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Semantic Sequences
« Chronologically ordered elements.
« Semantic meaning.
- Potentionally a duration.
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Variety of Semantic Sequences
Mobility trajectories.

Life paths.

Patient records.

Various activity flows :

. Ontologies.
. Sequences with

« Production chain steps. closer.

- E-learning exercises.
- Database queries.

« Songs in a playlist.
J5 | Playll . Fuzzy Logic.

. Sequences with
smaller time shift are
temporally closer.

Comparing Semantic Sequences

. Semantic Similarity

elements are semantically

. Temporal Similarity

Activity

) T

Move Sport Work Home

Human-powered Motorized ====1 @ ﬁ Hi
close AN
A 35 A BR de

'
o

— Membership Function

o o o
& ()] w

Membership Value

o
N

Relative Fuzzy Temporal Hamming

1. Time-Length Comparabilty

* Fuzzy index that reflects the comparability of two
sequences in terms of their time length.

- Meaningful and consistent comparison.

- Similarity value based on the difference in their
time lengths.
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4. From FTHA to SImA

- We obtain a distance measure that we transform
into a similarity.

 FTHA is proven to be bounded by the sequence
time length (in this case 1).

iy (S, ) =
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2. Duration Normalization

- Adjusting the element durations of each sequence
to relative values.

- Sum of normalized durations equals 1.

5. Similarity Agregation

- Unified Metric using a T-norm.

- Mathematically sound and proportional
fusion of both measures.

RFTH(S,.S) = T(1.(S,.Sh). sima(Sa. Sp)

Example

3. Application of FTH

« Time-weighted cost function that ensures
that longer elements incur a higher editing
cost.

FTHA(S,. ;) = max{FTH, (S, — S,), FTH, (Sh,r‘. B i)}

Pipeline for Relative FTH
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Walk - Bike

Color code: - Shopping - Work

Examples of temporal semantic sequences: activity types are represented by
colors, and their durations are indicated by time slots, with each slot
representing half an hour.

5. Similarity Agregation

0.75 0.75 «

FTHA 0.42 0.51 0.44 0.04

SimA 0.58 0.49 0.56 0.96

Zadeh: 0.5 0.49 0 0.75
Min(lc, SimA)

Probabilistic T-norm: 0.29 0.36 0 0.72

lc x SImA
tukasiewicz: 0.08 0.24 0 0.71

max(0, lc+ SimA— 1)

T-Length comparability index, FTHA distance, simA similarity and 3 T-
norms, between sequence S and each of the sequences S1, S2, S3
and S4.
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1. Time-Length Comparabilty

lc 0.5 0.75 0 0.75 l

Time-Length Comparability Index between sequence S and

2. Duration Normalization

each of the sequences S1, 52, S3, and S4.
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4. From FTHA to SIimA

-

SimA

SIMA between sequences S1, S2, S3, and $4.

Representation of the normalized versions of sequences S, S1, S2, S3, and S4.

Each time slot represents 0.1 '

3. Application of FTH

FTHA

FTHA distance between sequences S1, 52, S3, and 54.
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Future Work
= Comparison of sequences with missing data or irregular event
patterns.
= Query Language capable of formulating complex queries on
temporal semantic sequences.
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