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ABSTRACT

Owing to the difficulty of constructing large-scale datasets and the scarcity of Korean-language
resources, recent deep learning-based patent retrieval research gaces limitaions in improving
model performance. To address these challenges, this study proposes a methodology for
automatically building a large-scale patent retrieval dataset from Korean patent documents. The
method automatically extracts semantically related pairs of technical components between patent
applications and cited prior art using claim comparison tables in office action notices. In addition,
the sentences that are most similar to each technical component are extracted from both the
patent application and the cited prior art documents. Korean patent XML parsing techniques are
combined with a KorPatBERT-based CPC classification model, and a hybrid similarity measure
integrating sentence embedding-based semantic similarity with lexical similarity is employed.

Subsequently, a large-scale, high-quality dataset approximately 19 times larger than a manually
constructed expert dataset was built and validated through large-scale experiments simulating
real-world retrieval environments. Experimental results indicate that models trained on the
automatically constructed dataset achieved Top-70 accuracy comparable to or better than those
trained on expert-built datasets. Accordingly, this study presents a practical and cost-effective
approach for constructing high-quality Korean patent retrieval datasets and demonstrates
improved performance and real-world applicability.
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<H1 CPC THAY FHE| 2| 2=(ver. 2023.1)>

section class subclass maingroup subgroup (CPC)

A 16 87 1,461 29,891
B 38 172 2,876 57,953
C 21 89 1,787 38,581
D 10 4 411 5,793
E 8 32 433 9,227
F 19 103 1,647 28,065
G 15 87 985 38,398
H 6 52 806 39,608
Y 3 1 349 18,081

Total 136 674 10,757 265,597

CPC Z7AAE 719 AR 55 BdsP] #all ASA & % =t AA A= B
oA GA R R, 249 G211 Al (section) 9] -9 87 &2 o] R0{A] TthE29] 7]
& Hofs nsit}. o]ls ZeA(main class), ABZ2A(subclass), W9l 1E(main
group), AJ21-F(subgroup)2. & Y2{Zd45 F79] o= TVt 71482 OS5 Adst

Fog Jye,

<J12l5 CPC tHA[18)>

» section  —levelt

[ AOT |- [ A2 |- —» main class — level2
/
‘ AOTL | """"" | AOTF ‘ ''''''''''''''''''''''''''''''''''''''''''''''''' » subclass —level3
| A01F7 || AOIF 15 | » main group — level4
/\-‘
[ A0TF 15/02 | [ AOTF 15/141 |- » subgroup — level5

o5 5ol CPC FI6K 1/022 AT MR, M Fi= 714133} £oF, 22401 F162
X822} 401 FI6KE 1.2 ofnghc}. %9 el 1§ F16K 12 2] ZE My Aju
1/02: A} A8 252 UER) o]e} o] CPCE 7148 AFX 02
2, 57 71l thet YU R} A4S 7R5e Sk

<H2CPC 7|2 Y 4F>

section class subclass maingroup subgroup (CPC)
1= F F16 F16K F16K 1 F16K 1/02
g | sz | M es e | #we | emews [ A3m s

