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1.2 CHARACTERIZATION AND SELECTION OF DRIVER NODES

ND

1.2.1 Techniques to Find Minimum Number of Driver Nodes

(a) Minimum Input Theory for Digraphs Based on Structural Controllability
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Figure 1.1 : Single input controllable networks (a) Network is Controllable, Structural Controllable and
Strong Structural Controllable, (b)Network is not Controllable through v1 node and, (c)Net-
work is Controllable and Structural Controllable (Source: Liu et al, 2011)
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Figure 1.2 : A schematic diagram of controlling of a directed network, (a) Digraph G(A,B) and, (b) Cac-
tus of the network (Source: Liu et al, 2011)
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ND = max{1;n− rank(A)} A n
ND = max{1;n− rank(WIn×n + A)}
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(c) Source and Sink Nodes Based
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(d) Control Energy Based
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Figure 1.3 : Seven nodes network showing different choices of driver nodes and output nodes (a)
{v1,v4}, (b) {v3,v2}, (c) {v4,v7}, (d) {v5,v6}, and (e) {v6,v3}
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(b) Control Range Based
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(c) Control Capacity and Backbone Based
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(d) Control Energy Based
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