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Abstract Police dossier, as one of the main records handled by the police department, contains massive and crucial
policing information. As an important means, efficient information extraction from police dossier is helpful for case
analysis, crime trend prediction, and the improvement of the public security management. However, the text of police
dossier is written by police officers using natural language, which makes it difficult to extract crucial information.
Traditional information extraction of police dossier heavily relies on manual effort and predefined templates, resulting
in low efficiency and poor generality. Considering the particularity of police dossier, in this paper, a knowledge
extraction method based on deep semantics analysis is proposed. This method consists of two core tasks: named entity
recognition and relation extraction. Focusing on Chinese text, we propose a named entity recognition method that
integrates structural and glyph features of Chinese characters. On the basis of entity recognition results, with the help
of a specially constructed policing thesaurus, a relationship extraction method combining rule based and trigger word
is proposed. Both on a publicly available Weibo dataset and a real dossier dataset provided by our partner a local
police department, compared with several baseline named entity recognition models, our proposed method shows
better performance in classifying exact entities and finding more potential entities. The automatically extracted
relationships have also been verified and committed by the police department branch. A particular information system
has been used in practice.

Key words smart policing; police dossier; knowledge extraction; named entity recognition (NER); relation

extraction
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Fig. 1 The overall framework of our proposed method
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Fig.2 The structure diagram of the improved NER network
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Fig.3 The improved VGG16 network
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Table 2 Example of Entity Relationship Types
R2 EFXREBTA

s RIS il

1 INGES BN BN BHEA
2 ESiES]l wer. VM. (L

3 BA BA. =6, 548, B
4 Wk WAL &m BV, I
5 B P R fEEK . SRR

SRR SRR, AT 5 A E R AR R R ) 2 IR
AVHE, 8 T 5 RS C R I, Wk 2 k.

BE R G20 SCAS Th 0 R SR AR SR, AR SCHEE LT
B RAE . FIRAE 6 AR AT R A I
P, I FH [R) SCaa) i) bR e i e RS T R
S lan g 3 FioR.
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Table 4 Entity Type Statistics of Police Dossier Dataset
®4 BSREIREDIELER ST

e FeARSA Kt Bt i L5/ 9%
1 A% (PER) 3686 4191
2 k4 (LOC) 1288 14.64
3 414 (ORG) 368 4.18
4 FNHH)4 (CAS) 1319 15.00
5 )45 (TIM) 1689 19.20
6 Y4 (GOO) 446 5.07
33 GROMW
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B o Al 1 R B B, R 4R AR R &2 Ok ] Name SE A |
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Nominal 55 A& K& % > 808t 4 b FLUE BEAT 5250, A&
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Table S Model Performance Comparative Results

x5 REMRELER %
F1d
H
Name SZ4& Nominal SE{A FIrAg SR
Peng and Dredze 55.28 62.97 58.99
Lattice-LSTM 53.04 62.25 58.79
LR-CNN 57.14 66.67 59.92
PLT 53.55 64.90 59.76
FLAT 60.32
MECT 61.91 62.51 63.30
AR SCARERY 61.94 64.98 63.41
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oA R 1 il 44 S PR TR A R ) 3R BN I T A A
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SRR &5 AT AR
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Fig. 5 System architecture diagram
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Fig. 6 An example of the modeling platform
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Fig. 7 An example of the mining platform
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