18) A|ARHALA, “20201d CPC UiHd”, AJARRARA], 2020, 1-68%.
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6 first row < first TableRow of T 4:  Normalize text via CleanText Function.
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£ 5 (Appendix)
<H15 KorPatBERT 22| TOP@K 7|& MM HM d&5>
Top@K A B C D E F G H
1 4.28 4.62 477 8.10 432 416 3.11 2.73
2 6.17 6.85 7.75 11.14 6.74 6.31 476 4.30
3 7.58 8.25 9.49 13.92 7.83 7.76 593 541
5 9.11 10.25 11.87 16.71 9.84 9.82 7.56 6.82
10 11.52 13.08 15.56 19.87 12.49 12.34 10.09 8.89
20 14.07 16.25 18.94 22.53 15.10 15.57 12.96 11.85
30 15.80 18.30 21.19 25.19 16.92 17.60 14.89 13.55
40 17.14 19.95 23.00 26.58 18.26 18.80 16.61 15.05
50 18.17 21.10 24.19 27.72 19.74 19.96 17.92 16.30
70 19.72 23.08 26.35 30.38 21.55 22.01 19.93 18.33
100 21.57 25.50 28.58 32.66 23.68 24.10 22.16 20.50
150 23.85 28.16 31.22 34.81 26.24 26.50 24.78 23.16
200 25.63 30.20 33.53 36.58 28.14 28.56 26.83 25.24
300 28.34 32.96 36.84 39.24 31.06 31.38 29.90 28.21
400 30.11 34.85 39.16 4278 33.32 33.36 31.98 30.66
500 31.49 36.74 40.94 4519 35.34 35.19 33.62 32.55
1000 37.04 42.04 46.74 51.39 40.60 40.50 39.15 38.52
<H16 KorPatBERT + STS Matryoshka At 75 2 HO| TOP@K 7|& MM E HAM d5>
Top@K A B C D E F G H
1 5.61 6.65 6.42 10.51 5.47 548 4.21 3.87
2 8.81 10.36 10.15 14.05 8.55 8.51 6.79 6.37
3 11.15 12.80 13.05 17.34 10.85 10.91 8.68 8.01
5 14.10 16.23 16.97 21.14 14.14 14.14 11.29 10.35
10 18.28 21.71 22.40 24.81 18.86 19.09 15.74 14.38
20 23.26 27.53 28.06 32.28 23.99 2417 21.18 19.19
30 26.82 31.38 31.73 35.19 27.26 27.52 24.68 2249
40 29.25 3393 34.26 37.72 29.56 30.18 27.20 25.06
50 31.13 35.97 36.33 39.87 31.76 32.41 29.39 26.93
70 34.45 3941 39.60 43.80 35.23 35.70 32.70 30.29
100 38.01 43.30 43.33 48.99 38.73 3943 36.35 33.90
150 42.05 47.65 47.55 5241 42.98 43.64 4097 38.05
200 4491 50.78 50.46 55.70 45.99 46.57 4441 41.40
300 4979 55.09 55.03 59.62 50.99 51.60 49.06 46.47
400 52.99 57.99 58.86 64.81 54.63 54.84 52.55 50.18
500 55.49 60.57 61.28 66.58 5713 57.29 55.22 53.04
1000 62.93 67.98 69.65 74.56 64.97 64.87 63.58 61.46
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<317 KorPatBERT + STS Matryoshka 27} 7% ZEO| TOP@K 7|&E MM H HM H5>
Top@K A B C D E F G H
1 6.46 7.20 7.02 10.76 6.01 6.31 449 3.96
2 1000 | 1104 | 1124 | 1494 9.63 979 7.10 6.67
3 1253 | 1373 | 1445 | 1861 1208 | 1215 897 8.29
5 1593 | 1739 | 1854 | 2203 | 1516 | 1539 | 11.88 | 1068
10 2079 | 2317 | 2451 2810 | 1995 | 2040 | 1646 | 1481
20 2674 | 2951 3046 | 3418 | 2568 | 2643 | 2213 | 1968
30 3054 | 3335 | 3452 | 3785 | 2875 | 3020 | 2572 | 2318
40 3326 | 3625 | 3718 | 4139 | 3147 | 3348 | 2852 | 2599
50 3550 | 3853 | 3916 | 4418 | 33.71 3593 | 3062 | 2788
70 38.81 4227 | 4270 | 4835 | 3720 | 3896 | 3406 | 3101
100 42.71 4634 | 4635 | 5291 | 4134 | 4265 | 3822 | 3467
150 4728 | 5075 | 5088 | 5823 | 4606 | 47.15 | 4269 | 3891
200 5046 | 5431 5425 | 6063 | 4954 | 5034 | 4595 | 4230
300 5525 | 5913 | 5923 | 6430 | 5471 54.61 5103 | 4747
400 5877 | 6210 | 6256 | 6747 | 5803 | 5817 | 5446 | 5101
500 6150 | 6438 | 6518 | 6937 | 6085 | 6078 | 57.08 | 5390
1000 69.02 | 7172 | 7324 | 7709 | 6920 | 6897 | 6532 | 6265
<318 KorPatBERT + STS Matryoshka At&/M 27t 28 15 ZHO| TOP@K 7|&E MMEH ZA
45>
Top@K A B C D E F G H
1 593 7.02 6.61 11.14 6.12 5.77 438 4.09
2 9.44 1110 | 1082 | 1468 933 9.34 7.11 6.68
3 1170 | 1372 | 1386 | 1772 | 1156 | 11.99 9.19 845
5 15.11 1739 | 1814 | 2076 | 1503 | 1530 | 1187 | 1101
10 1959 | 2310 | 2389 | 2671 2033 | 2037 | 1671 15.12
20 2500 | 2930 | 2969 | 3405 | 2552 | 2578 | 2221 20.13
30 2856 | 3328 | 3379 | 3722 | 2888 | 2968 | 2596 | 2350
40 3119 | 3607 | 3637 | 4063 | 3173 | 3259 | 2866 | 2639
50 3332 | 3845 | 3828 | 4316 | 3410 | 3511 3080 | 2859
70 3678 | 4214 | 4156 | 4772 | 37.31 3846 | 3425 | 3171
100 4054 | 4616 | 4502 | 5076 | 4138 | 4256 | 3829 | 3545
150 4499 | 5057 | 4973 | 5557 | 4564 | 4683 | 4304 | 4006
200 4827 | 5384 | 5329 | 5873 | 4925 | 50.11 4639 | 4340
300 5275 | 5848 | 5791 6329 | 5458 | 5485 | 5142 | 4875
400 5612 | 6147 | 6149 | 6747 | 5832 | 5820 | 5497 | 5250
500 5878 | 6387 | 6418 | 6987 | 6099 | 6050 | 57.65 | 5547
1000 6643 | 7131 7247 | 7684 | 6935 | 6853 | 6608 | 63.89
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<H19 KorPatBERT + CPC &7 a& ZEO| TOP@K 7|& MMYE HM M5>

