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User Identification and Tracking System
via LLM-Based Semantic Style Analysis

AL @A R Q A A2, S Edgk-a
Dohyun Kyoung!, Kyon-Mo Yang?, Jangseok Oh?, Kap-Ho Seo’

Abstract: This paper proposes a user tracking system based on semantic style recognition using a
Large Language Model (LLM). To overcome the limitations of traditional face recognition in
non-frontal or occluded scenarios, the proposed system extracts clothing styles and colors using
GPT-40, a multimodal LLM, and combines this information with YOLOv5-based segmentation and
DeepSORT tracking. The extracted style features serve as robust identity cues that enable consistent
tracking even when a user’s face is not visible. Experiments conducted on RGB-D image sequences
with three subjects demonstrate the system’s high recognition accuracy and improved ID stability
compared to conventional tracking methods. The integration of LLM-based style analysis enables ID
restoration after tracking failures and enhances tracking performance in complex environments. The
proposed framework shows strong potential for use in indoor robotics, smart surveillance, and

human-robot interaction applications.

Keywords: Style-based User Recognition, LLM-based Style Analysis, User Tracking, Semantic

Recognition, Non-face-based Identification
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[Fig. 1] Architecture of LLM-based style recognition system
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[Fig. 4] Architecture of style tracker based on DeepSORT
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[Table 1] Pseudo-code for target ID matching

Line Pseudocode
1 for each bbox in tracked results do
2 (x1, yl,x2,y2, track id) < bbox
3 ox — (z1+22)

2
4 ey - (1 ; y2)
5 dist — V(e —t2)? + (cy—ty)?
6 if dist < threshold and dist <min_dist then
7 min_dist — dist
8 matched id < track id
9 end if
10 end for

11 if matched_id !=None then
12 name by id[matched id] < target name
13 endif
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[Table 2] Style list

Top Style T-shirts, Dress, Blouse, Hoodie
Bottom Style Pants, Skirt
Color List |Black, White, Blue, Red, Gray, Brown, Green, Yellow

[Table 3] Color mapping list

Original Color Normalization Color
Dark blue, Navy Blue
Wine Red
Off-white, Ivory White
Coal-black Black
Charcoal Gray
Beige Brown
Light green, Lime Green
Flesh Yellow
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[Table 4] Average recognition accuracy of LLM response

Target Average recognition accuracy (SCORE)

A 98.57

B 89.38

C 81.20
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[Table 5] Parameters of DeepSORT

Parameters Value
MAX DIST 0.4
MIN_CONFIDENCE 0.4
NMS MAX OVERLAP 0.5
MAX 10U DISTANCE 0.7
MAX AGE 90

N_INIT 1

NN_BUDGET 100
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(@) Tracking results using DeepSORT only
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(b) Tracking results using the LLM-based style recognition system

[Fig. 6] Frame-by-frame results of human tracking
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[Table 6] Tracking performance of LLM-based style recognition
system

(a) Summary of tracking results using DeepSORT only

Number of total Number of Tracking success
correctly tracked
Target frames frames rate
0,

(frames) (frames) )

A 908 51 5.62

B 1,018 77 7.56

C 1,066 812 76.17

(b) Summary of tracking results using the LLM-based style
recognition system

Number of total Number of Tracking success

Target frames correfc\:i:g:cked rate

(frames) (frames) )

A 908 671 73.90

B 1,018 762 74.85

C 1,066 930 87.24
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