GRP Project — Documentation of Work Done

Data used for implementation

o Cell ID chart of IDEA, Madhya Pradesh
e CDR data of phone no. 9644346975 (IDEA operator)
e Railway network of MP
e Railway Stations of MP

Two python scripts and QGIS functions are run to achieve the required result. They are given below
in sequence in which they should be run

1) mobnet_read2_idea.py

This takes in csv file of IDEA Cell ID chart for MP region as input. The file used is “Idea.csv”. Below
shown is screenshot of how this file looks before processing

A B € | D i E | F | il H | | | J | K | L | M | N |
1 |CelliD Site IMID of Site Zone District Town Site Name CGI1 LAT LONG TEHSIL  Network_Address AZIMUTH
2 |AACHRIA AACHR1 IMRPR_10811 15U RAIPUR-2 DURG ACHHOLI (ACHHOLI (ANDA ) 404-78-40011-29121  21.08026 81.25021 DURG 2 SHRI VILL. 80
3 |AACHR1B AACHR1 IMRPR_10811 15U RAIPUR-2 DURG ACHHOLI (ACHHOLI (ANDA ) 404-78-40011-29122  21.08026 81.25021 DURG 2 SHRI VILL. 150
4 |AACHRIC AACHR1 IMRPR_10811_15U RAIPUR-2 DURG ACHHOLI (ACHHOLI (ANDA ) 404-78-40011-29123  21.08026 81.25021 DURG 2 SHRI VILL. 270
5 |AARARIA AARAR1 IMBIL_03137 AMBIKAPIJASHPUR AARRA  AARRA 404-78-30985-64801  22.82555 84.26666 JASHPUR 2 MR. MOTI 0
6 IAARARIB-AARARI IMBIL_03137 AMBIKAPIJASHPUR AARRA  AARRA 404-78-30985-64802  22.82555 84.26666 JASHPUR 2 MR. MOTI 120
7 |/AARARIC AARAR1 IMBIL_03137 AMBIKAPIJASHPUR AARRA  AARRA 404-78-30985-64803  22.82555 84.26666 JASHPUR 2 MR. MOTI 240
8 |ABDABIA ABDAB1 IMBPL_30101 GUNA RAJGARH ABADA ABADA 404-78-38005-62911  23.49295 76.77338 NARSINGH 2 MR. KAM£ 0
9 |ABDAB1B ABDAB1 IMBPL_30101 GUNA RAJGARH ABADA ABADA 404-78-38005-62912  23.49295 76.77338 NARSINGH 2 MR. KAM/ 110
10 /ABDABIC ABDAB1 IMBPL_30101 GUNA RAJGARH ABADA ABADA 404-78-38005-62913  23.49295 76.77338 NARSINGH 2 MR. KAM/ 260
11 /ABDARI1A ABDAR1 IMRPR_14819_15U RAIPUR-1 KANKER ALBEDA ALBEDA 404-78-40027-54811 20.28 81.36 KANKER 2 SHRIRAM 50
12 |/ABDAR1B ABDAR1 IMRPR_14819_15U RAIPUR-1 KANKER ALBEDA ALBEDA 404-78-40027-54812 20.28 81.36 KANKER 2 SHRIRAM 215
13 |ABDARIC ABDAR1 IMRPR_14819_15U RAIPUR-1 KANKER ALBEDA ALBEDA 404-78-40027-54813 20.28 81.36 KANKER 2 SHRIRAM 300
14 ABDAR2A ABDAR2 IMRPR_14819_15UR RAIPUR-1 UTTAR BA ALBEDA ALBEDA 404-78-30982-54821  20.28002 81.36067 UTTAR BA 2 ATCTOWE 60
15 /ABDAR2B ABDAR2 IMRPR_14819_15UR RAIPUR-1 UTTAR BA ALBEDA ALBEDA 404-78-30982-54822  20.28002 81.36067 UTTAR BA. 2 ATCTOWE 260
16 /ABDAR2C ABDAR2 IMRPR_14819_15UR RAIPUR-1 UTTAR BA ALBEDA ALBEDA 404-78-30982-54823  20.28002 81.36067 UTTAR BA 2 ATCTOWE 330
17 /ABDIB1A ABDIB1 IMBPL_33143 BHOPAL SEHORE ABIDABALABIDABAD 404-78-36000-30371  23.05175 77.29361 ICHHAWA 2 RELIANCE 10
18 |/ABDIB1B ABDIB1 IMBPL_33143 BHOPAL SEHORE ABIDABALABIDABAD 404-78-36000-30372  23.05175 77.29361 ICHHAWA 2 RELIANCE 135
19 |ABDIB1C ABDIB1 IMBPL_33143 BHOPAL SEHORE ABIDABALABIDABAD 404-78-36000-30373  23.05175 77.29361 ICHHAWA 2 RELIANCE 260
20 /ABERIA ABER1 IMREW_13051 REWA SATNA  ABER ABER 404-78-50031-10011  24.69724 81.02291 RAMPUR-| 2 LAXMAN ¢ 350
21 |ABER1B ABER1 IMREW_13051 REWA SATNA  ABER ABER 404-78-50031-10012 24.69724 81.02291 RAMPUR-| 2 LAXMAN 100
22  ABERIC ABER1 IMREW_13051 REWA SATNA  ABER ABER 404-78-50031-10013  24.69724 81.02291 RAMPUR-| 2 LAXMAN # 220