Top@K A B C D E F G H
1 8.01 7.72 8.34 11.39 7.23 7.33 471 444
2 12.99 1217 13.89 17.34 11.24 11.52 7.81 7.52
3 16.50 15.22 17.83 20.89 14.12 14.51 10.01 9.56
5 21.56 20.10 22.89 26.46 18.09 17.98 13.42 1272
10 28.65 27.34 3042 34.94 24.15 24.34 18.73 18.11
20 37.18 35.93 38.91 43.80 30.90 32.51 25.26 24.29
30 42.26 41.27 44.08 49.62 35.80 37.61 29.67 28.70
40 46.38 4497 4777 53.80 39.50 41.77 33.21 32.07
50 49.50 4845 50.78 56.08 4274 44.63 35.90 34.76
70 54.25 53.44 5542 61.27 4733 49.25 40.09 38.70

100 59.24 58.60 60.47 66.20 52.46 54.62 44.89 43.56

150 64.96 64.22 65.59 71.01 59.25 60.78 5043 49.86

200 68.90 67.94 69.15 7418 63.84 65.13 54.51 54.30
300 74.23 73.16 74.24 79.62 69.64 70.70 60.01 59.94
400 77.65 76.36 7797 83.04 74.04 74.72 64.16 64.25
500 80.18 78.89 80.37 85.57 7713 7734 67.12 67.33

