


Figure 3. A Pathfinder network of one SME’s ratings based on the combined ratimgpodanceof links andvolumeof
communication among DUOC and other entities in an ISR-Strike mission.

The second method we used to create a single thevolumeof communications. The links in the
network provides a graphical solution to combining the resulting network are identical to the links in Figure 2
importanceandvolumeof communications and is not (i.e., all links are important) but here those links are
based on Pathfinder analysis of a new data set. To weighted by the degree to which they carry voluminous
combine the networks, we used the original Pathfinder communications. Figure 4 illustrates this method,
network generated for thmportanceof depicting the communication strength of each channel
communications as a starting point and weighted the (or link), where higher numbers indicate more important
links in that network with the original ratings given for and frequent communications.

Figure 4. The origindmportancePathfinder network weighted by the ratings of theimeof communication among
DUOC and other entities in an ISR-Strike mission.



Due to space limitations, we highlight only a few of
the interesting features of these pathfinder networks. In
each pathfinder network, the TC (i.e., DUOC leader) is a
hub for important communication links and frequent
communications. Furthermore, as seen in Figure 4, the
number of links connecting the TC to other entities and
the strong communication channels leading to the TC

suggest that this DUOC member is coordinating the push

and pull of information, gathering information and

distributing subsets of that information to the appropriate

entities. Finally, these networks introduce important
guestions to pose to SMEs. For instance, is there a
particular member of the GCS that is primarily involved
in the communications with the DUOC? Is there an
entity in the AOC that should be re-located to the DUOC
to minimize the number of links between the two
entities?

DISCUSSION

We have developed a method for constructing
surrogate communication networks based on subject-
matter experts’ understandings of the typical
communications that may occur among and withirf a C
cell that does not yet exist. Our approach utilized
Pathfinder in a non-traditional way by constructing
communication networks based on SME’s ratings of
how 1) important, 2) voluminous, and 3) diverse
communications are envisioned to be.

Although the similarity among SME’s networks was
moderate, due to the level of our SMESs’ experience, we

assume the surrogate communications networks we have

constructed provide a reasonable description of the
communications in the envisioned €ructure.

However, these communications networks do not
necessarily reflect what is ideal. That is, the preliminary

design of the DUOC and its communication networks, as

well as the SMES’ conceptualizations of this design is
not necessarily ideal. Nevertheless, the networks, and
the differences in the manner by which experts
conceptualize the system, can highlight problems or
issues in the current or conceptualized system.

For example, the networks can highlight problems
with the distribution of tasks and workload, as evidenced
by a high number of importance and volume links for a
single individual. The potential problems identified
through the surrogate communications networks will

guide our future interviews with SMEs and ultimately
facilitate the initial design of the operations cell.

The critical features of this method we have
developed for constructing surrogate communication
networks are as follows. First, the method can be
implemented in virtually any domain where multiple
communication links exist. Furthermore, minimal effort
is required to adapt this method to various tasks.
Finally, although surrogate communication networks
serve as a useful tool at any stage of a system’s design,
they are especially valuable during the initial design of
an envisioned world, as they provide a starting point for
designers to iterate upon.
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