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Agenda

* About Us

* Projectidea

*  Process of classification

+ Used technologies

+  Demonstration of solution

* Presenting results in ArcGIS Online applications

* Project Benefit and future goals
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About Us

Main Stations 92 116
30 og 50 kV km-net 719 1,048
Cable 627 178
Overhead Lines 92 870
Net Stations 10,568 10,325
Automated 506 74
10 kV km-net 6,830 9,483
0,4 kV km-net —in all 11,340 14,000
Cabinets 145,437 151,541
Customers 1,083,549 400,121

* Information from 2019
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Project Background Information

* Low-voltage distribution cabinet
* Missing information about cabinet
» Recognition of the fuse types based on pictures of cabinets

+ Empty slots
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Classification of electrical fuses using machine learning
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Model training

Detection Using
A Pre-Trained
Model

Creating objects annotations Results in ArcGIS Online Applications




VoTT and data preparation

* An open-source annotation and labeling tool for image and video assets.
* GitHub - microsoft/VoTT: Visual Object Tagging Tool: An electron app for

building end to end Object Detection Models from Images and Videos.

» Creating training set and test set of annotated photos in VoTT desktop

application
« Exporting annotations to text files
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C:\Temp\ML\foto_af_lukket_skab_m_ongivelse-20201012-065821.
C:\Temp\ L \foto_af lukket_skab_m ongivelse-20201009-083255.
C:\Temp\ML\foto_af_lukket_skab_n_ongivelse-26201009-082862.
C:\Temp\tit \foto_af_lukket_skab_m_omgivelse-20201013-105650.
C:\Temp\ML\foto_af_lukket_skab_n_ongivelse-20201012-082140.
C:\Temp\tit \foto_af_lukket_skab_m_omgivelse-20201012-071252.
C:\Temp\ML\foto_af_Lukket_skab_n_ongivelse-20201013-104533.
C:\Temp\WL\foto_af_bent_skab_m_omgivelser-20201008-064543 .
C:\Temp\ML\foto_af_bent_skab_n_ongivelser-20201008-090919.
C:\Temp\ML\foto_af_bent_skab_m_omgivelser-20201008-083510.
C:\Temp\ML\foto_af_bent_skab_n_ongivelser-20201008-082506.
C:\Temp\ML\foto_af_bent_skab_m_omgivelser-20201008-065713.
C:\Temp\ML\foto_af_bent_skab_n_ongivelser-20201012-074822.
C:\Temp\ML\foto_af_bent_skab_m_omgivelser-20201012-075114.
C:\Temp\ML\foto_af_bent_skab_m_ongivelser-20201012-075502.
C:\Temp\ML\foto_af_bent_skab_m_omgivelser

Jpg 862,1839,1412,1985,0 581,913,2693,3582,1
pE 1261,2115,1645,2218,0 2365,2017,2803,2131,0 4,1499,1439,3242,1 1115,1364,2218,3258,1 2202,1297,3096,31
pe 842,2024,1325,2127,0 601,1159,2048,3258,1