1000 86.94 85.91 87.40 91.14 85.15 85.18 76.29 76.44

<H20 KorPatBERT + CPC 25 &&+ STS Matryoshka At& 7135 ZHO| TOP@K 7|&E MM H
a4M 45>
Top@K A B C D E F G H
1 8.99 963 9.56 12.03 8.14 831 5.76 5.36
2 1436 | 1486 | 1562 | 1835 | 1349 | 1335 9.44 9.19
3 1804 | 1889 | 1969 | 2076 | 1648 | 1665 | 1233 | 11.85
5 2335 | 2465 | 2507 | 2747 | 2083 | 2101 1675 | 16.10
10 3134 | 3323 | 3338 | 3696 | 2808 | 2898 | 2346 | 2257
20 4017 | 4259 | 4237 | 4734 | 3603 | 3822 | 3135 | 3025
30 4568 | 4842 | 4771 5304 | 4143 | 4305 | 3645 | 3523
40 4964 | 5273 | 5153 | 5646 | 4568 | 4694 | 4050 | 39.09
50 5299 | 5586 | 5433 | 5987 | 4919 | 4990 | 4365 | 4230
70 5777 | 6024 | 5873 | 6443 | 5446 | 5494 | 4847 | 47.08
100 6287 | 6520 | 6320 | 7076 | 5984 | 5994 | 5348 | 5223
150 6845 | 7100 | 6843 | 7557 | 6594 | 6572 | 5946 | 5820
200 7202 | 7464 | 7188 | 7924 | 6989 | 6973 | 6373 | 6237
300 7657 | 7933 | 7697 | 8405 | 7546 | 7500 | 69.16 | 67.83
400 7999 | 8243 | 8019 | 8646 | 7897 | 7811 7286 | 7168
500 8240 | 8456 | 8261 8797 | 8168 | 8041 7551 7450
1000 8866 | 89.99 | 8885 | 9291 8850 | 87.18 | 8328 | 8262
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H21 KorPatBERT + CPC 27 &t&+ STS Matryoshka &7t 7+ EE2| TOP@K 7|& MM

a2 H

Top@K A B C D E F G H
1 8.91 9.17 9.59 12.41 8.05 835 541 512
2 14.21 14.37 15.72 18.73 12.80 13.26 8.89 8.84
3 17.91 18.29 19.74 21.65 15.86 16.51 11.55 11.10
5 22.87 2348 25.54 27.59 20.13 2093 15.46 15.12
10 30.83 32.20 33.60 36.96 27.04 28.79 21.80 21.20
20 39.67 41.58 42.82 47.09 34.77 37.51 29.10 28.49
30 45.31 4748 47.73 53.04 39.98 42.58 33.92 33.59
40 4947 51.64 51.61 57.59 4428 46.78 37.52 3742
50 52.71 54.91 54.77 61.01 47.77 49.87 40.35 40.61
70 57.55 59.71 59.09 65.19 53.09 54.41 45.03 45.19
100 62.79 64.72 63.64 69.37 58.60 59.86 50.20 50.60
150 68.46 69.94 69.20 75.19 64.98 65.54 55.92 56.53
200 7215 73.77 72.62 7848 69.33 69.55 60.18 60.64
300 77.05 78.72 77.03 83.29 75.02 74.62 65.94 66.20
400 80.14 82.02 80.14 87.09 7847 78.14 69.95 69.99
500 82.50 84.02 82.50 89.11 80.99 80.64 72.57 73.38
1000 88.64 89.89 89.20 93.29 88.39 87.62 80.70 81.45

<H22 KorPatBERT + CPC & &+ STS Matryoshka At&/ME7t =28 715 R EHO| TOP@K
71 AME JM Hss

Top@K A B C D E F G H

1 8.75 9.61 9.57 11.52 8.34 8.11 5.62 5.30

2 14.16 14.87 15.48 17.97 1347 13.27 9.27 9.06

3 17.66 18.66 19.29 20.13 16.30 16.79 12.14 11.70
5 22.74 24.48 24.96 26.58 20.73 21.19 16.62 15.79
10 30.66 33.08 33.14 37.09 27.82 28.76 23.17 22.35
20 39.60 42.28 42.16 46.46 35.80 37.90 31.11 29.79
30 45.02 48.26 47.31 5241 41.01 4295 36.12 34.92
40 49.25 52.29 50.88 55.70 45.29 46.87 40.03 38.78
50 52.51 55.29 53.91 58.86 49.10 49.64 43.20 42.03
70 57.05 59.88 58.23 64.43 53.99 54.67 48.12 46.69
100 62.31 64.93 62.98 69.87 59.85 59.71 53.11 51.89
150 67.68 70.63 67.87 74.81 65.70 65.60 59.03 58.06
200 71.44 74.23 7143 78.99 69.79 69.32 63.27 61.85
300 76.16 79.05 76.42 83.04 75.03 74.57 68.75 67.50
400 79.34 82.12 79.77 86.08 78.53 7817 7243 71.39
500 81.72 84.45 82.18 87.59 81.42 80.46 75.11 74.28
1000 88.21 89.78 88.70 92.28 88.50 86.86 82.85 82.29
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