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Fig. 9. Hardware Testing Scenario

lower density gives the objective function less options making
the difference in performance of mRPL and D-RPL down
to 2% only. Higher node density increases the chance of
collisions and leads to higher packet loss due to interference
and congestion [28].

D-RPL depends on data packets as well as control packets
to manage mobility making it adapt to topology changes. It is
also less prune to inaccurate RSSI readings because it involves
the objective function metrics in the parent selection process.

The practical and simulation results are almost the same in
spite of the external factors that are expected to affect practical
testing. This confirms that Cooja is successful in emulating the
actual hardware and providing a realistic channel model.

VII. CONCLUSION AND RECOMMENDATIONS

In this paper, D-RPL is implemented for the dynamic
applications of IoT to accommodate the network requirements
and mobility demands of these applications, it is based on and
compatible with RPL making it a flexible and scalable solution.
Simulation results show that D-RPL improves the PDR, end-
to-end delay, and energy efficiency of the network for different
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mobility scenarios.
D-RPL shows that it adapts to mobility changes better

than relevant RPL-based protocols, achieving more than 10%
improvement to PDR with better end-to-end delay and better
energy consumption compared to mRPL. Simulation results
also show the importance of the objective function and its im-
pact on mobility management in RPL. The proposed objective
function D-OF complements the operation of D-RPL giving
reliable performance and efficient routing mechanism.

The design of D-RPL makes it adapt to other objective
functions as well because it does not imply any metrics without
consulting the objective function and uses RSSI only to detect
mobility and not to make a final decision. Using the RSSI-
based reverse-trickle algorithm in D-RPL leads to similar
responsiveness to mRPL in low density networks. Including the
objective function metrics improves the performance of D-RPL
making it more efficient in highly dynamic scenarios. The op-
timization of the objective function to improve mobility man-
agement is essential to achieve higher network performance.
It’s worth mentioning that using mRPL or mRPL++ give better
results in scenarios where it is feasible to have static nodes
are in range of all mobile nodes. Further optimization and
testing for the objective function parameters is still required to
improve mobility management in dynamic networks.
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