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There are many research topics in high-speed
networks providing multimedia information services. In
ATM networks, traffic control and management and
signaling system are two issues not being solved and till
being studied and developed. This project takes three
years to analyze and design the traffic control and
management schemes for all kinds of CBR, VBR, and
ABR services; and the schemes will finally be
implemented into microcontroller chips to satisfy the real-
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time requirement and fulfill the realization purpose. In the
mean time, the study on signaling system, necessary for
carrying these traffic control and management messages
between customer premise equipment and node (or UNI),
is also included. Thus, the first subproject will design and
analyze the traffic control algorithm for VBR services,
using neural-net and/or fuzzy logic techniques from time-
domain or frequency-domain points of view. The second
subproject will study and design the signaling system
using object-oriented design, where the features of the
signaling system include point-to-point cases, point-to-
multipoint, virtual path services, etc. The third subproject
is to develop and analyze universal flow control schemes
to effectively predict and control QoS demanded by
heterogeneous CBR applications. The fourth subproject is
to propose a viable flow control algorithm for ABR
services. Moreover, it will examine and analyze the
strengths and weaknesses of current existing promising
source traffic models (MMBP, MMPP, MMFP, Self-
similar traffic modeling) and offer appropriate anaysis
based on the sdected models for ABR traffic
management.
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TEP is responsible for the periodic estimation of the
Hurst parameter (denoted as H), and the prediction of the
short-term mean and variance of ABR traffic. Specificaly,
H is periodically estimated based on wavelet anaysis[7].
The short-term mean and variance for the subsequent
frame are predicted by means of an on-line neural-fuzzy
approach (NFTP)[§].

NFTP performs on-line traffic prediction based on a
self-constructing neural-fuzzy inference network [8]. It is
involved in two phases of learning: structure and
parameter learning. The dructure-learning  phase
determines the structure of fuzzy if-then rules, and the
parameter-learning phase tunes the coefficients of the
rules adapting to the input traffic dynamics. Unlike
exigting neural-fuzzy models using sequentia learning,
NFTP performs the structure and parameter learning in
parallel. This makes NFTP advantageous for fast on-line
prediction.

Figure 8 illustrates an NFTP network with three
inputs. This network predicts the future CNF (Common
Notification Field) value ( N4), which corresponds to the
mean number of active MTs in the subsequent frame,
based on three input values taken from three most-recent
CNF values (denoted as N, i=1to 3). At the end of each
frame, in addition to predicting the CNF value of the next
frame, NFTP also performs the learning operation
described above. The simulation results revea that
IMACS could support various QoSs and adapt to the
variation of traffic sources to improve system utilization
by adopting TEP.
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