This python script generates coverage polygons for each antenna on every mobile.

For each antenna on a mobile tower, we use two azimuth values on either side of its orientation
(azimuth angle) to fix the beam-width (see figure for meaning of beam-width). The two azimuth
values are calculated as orientation of angle bisector with adjacent antennas.



Antenna Longitude, Latitude

The radius of coverage has been fixed to a constant value here. However, it is not accurate and this
value should be calculated based on nearest mobile tower distance.

Following new attributes are generated in processing are

e Sector_Radius — Distance upto which antenna covers a region (taken fixed as mentioned
above)

e wkt—Two long-lat pairs on either side of antenna orientation marking end-points of
coverage polygon

e SectorNum — Antenna number on a mobile tower. For ex, if tower has 4 antennas then
SectorNum for that tower (or site) varies from 1 to 4

e Angle — Angle 1 value (in clockwise direction) for that antenna.
Angle 2 value (in anticlockwise direction) is Angle 1 value of adjacent antenna

e nwkt — Entries of format “POLYGON((starting point long-lat, end point_1 long-lat, end
point_2 long-lat, starting point long-lat))” specifying coverage polygon for each antenna

The nwkt attribute has been created in above format so that the polygon can be visualized in QGIS
platform. Thereafter, intersection of these polygons with railway network gives the required
database i.e. which antenna covers which railway network.

