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Interactive Drawing-based Psychological Analysis using Object
Detection and Generative Language Models
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Abstract

This study proposes an interactive psychological analysis system that analyzes non-verbal emotional expression
through drawings and provides empathetic counseling feedback. The proposed system receives users’ drawings and
counseling input through a Gradio-based interface and detects key objects in the drawings using YOLOvS. The
detection result is summarized as detection success or failure and provided to GPT-4o-mini together with the user’s
emotional and situational input to generate empathetic counseling feedback. The object detection model was trained on
330,000 synthetic images across 33 classes, achieving approximately 0.92 mAP50 and 0.78 mAP50-95 on the training
data. The system also integrates automatic PDF report generation to support the documentation of analysis and
counseling results.
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Table 1. Class composition of the object detection model

No. Class No. Class No. Class
1 house 12 fence 23 | shoulder
2 window 13 shadow 24 leg
ground._li
3 door 14 25 foot
ne
4 tree 15 grass 26 button
5 person 16 tulip 27 clothes
6 cloud 17 daisy 28 | underwear
7 sun 18 blueprint | 29 branch
8 wall 19 face 30 leaf
9 chimney 20 eye 31 Crown
10 smoke 21 nose 32 root
11 roof 2 mouth 33 apple
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Table 2. Training results of the object detection model

Evaluation metric Result
Box loss 0.38
Classification loss 0.28
Distribution focal loss 0.81
mAP50 0.92
mAP50-95 0.78
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