3pg 1099,1862,1475,1973,0 941,1226,1989,3183,1

e 1356,1226,1815,1372,0 787,771,2349,3009,1

3pg 4,641,1455,3535,1 1202,573,2728,3527,1 1416,1203,1034,1467,0

g 1072,1815,1506,1937,0 674,1044,2266,3353,1

PE 1590,1077,1775,119,2 1605,2119,1775,2230,2 1633,7242,1795,2361,2 1657, 2365, 1811,475,2 1653,2087,1023,
pg 1348,1898,1510,2068,2 1364,2080,1 6,2 1372,2218,1530,2365,2 1384, 1384,2499,1535,
Pg 1214,1763,1360,1910,2 1242,1910,1380,2044, 1249,2040,1384,2163,2 1272170, Adae, 1260,3 1205, 2209, 1408,
Pg 1182,1075,1455,1360,2 1202,1412,1463,1669,2 1234,1688,1491,1930,2 1246,1949,1479,2206,2 1273,2210,1495,
Pg 1127,1139,2127,2614,3 1269,1360,1443,1506,2 1297,1518,1459,1673,2 1325,1677,1483,1831,2 1340,1835,1490,
Pg 1020,1546,1176,1716,2 1064,1705,1214,1843,2 1072,1843,1222,1973,2 1111,1973,1246,2104,2 1131,2084,1265,
pg 1882,1554,2068,1767,2 1858,1775,2052,1969,2 1866,1049,2044,2127,2 1850,2119,2024,2289,2 1858,2285,2017,
Pg 1226,1329,1400,1514,2 1265,1514,1423,1684,2 1281,1673,1431,1819,2 1309,1827,1459,1977,2 1333,1965,1471,

Ci\Temp\ML\foto_af bentskab m_ongivelser-20201012-75730.
C:\Temp\ML\foto_af_bent_skab_n_ongivelser-20201012-092730.
C:\Temp\ML\foto_af bent_skab_m_ongivelser-20201012-0692439.
C:\Temp\ML\foto_af_bent_skab_n_ongivelser-20201013-090640.
C:\Temp\ML\foto_af_bent_skab_n_ongivel ser-20201012-082040.
C:\Temp\ML\foto_af_bent_skab_n_ongivelser-20201015-062509 .
C:\Temp\¥L \foto_af_bent_skah_m_ongivelser-20201014-084834.
C:\Temp\ML\foto_af_bent_skab_n_ongivelser-20201013-101206.
C:\Temp\ML\foto_af_bent_skah_m_ongivelser-20201014-071337.
C:\Temp\ML\foto_af_bent_skab_n_ongivelser-20201013-111827.
C:\Temp\ML\foto_af_bent_skab_m_ongivelser

Pg 1364,1684,1506,1823,2 1404,1835,1526,1965,2 1404,1969,1526,2084,2 1431,2092,1554,2214,2 1451,2206,1562,
Pg 1218,1732,1412,1926,2 1242,1926,1427,2096,2 1269,2092,1439,2254,2 1281,2258,1451,2412,2 1289,2408,1471,
pg 1210,1127,1388,1317,2 1246,1340,1408,1518,2 1257,1514,1423,1688,2 1289,1692,1443,1847,2 1305,1843,1447,
PE 1091,1945,1369,2155,2 1131,2143,1333,2317,2 1166,2317,1356,2487,2 1199,2479,1372,2641,2 1234,2618,1408,
pg 1111,1369,1336,1538,2 1143,1546,1340,1771,2 1151,1779,1368,1953,2 1198,1961,1392,2151,2 1206,2143,139,
PE 1989,1487,2183,1692,2 1977,1688,2135,1850,2 1045,1839,2127,2021,2 1934,2001,2092,2143,2 1914,2143,2064,
pg 1222,1566,1380,1744,2 1253,1744,1404,1906,2 1249,1902,1408,2044,2 1273,2056,1408,2202,2 1269,2202,1416,
Pg 898,1854,1044,2017,2 921,2000,1072,2135,2 933,2143,1083,2270,2 949,2278,1095,2396,2 985,2392,1119,2527,
Pg 1162,2092,130,2281,2 1174,2285,1340,2451,2 1178,2448,1352,2606,2 1186,2602,1372,2768,2 1218,2764,1376,
Pg 1317,1538,1479,1728,2 1325,1736,1495,1930,2 1325,1022,1487,2060,2 1321,2064,1491,2214,2 1360,2218,1503,
g 822,1728,1018,1937, 1060,1740,1281,1341,2 1209,1721,1489,1530,2 1309,2052, 1506, 2274, 2 11032080, 1285,