At the end of this step we obtain a new excel file containing old and new attributes as mentioned
above. The file name is “mobnet_processed_idea.csv”
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1 [CellD |Sicehame CGIT Lat Long Azimuth Zone District  Sector_F wkt Sectorhl Angle  [at] lon lat2 len2 nurkt
2 SUKMM.‘SUKMAT 404-78- 18.33 81653 25 RAIPUR- DAMTEW 10 8174608 1 BT 18425 81746 18416 81568 POLYGOM(E1658832 18 38351, 81 746050543 18 4245303241,81 5683483707 18 4157529256, 51 658892 18.38351))
3 SUKMATSUKMAT 404-T78- 1033 §1693 TI0 RAIPUR- DAMTEw 10 5169888 155 18308 ©1.633 18425 51746 POLYGOMIS1.6555892 18, 36357, 61.695860842118.30803034 04,61 74605034 3 15, 424530324 1,61.656892 18,3835
4 SUKMATSUKMAT 404-78- 1833 61653 200 RAIPUR- DAMTE W 10 61,5663 267 18416 91568 18308 51633 POLYGOM(E1655092 15.36951, 61.5663483707 15.4157523256,51 636860642112, 30603034 04,81.658692 18,3895 1))
5 KRNI KIRN1 - 404-78-1 18634 81254 B0 RAIPUR- DAMTE 10 8134868 90 18.B34 81343 18533 81167 POLYGOM(E1.25385 18 63366, 513486515712 18 6336362542 81 1BEE025143 18.5385397178,51.25385 15.6336E])
B KIRNIE KIRN1  404-T8-, 16634 §1254 120 RAIFUR- DAMTE'w 10 8129830 152 16554 81238 18634 51343 POLYGOMIE 25385 18.63366. 512983356516 18.554337764.61 3466514512 18.633636254 2,81 25365 18 6336611
7 KIRNIC KIRM1  404-78-0 18.634 1254 185 RAIPUR- DAMTE\ 10 5116560 247 18539 81167 18554 51238 POLYGOM(E1.25385 18.63366, 511666025143 19, 5985397178,61. 2963308516 18.554 337704.81.25385 19.63368)
8 KUKARTKUKART 404-78- 18635 81732 50 RAIPUR- BASTAR 10 81825858 80 18ES1T 81826 18703 81678 POLYGOM(E1 73222222 18 63533333, 818255923187 18.6503034614,81 BT 78222115 18. 7083 118108,81 73222222 18 63533331
3 KUKARTEKUKART 404-78- 15635 61732 110 RAIFUR- BASTAR 10 61.7404E TS 16.546 8174 18.651 51826 POLYGOMIE1 73222222 16 63533333, 61 740450450118 54554 & 18.635333
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3 325 18703 S1678 19546 8174 POLYGOMIE 73222222 18 63533333, 616778222118 18. 7089116108, 61 7404504501 155456423365 61 73222222 18.6353333
1 70 18BTZ 81344 18639 §1183 POLYGOMI(E125524 18,6408, 6134434471952 18 6715935756,81 1825900586 16 BIBE18I6A4, 51 25524 16.64083))
z 180 16551 81255 18672 61344 POLYGOMIS125524 18 64089, 5125524 16 55105 79505.81 3443441432 18.6715335766,61 25524 18 64084])
3 310 18633 81183 18.551 §1.255 POLYGOM(E1.25524 1864083, 511525300566 18.6966189634,81.25524 18.5510573505,51.25524 18.64083])
1 155 18593 81332 BTE 8121 POLYGOMIS1 29236 18 67456, 513324152762 18 5951602708, 81 2102179549 18 7194761549 81, 25236 18 674581
z 215 16B0M 81236 18533 61332 POLYGOMIS129236 18 67456, 512373545755 18.6003860757,513524152762 18 5951602 706,61, 23736 18.57458])
RIMMAIC RIMMA1 404-T8- 18.675 61292 240 RAIPUR- DAMTE W 0 121021 3 300 1T G121 18.601 51235 POLYGOMIE123236 18.67458, 812102173549 18, 71347515439, 51 2379945755 156003860757, 51 23236 16.67458])
BOBCLYEBDBCLY 404-73- 18.696 81253 40 RAIPUR- DAKSHIK 0 EL34TI 1 95 18B89 81348 18783 61229 POLYGOMIE125323 18.69636, 813477012527 18 6865063747 581 2286715 18 7831234571 &1 25323 18 69636])
BOBCLIEBDECLY 404-78- 16.696 61253 150 RAIPUR- DAKSHIN 0 &119225 2 220 18628 81152 18683 §1346 POLYGOMIS125523 18 63636, 511322550058 18 6275348266.81 3477012527 18.6085069747 61, 25523 18.63636])
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KUKART KUKART 404-T8- 18.635 61732 240 RAIPUR- BASTAR 10 B1E7TEL
BNGLCWENGLCT 404-73- 18641 81255 20 RAIPUR- DAKSHIK 0 81.3943¢
BNGLCEBMGLCT 404-78- 18641 61255 120 RAIPUR- DAKSHIN 0 #1.2552
BNGLCIBMGLCT 404-T8- 18.641  £1.255 240 RAIPUR- DAKSHIM 100 6118255
RIMNATE RIMMAT 404-73- 18.675 81292 120 RAIPUR- DANTEW 0 8133247
FIMMATA RIMMAY 404-78- 18.675 61292 190 RAIPUR- DANTEW 0 812373

