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Overview of the DAG Matcher Design

The best way of understanding this code is to think how one is supposed to create his own DAG classes. The main
goal inthe design of the project is to facilitate this task by avoiding code redundancy among the different DAG-
derived classes. It isimportant to notice that severa classes, such asthe DAGDatabase, Visua DAG, and etc. need
to work with DAG objects. Within the present design and through the use of virtual functions, classes like the

DA GDatabase do not require explicit knowledge of the kind of DAG they are handling. They will discover the
particular class of aDAG at run time.

The DAG class

The DAG class derives form the LEDA GRAPH<DA GNode*, double> class. This means that aDAG isaLEDA
graph in which the information contained in anode is only a pointer to a DAGNode object. In addition, the edges of
this graph can have aweight represented by a double. Having said this, it is straightforward to conclude that al the
functions associated with a LEDA graph can be used with a DAG. Thus, to iterate through the DAG’ s nodes, we
can use the well-know set of LEDA macros for this porpoise. E.g.

voi d DAG : MyFunc()

{ | eda_node v;
foral |l _nodes(v, *this)
{ DAGNode* p = inf(v);
/1l do something with the info contained in *p.
} }

Since we usually need the information in a DAGNode object, instead of just a simple pointer to this object, thereis
a DA G member function, which simplifiesthe task of accessing thisinfo given aleda node parameter:

DAGNode* DAG : Get Node(| eda_node v)

Then, we can re write the previous code as...

voi d DAG : MyFunc()
{
String str;
| eda_node v;

forall _nodes(v, *this)

{
str = Get Node(v)->CGet NodeLbl ();



/1 do something with the node’s | abel

}

Important point: there are situations in the code in which two nodes that belong to different graphs contain a
pointer to the same DAGNode object. Thisis handled in away that should not create any problem, but it is still
good to know that thisisthe case.

How to derive a classfrom the DAG class?

The simplest way isto take alook at the ShockGraph class and the SGNode class, which are classes derived form
DAG and DAGNode respectively. Otherwise, there isa sort of rule of thumb to create your own DAG-derived class
and DAGNode-derived class. First you will need to provide an implementation for al the pure virtual member
functions (those that have a prototype that lookslike: i nt  Func(int, int) = 0).Then, you can take alook
at al the virtual (but not pure virtual) member functions of DAG and DAGNaode to see which ones of them have a
behaviors that is not the right one for your needs. These virtual functions are called by al the classes that use
DAGs, and so you over right any of them in your derived classes to implement the particularities of your new
DAG-derived class.

The important points to understand are:

» Both DAG and DAGNode work together so you need to derive a new class from each one of them.

* All the pure virtual functions need to be implemented or it will not be possible to create an instance of these
classes.

* Virtua functions give a hint of the kind of functionality that can be change with out affecting classes that uses
DAG objects.

* You can use the ShockGraph class and the SGNode class to see an example of how to implement the pure
virtua functions.

The DAGNodePtr class

This class derives from SmartPtr, which is simply a pointer that keeps track of the number of pointers that point to
the same object. When this number goes to zero, the object is destroyed.

There are two important points to remember about this class:

1. Wecanuseit asif it were aDAGNode pointer (DAGNode*).

2. It smeant to avoid unnecessary copies of DAGNode's, but it requires asmart use of the keyword const to
accomplish this result.

EXAMPLE: How to integrate a new DAG-based class

How to integrate a new DAG-based class within the existing framework for indexing and matching.



1) Any new graph class must derive from the class "DAG"
eg.

cl ass GestureGraph : public DAG
{

}s

2) This new DAG will contain nodes. The particular attributes of each node and all the functions related to these
attributes MUST go in a node class that must derive from "DAGNode".

eg.
cl ass GGNode : public DAGNode

publi c:
doubl e m dSi gn;
doubl e m dScal e;

vi rtual DAGNode* Createbject() const;
publi c:

GGNode(NODE_LABEL Ibl = "") : DAGNode(lbl) { }
GCNode(const GGNode &sh) { GGNode: : operator=(sh); }

virtual void Cear();

vi rtual DAGNode& oper at or=(const DAGNode& rhs);
virtual void Print(ostream& os = cout) const;
virtual istream& Read(istream& is);

virtual ostream& Wite(ostream& 0s) const;

}s

3) The derived classes from DAG and DAGNode have a severa virtual functionsthat can be overloaded. Look for
them.

4) The DAG and DAGNode are abstract classes because they have a pure virtual function that must be
implemented in its derived classes. Thisfunctioniis:

W THI N DAG
virtual DAG* CreateOhject() const;
DAGNodePt r Gest ur eG aph: : Creat eNodeChj ect (NODE_LABEL | bl) const;
DAGNodePt r Gest ureG aph: : ReadNode(i stream& i s) const;
String GestureG aph::C assNane() const;

I N DAGNode
vi rtual DAGNode* CreateObject() const;

And their implementations should be:

/1! Creates a new shock graph object.
DAG* GestureG aph::CreateObject() const

{
}

/1! Creates a new gesture graph node object.
DAGNodePt r Gest ur eGr aph: : Creat eNodeObj ect (NODE_LABEL | bl ) const

{

return new GestureG aph;

return new GG\ode;



}

[*]
Creates a new GGNode and fill its contents with the current
information in the stream

*/

DAGNodePtr Gest ureGraph: : ReadNode(i stream& i s) const

DAGNodePtr node(new GGNode) ;
node- >Read(i s) ;

return node;

}

//! Returns the classs nane
String GestureG aph::C assName() const
{

}

/1! Creates a new node
DAGNode* GGNode: : Creat eChj ect () const

{
}

return "GestureG aph”;

return (DAGNode*) new GGNode();

5) Look at the files GestureGraph.h and GGNode.h for a complete example. In addition, a bigger example can be
found in ShochGraph.h and SGNode.h.

6) Oneimportant function to overload in the DAG-based classis:
virtual doubl e NodeDi stance(l eda_node glNode, const DAG& g2, |eda_node g2Node) const;
and / or

virtual double NodeSimilarity(leda_node u, const DAG from |eda_node v) const;

i.e., one can simple betheinverse of the other. For matching, NodeSimilarity is called.

6) For example, to create a graph whose nodes are blobs and ridges, one must create a graph class, say,
"BlobRidgeGraph", and anode into class, say, "BRNode". This must be done following the steps 1 - 5.



