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Generalized Operators and Their
Semantics

‘Relation name | Symbol | constraints, V i, 1<i<n
‘before | (B/ Tt < T’

‘meets 7%= Tiy1’

overlaps. | O T < Tt < T < Tip® |

. contains | C T < T’ < it < T

| starts S T = Tiga® A TS < Ty
completes O | &' <t AT =7

lequals |7 FE | mP=nu’ AT =TS

T = start'ing_coordingte_of object 7, e = en&iﬂg"(@qtdinate.of object 7;
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Video Databases:

| | Example of Knowled ge

Slam—dunk 1s a scored basket where a player’s hand
is top of the basket rim and grabs the rim

instantaneously after the basket is successful.

A scored basket is categorized as slam~dunk if the
s the basket is greater
ion foree, i.e. it 1smt a free fall.

acceleration of the ball towar

than the gravita
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A Relational Schema

-

' - Compos:te Temporal Event Database
Composua Ternporal Event_1. ‘Composite_Temporal_ Event k
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Video Query Processing
(Query-by-Video-Example)

- Sketches of shape and pos_ition‘ of -objects.

Different frame samples w1th some skip disctances. |

e et ]|

Easy to express but pmr cognition of ebje ts and

sxmxlanty matching
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Petri—-Net Based Model

Definition: The Petri net is defined as a bipartite, di-
rected graph N=(T, P, A) where:

T = {t1,t2,...tn} is a set of transitions (bars)
P = {pl,p2,...pm} is a set of places (circles)

A: {TxP}U{PxT} ->1,
I ={1,2,...} is a set of directed arcs.

A marked Petri net N* = {TP,A,M} includes a marking
M which assigns tokens (dots) to each place in the net:

M:P —> L1 = {0,1,2,...} is a mapping from the set of
places to the integers




Timed Petri Net

Transitions are used to model processes and the firing of
a transition becomes an event with the duration equal to
the execution time of the process.

Augmented TPN:
- Represents processes by places instead of transitions.

Nonnegative execution times are ass1gned to each
place in the net.

The notion of instantaneous firing of transitions is pre-
served, and the state of the system is always clearly rep-
resented during process execution (tokens are at all
times in places, not transitions).

This ”augmented” model has the advantage of com-
pactness of representation.

27



Rules of Execution of Petri Net

Tokens are used to define the execution of the Petri net.
Their number and position change during execution.

Firing of transitions change the marking M.

A transition is enabled to fire iff there is at least one to-
ken in each if its input places

Time from the enabling of a transition to its firing is idet-
erminate. |

Inderminate is the order of firing of two or more current-
ly enabled transitions. |

If two or more transitions are currently enabled by the
presence of a token at the same input place, the firing of
any one of these transitions removes that token and de-
posits it in each of its output places. The remaining tran-
sitions are disabled (transitions in conflict and require
decision to made among multiple output paths)



An Example /

. 1 3
- Fig. 2. The marking after ¢ firgs in Fig. 1. ‘

Lo 1. S3
'Fig. 3. The marking after ¢, fires in Fig: 2.



Features of Petri Net

1. Representation of concurrent, asynchronous, and
non—deterministic activities,

2. Capability of decomposition into multiple or hierar- -
chical graphs,

3. Analytical capabilities for structure and dynamics.
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Properties of OCPN

Reachability: OCPNs are deterministic because no con-
flicts are modeled, transitions are instantaneous, and
tokens are remain at places for known, finite durations.
The result is alinear sequence of states indicated by the
-reachability tree for an OCPN.

Liveness: Liveness implies the absence of deadlocks. A
Petrinet is live if, for all markings M in the reachability
set of the initial marking R(Mo), it is possible to fire any

transmon thmugh some progressing firing sequence.
] L siated.da got indicate any to-

Boundedness: A Petri net is k—bounded if the number
“of tokens at each place in a net does not exceed some k
for any marking reachable from the initial marking Mo
[PET77]. If the netis 1—bounded, it is called safe.
OCPNs are built with pairwise composition process
without cycles, OCPNS, they are safe.

Conservation: A Petri net is conservative if the number
of tokens in the net does not decrease. Forthe OCPN,
the number of tokens varies with the concurrency of the
presentation processes, and therefore is not conserva-
tive. However, the initial and final number of  tokens
always remains equal to one, as discussed.
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(Playout Deadline Ge@

e Determine playbut times given the precedence relations and
playout durations captured by the OCPN. )

e Playout deadline — Deadlines for data retrieval — Buffer-

; P — G ——————
‘ing requirement —

o Use Serialize-net for playout deadline generation
G —



Serialize-Net Algorithm

[ﬂ'] = 0

new_marking = true
while new_marking
new_marking = false
for each transition ; in T
if M(p;) > 1, V)¢ A(pj, 1) > 1 then
new_marking = rue
M(p;) = M(pj) — 1, Vj: A(p;, 1) > 1
M(py) = M(pi) + 1, vk 1 At po) > 1
st; = max ({m; + 7;}), Vi + A(pjs t;) > 1
T, = St;, Yk : A, pr) > 1
end
end
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