BOBCLICEBDBCLY 404-T8- 18.696  &1253 230 RAIPUR- DAKSHIM 0 12256 345 18783 81229 18628 517192 POLYGOMIE. 25323 18.69636, 512286713 16.7831234971,61.1322950056 156275345266, 61.25323 18638361
BACHIL BACHI d04-T3- 18.702 81254 180 RAIPUR- DANTEW 0 E1.22152 200 18617 81222 18788 &1223 POLYGOMIE125402 18. 70159, 81221533147 18 6171727028, 51 2234611375 18. 7833554 366,51 25402 16. 70153))
BACHIG BACH1 404-78- 18.702 61254 220 RAIPUR- DANTEW 0 8116242 255 16ET8  B1162 18617 61222 POLYGOMIET 25402 18. 70159, 811624247135 16 BYB3 175248, 61 221539147 16,617 1727026,8125402 18 70153))
BACHIC BACH1 404-T8- 18.702  &1.254 230 RAIPUR- DAMTE W 10 1.2254¢ 345 1888 81223 19676 517162 POLYGOMIE.25402 18. 70159, §1.2234611375 15, 7683594 966,51, 1624247135 18.6783175245.81. 25402 18. 701931
PIRARIA PRART d04-T3- 18971 1276 120 RAIPUR- DANTEW 0 ELZTEE 180 1BBE1 81276 1B.E1E 61134 POLYGOMIS1 27616 18, 77125, 127616 18 6514573505, 61 1333 706266 16 5161680554,81 27616 18 77125))

24 |PIRARIC PIRART 404-78- 18771 B1276 240 RAIPUR- DANTEW 0 6119397 300 16816 81134 18.691 61276 POLYGOMIGT 27616 18 77129, 811335708266 16 8161860554, 512 7616 18 66M579505.81 27616 18. 77129])

25 BIURMA BUURT 404-78-0 18.796 80617 0 RAIPUR- DAMTE' 0 50.6333 60 1841 B80.633 1885 50785 POLYGOMIS0.8TT113 73578, 80.83331115118 8406 T80302,60. 7945365306 13, 880M317043,50, 5171118, TI57aN
26 |BIURTS BUURY d0d-78- 18736 B0.517 120 RAIPUR- DANTEW 0 50.7346 200 B7H BO.TES 18.641 80833 POLYGOMIE0ETTH1E 79578, 80 7646711383 16 TH3B26877,80 5333115118 5406780302,80 8171118, 73578))

27 |BIJURIC BUURY 404-78- 1B.96 BO.B17 320 RAIPUR- DANTEW 0 807846 340 1868 BO.TES 1B.YM 60785 POLYGOMIBO.ETIT16 79576, 80 764 18.88013170¢5,60. 7846711353 18. 713626677 B0.81711 18 79576))
28 BALORWBALORT 404-78- 10.877 61403 70 RAIPUR- DANTE W 10 614350 90 18877 81435 19366 8142 POLYGOMIST4031113. 87746, 814350455266 18, 87T43592,51. 4196046254 16.96592657 13,61 40311 18877461
29 |BALOREBALORT d0d-78- 18577 51403 110 RAIPUR- DANTE W 0 5133667 190 18783 81387 18877 &1438 POLYGOMIS14051 15 87746, 31 3866: B &1 1537743532, 51.4031118.87746)
30 |BALORIBALOR1 404-78- 18677 61403 310 RAIPUR- DANTE W 0 &1.4160 370 16966 6142 18783 61387 POLYGOMIET 40311687746, 81 18 9659265713,61 3866327627 16.7683913765,5140311 18,57 7461
31 |MRTRIA MRTR1 404-78- 16.861 81165 40 RAIPUR- BIAPUR 0 8125860 60 18896 ©1259 1897 61773 POLYGOMIE11651 16,8605, 812566467 96116 8954 256049,61.1734 190352 18.9703400281,81.16514 16.88085])
32 |MRTRIG MATR1 d0d-78- 18851 &1165 120 RAIPUR- BLAPUR 0 5114058 195 18754 G111 18836 &1253 POLYGOMIS1 16514 16 86085, 11405503036 16 7340772332, &1 256646755 118.8364258043,51 16514 18 &B085)

