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Signal Flow Graphs

• Signal flow graph is a graphical representation of algebraic
equations. In this chapter, let us discuss the basic
concepts related signal flow graph and also learn how to
draw signal flow graphs.
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Basic Elements of Signal Flow Graph

Nodes and branches are the basic elements of signal flow graph.
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Node

Node is a point which represents either a variable or a signal.
There are three types of nodes input node, output node and
mixed node.

• Input Node It is a node, which has only outgoing
branches.

• Output Node It is a node, which has only incoming
branches.

• Mixed Node It is a node, which has both incoming and
outgoing branches.
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Example

The nodes present in this signal flow graph are y1, y2, y3 and
y4.
y1 and y4 are the input node and output node respectively.
y2 and y3 are mixed nodes.
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Branch

Branch is a line segment which joins two nodes. It has both
gain and direction. For example, there are four branches in the
above signal flow graph. These branches have gains of a, b, c
and -d.
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Construction of Signal Flow Graph
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Construction of Signal Flow Graph
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Construction of Signal Flow Graph
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Construction of Signal Flow Graph
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Mason’s Gain Formula

• Suppose there are N forward paths in a signal flow graph.
The gain between the input and the output nodes of a
signal flow graph is nothing but the transfer function of
the system. It can be calculated by using Masons gain
formula.

• Weve seen how to reduce a complicated block diagram to
a single inputtooutput transfer function.

• Masons rule provides a formula to calculate the same
overall transfer function.

• Before presenting the Masons rule formula, we need to
define some terminology.
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Loop Gain
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Forward Path Gain



18EC45

Ripal Patel

Signal Flow
Graphs

Signal Flow
Graph
Terminology

Mason’s Gain
Formula

Examples

Construction
of Signal flow
graph for
closed loop
control
systems

NonTouching Loops
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NonTouching Loop Gains
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Mason’s Gain Formula

Masons gain formula is
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Example: Mason’s Gain Formula

Consider the following signal flow graph in order to understand
the basic terminology involved here.
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Example: Mason’s Gain Formula
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Example: Mason’s Gain Formula
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Calculation of Transfer Function using Masons
Gain Formula
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Calculation of Transfer Function using Masons
Gain Formula
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Example 1

Using Mason’s Formula, Find the T.F. Y(s)/X(s)
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Example 1 Solution
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Example 2

Using Mason’s Formula, Find the T.F. C(s)/R(s)
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Solution Example 2
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Solution Example 2
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Example 3
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Solution Example 3

Two forward Path
Four Loops
Two non-touching loops: Three
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Example 4
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Solution Example 4
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Solution Example 4
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Example 5

The signal flow graph for a system is given below. The transfer
function Y(s)/U(s)
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Solution Example 5
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Signal flow graph from Block Diagram
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Signal flow graph from Block Diagram
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Signal flow graph from Block Diagram
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Example: Signal flow graph from Block Diagram
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Solution of Example:Signal flow graph from Block
Diagram
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The End
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