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Researchers analyze semantic trajectories

However, there are some limitations:
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research findings. Figure 1. (a) Sample and (b) semantic trajectory

* Quality of source data: Errors in the data Figure 2. Stops dataset
directly affect the reliability of the results.

© Bogorny, V., Avancini, H., Paula, B. C. de L., Kuplich, C. R., & Alvares, L. O. (2011). Weka-STPM: A software architecture and prototype for semantic
trajectory data mining and visualization. Transactions in GIS, 15(2), 227-248.




Typically, semantic trajectories modeling follows
this framework
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Figure 3. Example semantic trajectory depicting a tourist Figure 4. An example knowledge graph representing
behaviour in Athens, starting from a simple trajectory, and  knowledge about the Acropolis and related entities, e.g.,
resulting in a semantic trajectory museums, visitors

© Angelis, S., Kotis, K., & Spiliotopoulos, D. (2021). Semantic trajectory analytics and recommender systems in cultural spaces. Big Data and
Cognitive Computing, 5(4), 80.




Typically, semantic trajectories modeling follows
this framework
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© Bogorny, V., Avancini, H., Paula, B. C. de L., Kuplich, C. R., & Alvares, L. O. (2011). Weka-STPM: A software architecture and prototype for
semantic trajectory data mining and visualization. Transactions in GIS, 15(2), 227-248.




Research Group "Catch the Bot" Dataset

How to identify semantic features in literary works using advanced
models?

This task involves analyzing thematic variations and context-dependent
meanings.

We use a dataset from global literary repositories, applying state-of-the-
art semantic analysis techniques.

Main question: can we find the best model to detect semantic
trajectories in texts?

Hypothesis: The T5 (Text-to-Text Transfer Transformer) model, which
unifies NLP tasks into a text-to-text format, provides the highest accuracy
for detecting semantic patterns.




World literature corpus extracted from global database
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Figure 6. Perseus Digital Library provides access to texts of ancient works

© provided by Perseus Digital Library



What’s new (mT5 + "Catch the Bot" data)

mT5 covers up to 101 languages, utilizes extensive datasets like Common Crawl,

supports 300M to 13B parameters, and has the potential for improved
performance in low-resource languages with further refinement.

w -
3 b —— =0.2
a 1% o=0.
= 10° {0\,
2 T —— a=0.3
— A 1 — =
.E 10° § e a=0.7
i ] e e e = e
= 1 ——
<« 107 —— —
0 E — ———
1 i —— I
= 1 B T
& B
%5 10° 4 e S
" < L L (N (v (U O Y 1 A A A ! A 0 A O A O O O O D e e e e —
%105] Ei |
8]
=S
T T T T T T T°T T T T T LI T TrT T TT T TrT 1717 T LI T TT T T TTT
oV e N O DN OMNMEX o MU pE L CU s MmN s O = e e Ny S C U M = = O =N D I C > D RE0QUCE RO ETD I C I M > ER0= L0
=R L co BB iN s n BUS2EF B EREE0EE U-"E.D"J_*"ﬁc"ulﬂ‘-'""*:—-Eéi—‘fEm""_EEE3":‘_u““"—x'\‘a"’"E:EE“Um'quEm“UMEQHE:"‘MEMEMJ:‘C:EH EE—%:-:“":«
i | i | 1 i i | = = =
: ; : T :
= = (1] = =]
i — 1.8 g =

Figure 7. mT5: A Massively Multilingual Pre-trained Text-to-Text Transformer
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© Xue, L., Constant, N., Roberts, A., Kale, M., Al-Rfou, R., Siddhant, A., Barua, A., & Raffel, C. (n.d.). mT5: A massively multilingual pre-trained

text-to-text transformer. Google Research



Metrics

Average F1: It is important for evaluating how well the model can detect and correctly interpret various
meanings and themes in the text. This metric helps assess how accurately the model captures key
thematic elements and contextual variations, even if they don’t exactly match expectations.

EM (Exact Match): It is relevant when an exact match between the model’s output and the original texts

is required. This is especially crucial for tasks that need precise interpretation of meanings and detailed
analysis, which is essential in literary studies.

Both metrics help understand how well the model handles tasks related to text analysis, where
variability and accuracy of interpretation are key factors.

____ Tsk | Dataset | Wodel | MetricName | _MetricValue

Reading
Comprehension MuSeRC MTS5S Large Average F1 0,844
Common Sense
Reasoning RuCoS MTS5S Large Average F1 0,57
Common Sense
Reasoning RuCoS MTS5S Large EM 0,562

© Xue, L., Constant, N., Roberts, A., Kale, M., Al-Rfou, R., Siddhant, A., Barua, A., & Raffel, C. (n.d.). mT5: A massively multilingual pre-trained text-to-
text transformer. Google Research




Semantic trajectories modeling scheme
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Developed Methods for Analyzing Semantic
Trajectories of Literary Works

1 Established a model for literary analysis that identifies thematic
trajectories and segments texts, seamlessly integrated into analytical
software.

2 Created a new algorithmic framework capable of detecting semantic
features in literary texts.

3 Successfully combined textual and contextual data to train the
algorithm, enabling it to recognize and interpret complex semantic
patterns effectively.



Prospects

1 The analysis of semantic trajectories in literature allows scientists to
develop new approaches and tools for studying linguistic and cultural
changes in texts, thereby expanding the boundaries of linguistics and
literary studies. This contributes to a better understanding of both
historical and contemporary literary processes and trends.

2 Using these methods can enrich cultural perception and
understanding of literary movements and changes in language.

3 Semantic trajectory analysis can reveal communication patterns in
global conflicts and diplomacy, aiding the UN's goals of enhancing
security and stability by providing insights into international relations

and geopolitical dynamics.




