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its geographical location, and packet forwarding is performed
based on the locations of the nodes. Each node broadcasts
a hello message periodically to notify its neighbors of its
current position; based on this information, each node sets
up a neighbor information table that records the positions of
its one-hop neighbors. In general, each packet is routed to a
neighbor closer to the sink than the forwarding node itself
until the packet reaches the sink. If a node does not have any
neighbors closer to the sink, a fallback mechanism is triggered
to overcome this local minimum. Upon arriving at a void, some
typical protocols (e.g., GFG [18], GPSR [19], etc.) switch from
greedy mode to face mode to circumnavigate the void. When
the current node is closer to destination than the node initially
starting the face mode, the protocols return to greedy mode
(the void is considered circumnavigated), and chooses the next
hop using the left/right hand rule.

C. QoS provisioning for delay sensitive traffic in WSNs

Many applications of WSNs require QoS provisioning for
time-constrained traffic, such as real-time target tracking in
battlefield environments, emergent event triggering in monitor-
ing applications, etc. Recent years have witnessed increasing
research efforts in this area [20]–[22]. For example, SPEED
[23] is an adaptive real-time routing protocol that aims to
reduce the end-to-end deadline miss ratio in WSNs. MM-
SPEED [24] extends SPEED to support multiple QoS levels in
the timeliness domain by providing multiple packet delivery
delay guarantees. Yuan et al. [25] proposed an integrated
energy and QoS aware transmission scheme for WSNs, in
which the QoS requirements in the application layer, and the
modulation and transmission schemes in the data link and
physical layers are jointly optimized. EDDD proposed in [26]
provides service differentiation between best-effort and real-
time traffic. Our work is closely related to hybrid geographical
routing (HGR) [27] scheme which provides a flexible trade-
off between energy consumption and end-to-end delay. The
HGR scheme is further extended to DHGR (dynamic hybrid
geographical routing) to satisfy the end-to-end average packet
delay constraints of specific applications while minimizing the
energy consumption.

III. ARCHITECTURE OF MOBILE MULTIMEDIA SENSOR
NETWORKS

Due to node mobility in MMSNs, some multimedia sen-
sor nodes can move to various critical locations for col-
lecting comprehensive information such as image or video
stream. Previously, the issue of guaranteeing soft QoS delay
for delivering multimedia streams while prolonging lifetime
over a bandwidth-limited and unreliable sensor network is
addressed by exploiting multiple node-disjointed paths, in
order to achieve load-balancing, reduction of path interference,
enlarged bandwidth aggregation and fast packet delivery. How-
ever, those work are targeted at multimedia transmission over
static WSNs [1]. In comparison, the proposed MMSNs have
the following features:
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Fig. 1. A Simple Illustrative Architecture of Mobile Multimedia Sensor
Network

• Traditional WSNs have the intrinsic characteristic of
scalar data collection (e.g., temperature, humidity, air
pressure, etc.), which is hard to elaborate some com-
plicated events and phenomena. In MMSNs, multimedia
sensor nodes can provide more comprehensive informa-
tion such as pictures, text message, audio or videos.

• The merging of mobility into multimedia sensor nodes
further improve the network performance, such as locat-
ing mobile nodes to an optimal positions for fast mul-
timedia services, approaching targets for enhanced event
description with high resolution image or video streams,
the additional capability for exploring a larger area of sen-
sor nodes to disseminate multimedia streams, as well as
various advantages in traditional mobile sensor networks
(e.g. load balancing, energy efficiency, improving fairness
on the data collection, and coverage optimization, etc.)

• Though the mobility of multimedia sensor node provides
the advantage, the network topology becomes dynamic,
which brings difficulties in both the data communication
and data management.

Fig. 1 shows a simple illustrative architecture of MMSN.
When a mobile multimedia sensor node (MMN) moves in
MMSNs, it periodically sends a multimedia flow at a new
location. If a geographic routing scheme is used, the MMN
sets up an individual path to the sink node for each multimedia
flow. As time goes on, a series of paths will be built up while
the MMN moves along a certain trajectory. Given the illustra-
tive scenario shown in Fig. 1, the sequence of the constructed
paths to transmit multimedia traffic to the sink could be:
Path-A, Path-B, Path-C, Path-D, Path-E. If the mobility mode
and multimedia collections are controlled by other systems
intelligently, more and more automated applications can be
generated for industry and daily life.