14,2238,2 1253,2230,1423,2388,2 1257,2392,1427,2546,2 1281,2531,1435,

Ci\Temp\L\foto_af_bent_skab_n_omgivelser-20201013-085036.
C:\Temp\ML\oto_af_bent_skab_m_omgivelser-20201008-085613.
C:\Temp\ML\foto_af_bent_skab_m_ongivelser-20201013-112133.
C:\Temp\ML\foto_af_bent_skab_m_omgivelser-20201013-112048.
€:\Temp\L\foto_af bent skeb_n_ onglvelser-20201014-002350.
C:\Temp\ML\foto_af_bent_skab_m_omgivelser

g 11&1,1997,1372,2157,2 1111,1183,1376,2351,2 1210,2372,1380,2542,2 1218,2542,1412,2701,2 1435,2021,1633,
Pg 1408,2365,1558,2511,2 1431,2511,1570,2637,2 1439,2649,1586,2764,2 1451,2772,1590,2871,2 1613,2376,1756,
Pg 1506,1835,1728,2064,2 1748,1862,1961,2068,2 1989,1886,2198,2096,2 1522,2202,1724,2412,2 1740,2218,1945,
pg 1115,1835,1325,2052,2 1123,2056,1240,2250,2 1119,2254,1340,2444,2 1127,2440,1344,2633,2 1396,1894,1601,
be 1580,1700,1771,1674,2 1005, 1854, 1767, 2001, 2 1601,1955,1757,2115,2 1005,2100,1791,2220,2 151,1641, 2005,

8,2274,1396,2424,2 1261,2408,1416,2558,2 1419, 1953, 1586,

TempAn ot af bent<kab - ongivelsor-7or0t0n4-09741.
C:\Temp\ML\foto_af_bent_skab_m_omgivelser-20201014-083043.
C:\Temp\ML\foto_af bent_skab_m_ongivelser-20201014-084319.
C:\Temp\ML\foto_af_bent_skab_m_ongivelser-20201014-085045.
C:\Temp\r{\foto_af bent_skab_m_ongivelser-20201014-085321.
C:\Temp\ML\foto_af_bent_skeb_n_ongivelser-20201023-072644.
C:\Temp\tt \foto_af_bent_skab_m_omgivel ser-20201015-085001.

ot nn,msuzss,lsz).z 1119,1331,1359,1%1,2 1139,2017,1305,2179,2 1151,2171,1321,2337,2 1344,1657,1526,
pg 1566,1876,1712,2000,2 1574,2013,1712,2135,2 1574,2131,1716,2242,2 1578,2250,1716,2365,2 1760,1886,1906,
Pg 917,1562,1123,1771,2 937,1771,1127,1953,2 949,1949,1139,2143,2 961,2135,1135,2297,2 1194,1570,1388,179]
pg 1083,2479,1260,2669,2 1111,2677,127,2851,2 1131,2855,1289,3029,2 1147,3029,1313,3183,2 1344,2487,1526,
PE 1340,1238,1503,1400,2 1356,1400,1534,1554,2 1372,1550,1546,1692,2 1408,1700,1554,1831,2 1530,1246,1696,
pg 1621,2266,1767,2400,2 1633,2400,1779,2507,2 1641,2499,1779,2614,2 1649,2614,1791,2709,2 1823,2258,1973,
Pg 977,1981,1210,2210,2 1004,2194,1238,2408,2 1032,2404,1242,2598,2 1052,2594,1269,2780,2 1273,1981,1503,7

>
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https://github.com/microsoft/VoTT

YOLOvV4 in model training

* The YOLO family of models, written in the Darknet framework
* The real-time object detection

GitHub - roboflow-ai/pytorch-YOLOv4: Minimal PyTorch implementation of YOLOv4
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FPS is measured on the Tesla V100 GPU.
For other GPUs with 7.x architecture,
the FPS is estimated based on the TFlops ratio.
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https://github.com/roboflow-ai/pytorch-YOLOv4

Collecting missing data based on cabinets photo, like:
» Detection of empty slots in the cabinet

« Recognizing type and state of the cabinet
* Real-time identification of the electrical devices with mobile device
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