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 2.1 Knowledge Graph 

 Neo4j

FastAPI API , Knowledge Graph

. Table.2.1.1 .

No. Item Spec.

1 API FastAPI

2 Query Neo4j

3 OS Ubuntu 24.04

4 vCPU 2

5 Clock Speed 2.3 GHz(Up to 3.3 GHz)

6 Memory 8GB

7 Storage 32GB

Table.2.1.1 Test Spec.
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 2.3 Knowledge Graph 

Knowledge Graph .

 1. 

 - , Knowledge Graph

 2. TPS(Transactions per Second)

 
sec



 3. :

 - (Number of Active Users) : 350

 - Ramp-up Period : 5s

 - 10 , Time-stamp TPS 

 4. 

 - Pedestrian, Vehicle 
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 1. 

 - 100 , (pedestrian)

50 50

 2. 

 - , 

 3. 

 - Confusion Matrix , 

  (1) Precision ( ) = TP / (TP + FP)

  (2) Recall ( ) = TP / (TP + FN)

  (3) F1-score = 2 * (Precision × Recall) / (Precision + Recall)

 2.5 Knowledge Graph 

 KG Pedestrian TPS 68.8, Vehicle

69.0 , TPS 68.9 . 

.

Label Average Std. Dev. Through
put

Received 
KB/sec

Sent 
KB/sec

Avg. 
Bytes

HTTP Request 191 36.72 66.2502 33.71 9.83 521
HTTP Request 177 11.81 69.2658 35.24 10.28 521
HTTP Request 217 44.52 68.7758 34.99 10.21 521
HTTP Request 191 23.21 69.2247 35.22 10.28 521
HTTP Request 181 13.42 69.2795 35.25 10.28 521
HTTP Request 189 23.72 69.1153 35.17 10.26 521
HTTP Request 190 19.67 69.1017 35.16 10.26 521
HTTP Request 186 23.96 68.6006 34.9 10.18 521
HTTP Request 179 12.1 69.0335 35.12 10.25 521
HTTP Request 189 20.54 69.3619 35.29 10.3 521

TOTAL 189 22.967 68.8009 35.005 10.213 521

검색 결과Table.2.5.1 Pedestrian 
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Vector Embedding 
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 Neo4j FastAPI API

, "pedestrian" "vehicle" 
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 , TPS 68.9 350

, 

Precision 0.7258, Recall 0.9, F1-score 0.8036
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Label Average Std. Dev. Through
put

Received 
KB/sec

Sent 
KB/sec

Avg. 
Bytes

HTTP Request 180 11 69.1973 41.29 10.07 611
HTTP Request 186 21.92 68.857 41.09 10.02 611
HTTP Request 179 15.19 69.2658 41.33 10.08 611
HTTP Request 177 11.26 69.1836 41.28 10.07 611
HTTP Request 189 26.25 69.1836 41.28 10.07 611
HTTP Request 178 11.66 69.1017 41.23 10.05 611
HTTP Request 192 19.84 69.0744 41.22 10.05 611
HTTP Request 181 12.54 69.129 41.25 10.06 611
HTTP Request 187 20.41 67.9744 40.56 9.89 611
HTTP Request 179 11.2 69.2384 41.31 10.07 611

TOTAL 182.8 16.127 69.0205 41.184 10.043 611

검색 결과Table.2.5.2 Vehicle 

Indicators Value

Predicted 62

True Positive(TP) 45

False Positive(FP) 17

False Negative(FN) 5

자연어 기반 검색 성능 결과Table. 2.6.1 


