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Abstract Requirements elicitation and modeling refer to the process of obtaining explicit or implicit
requirements from the requirements text described in natural language, and constructing the
corresponding models through tabular, graphical, and formulaic methods. Requirements elicitation
and modeling is an extremely critical step in software development process, which paves the way for
subsequent system design and implementation, improves the efficiency and quality of software
development, and improves the stability and feasibility of software systems. Researchers have obtained a
series of research achievements in requirements elicitation and modeling. Requirements elicitation and
modeling can be generally divided into three steps: requirements knowledge extraction, requirements
knowledge classification and requirements model construction. Due to the fact that traditional
requirements elicitation and modeling approaches have problems in terms of accuracy and efficiency of
model construction, in recent years, more and more researchers have integrated widely applicable
artificial intelligence techniques with these approaches, and put forward a series of intelligent require-
ments elicitation and modeling approaches, so as to make up for the deficiencies of the traditional
methods. This paper focuses on the perspective of intelligent requirements elicitation and modeling,
and sorts out and summarizes the research progress of requirements elicitation and modeling in recent
years. The main contents include: 1) statistics and analysis of the artificial intelligence techniques
applied in requirements knowledge extraction, requirements knowledge classification and requirements
model construction; 2) summarizing the verification and evaluation methods used in the process of
intelligent requirements elicitation and modeling; 3)summarizing the key issues of intelligent require-
ments elicitation and modeling from two aspects of scientific problems and technical difficulties, and
elaborating on the six research trends including integrated and dynamic model construction, mining
the relationships among intelligent requirements elicitation and modeling and other software engineering
activities, refining the granularity of intelligent requirements modeling, data sets construction,

evaluation metrics construction and industrial practice as the possible solutions to the above problems.
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The future development trend of intelligent requirements elicitation and modeling research is also

discussed.

Key words requirements modeling; artificial intelligence; requirements elicitation; natural language

processing; machine learning; deep learning
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Table 3 Intelligent Requirements Knowledge Extraction Approaches

R3 BHERMARRAZE

2501 EFZ NIRIS TH R A IR TR AR TEORMIR TR Sk
FHP B B3 1 75 oKk [69]
FR/NFR
LDA b3 25 Igas Ra ity 5 T4 E Y 7L [70]
GATE F P F AT E 74 i fig TRk [71]
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Table 4 Intelligent Requirements Knowledge Classification Approaches
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Table 5 Intelligent Requirement Models Construction Approaches
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Table 6 Summary of Evaluation Metrics

Fo WMMGERLE

SCHk Precision Recall F-measure Accuracy Quer-specification Speci ficity
[21.28,48,66,72,81,90] NG N
[80] NG N
[47,59,99] NG N
[49,73] N NG N/
[32] NG N
[41,45,74] N
[107] N
[26,62-65,70,75-78,84,86,89,91-92] N/ N N
[83,88,93,95] N/ Ni N NG

TE /7R SCHRR I T AR bR R Al T 12k

Table 7 Comparison of Various Indicators of Intelligent Requirements Elicitation and Modeling Methods

KT BRIFRRMEZKG ENETIERX L

251 A R Precision/ % Recall /% F-measure/% Accuracy/% Specificity/% Over-specification/%  CHR

SemEval2014 54 4 89.819 86.007 87.869 [26]

CRS,HWS, MSLite %44 709 80® [48]

CRS, HWS #i 4 62.57 66.67 86.57 [49]

JH 84 A 85?2 90? 45@ [47]

ZIERIA 100® 1002 [53]

2R AR 17 639 [55]

B SCA 2 R A 77% 729 749 [63]

B RIE R SR 567 100® 719 [65]

Lol 5 22 451) 98® 430 [73]

Tl B SR SR 92,970 [74]

Tl B R SCAR 91.079 84,729 86.60? [78]

SR 70.87 18.39 [72]

5k 2 8@ 480 620 [76]

Tl B SR SR 43,59 79.99 97.9 [80]

S5 MR B RN TN A dE SR 709 902 [81]

NFR $4f 4 920 860 880 [84]

o 89.729 [45]

%;2;?21” NS 709 862 82@ [89]

- 749 59@ 64¢ [92]

Reddit 815 780 94® 85® [86]

PROMISE R B 88@7 54C 662 1oo@‘i [88]

71.79 71.59 709 71.59 [93]

PROMISE & 3K & 100® 100® [32]

2 S it ATM;;Z;;;;%&% 94,440 100® 41.18® [59]
i .

I PROMISE 753K J§ 862 862 88@ [95]

P A3 1R 1 R A 609 719 55% [99]

T - OF7m P B 4 L i T 528 O Fom 20 Ble 48 1 AY-F R 258
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