MRTRIC MATA1 404-78- 18861 81165 330 RAIPUR- BUAPUR 0| 6117341

365 1897 BLTP3 18734 81141 POLYGOMIET 16514 16 86085, 811734130352 16.9 703400261 51 1405003036 18 7940772532 6118514 16 86085])
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2) QGIS processing

The result file from previous step “mobnet_processed_idea.csv” is opened in QGIS making use of
wkt functionality in QGIS and “Intersection” operation is performed between this imported layer and
railway line layer.

Step by step procedure is as follows :

e Open the railway network and railway station shape file for Madhya Pradesh. The
visualization is below

o Next, we open the mobnet_processed_idea.csv file through following steps
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e Select the file (mobnet_processed_idea.csv) using ‘Browse’ and under ‘Geometry definition’
select ‘Well Known Text (wkt)’. Click OK
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Layers Panel
Layer name | mobnet_processed_idea Encoding | UTF-8 -
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1 |SUKMALA SUKMA1 | 404-78-10046-51111 18,38951 81658892250 | RAIPUR-1|DANTEWADA 10.0 81746050543 18.424
2 [SUKMAIB |SUKMAL | 404-78-1004%-51112| 1838951 81,658892|110.0 | RAIPUR-1|DANTEWADA 10.0 816988808421 18.30
3 [SUKMAIC SUKMAL |404-78-1004%-51113 | 1838951 81.658892|200.0 | RAIPUR-1|DANTEWADA 10.0 815683483707 18.41
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o After clicking OK following output is seen



These are triangular coverage regions at various mobile tower locations for IDEA TSP. A zoomed
version looks like this




The next step is perform “Intersection” operation in QGIS using above imported layer and
railway network layer.

This final step gives the railway network segments covered by each antenna. The attribute table of
the intersected layer (attribute table is a database containing info on various parameter for each
record in that layer) is exported as a csv file by name of “intersect_IDEA_MP.csv” for next step.

