variant of flooding to forward Geocast
packets from the source to the Geocast region. (2%)
Routing Creation Oriented protocols: (2%)
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create routes from the source to the Geocast region via
control packets. (2%)
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(1) 3.850~3.925GHz

(2) 5.850~5.925GHz

(3) 6.850~6.925GHz

(4) 5.650~5.725GHz
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