The csv file is shown below
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SiteName CGI1 Lat Long Azimuth  Zone District _ Sector_Rz wkt. SectorNui Angle latl lonl lat2 lon2 Descriptit Railway_E ELECTRIFII DIVISION ZONE_  GAUGE  Shape_le up down D
BALAS 404-78-305 218194 B0.1924 70 JABALPUR BALAGHA 10 80.23883 2 95 218115 302883 213929 B0.242 RAILWAY_NARROW_NO NAGPUR SOUTH EA BROAD G/ 20314.4 BALAGHA  HATTARO 136
BALAOS 404-78-331 218194 80.1924 120 JABALPUR BALAGHA 10 80.24791 3 145 217458 80.2479 218115 20.2832 RAILWAY_NARROCW_ NO NAGPUR  SOTH EAS1BROAD G/ 40854.6 BALAGHA 148
BALAOS 404-78-331 218194 80.1924 120 JABALPUR BALAGHA 10 80.24791 3 145 217458 80.2479 218115 20.2832 RAILWAY_NARROCW_ NO NAGPUR SOUTH EA BROAD G/ 20314.4 BALAGHA  HATTARO 136
T55|BALASE BALAS 404-78-305 218194 B0.1924 170 JABALPUR BALAGHA 10 80.15156 4 205 217373 80.1516 217458 20.2479 RAILWAY_NARROCW_ NO NAGPUR  SOTH EAS1BROAD G/ 40854.6 BALAGHA 148
56| BALASE BALAS 404-78-305 218194 B0.1924 170 JABALPUR BALAGHA 10 80.15156 4 205 217373 80.1516 217458 20.2479 RAILWAY_NARROCW_ NO NAGPUR SOUTH EA BROAD G/ 20314.4 BALAGHA  HATTARO 136
57| BALAOTY BALAOS 404-78-331 218194 80.1924 240 JABALPUR BALAGHA 10 80.033928 5 255 217961 80099 217373 20.1516 RAILWAY_NARROCW_ NO NAGPUR  SOTH EAS1BROAD G/ 40854.6 BALAGHA 148
798| KHND13A KHND13 40478401 21.8195 76.359 40 INDORE-2 EAST NIM# 10 76.45575 1 90 21.8184 76.4558 21.9079 76.2422 RAILWAY BROAD GAl YES BHOPAL  WEST CEN BROAD G/ 69273.7 KHANDW. MATHELA 35
93| KHND13A KHND13 40478401 21.8195 76.359 40 INDORE-2 EAST NIM# 10 76.45575 1 90 21.8184 76.4558 21.9079 76.2422 RAILWAY BROAD GAl YES BHUSAVAI CENTRAL F BROAD G/ 66548.1 DONGARE KHANDW: 223
60| KHND13A KHND13 40478401 21.8195 76.359 40 INDORE-2 EAST NIM# 10 76.45575 1 90 21.8184 76.4558 21.9079 76.2422 RAILWAY_METRE_GA NO TIRUCHIR: SOUTH CE METREGA 80714.9 KHANDW. TAKAL 343
761 |KHND13A KHND13 40478401 21.8195 76.359 40 INDORE-2 EAST NIM# 10 76.45575 1 90 21.8184 76.4558 21.9079 76.2422 RAILWAY BROAD GAl YES BHOPAL  WEST CEN BROAD G/ 69273.7 MATHELA TALWADY. 226
62| KHND13A KHND13 40478401 21.8195 76.359 40 INDORE-2 EAST NIM# 10 76.45575 1 90 21.8184 76.4558 21.9079 76.2422 RAILWAY_METRE_GA NO RATLAM  NORTHERIMETREGA 62376.8 AJANTI KHANDW: 117
763 KHND13Y KHND13 40478331 21.8195 76.359 140 INDORE-2 EAST NIMA 10 76.29208 2 180 21.735 76.3921 21.8194 76.4552 RAILWAY BROAD GAl YES BHUSAVAI CENTRAL F BROAD G/ 66548.1 DONGARE KHANDW: 223
764 KHND13Y KHND13 40478331 21.8195 76.359 140 INDORE-2 EAST NIMA 10 76.29208 2 160 21.735 76.3921 21.8194 76.4552 RAILWAY_METRE_GA NO TIRUCHIR: SOUTH CE METREGA 80714.9 KHANDW. TAKAL 343
65| KHND138 KHND13 40478401 21.8195 76.359 180 INDORE-2 EAST NIMA 10 76.21062 2 210 21.7417 76.3106 21.735 76.3821 RAILWAY BROAD GAIYES BHUSAVAI CENTRAL F BROAD G/ 66548.1 DONGARE KHANDW: 223
65| KHND13C KHND13 40478401 21.8195 76.359 200 INDORE-2 EAST NIMA 10 76.24217 5 350 21.9079 76.3422 21.8194 76.2622 RAILWAY_METRE_GA NO RATLAM  NORTHERIMETREGA 62376.8 AJANTI KHANDW: 117
76T KHND11A KHND11 40478401 21.8202 76.349 10 INDORE-2 EAST NIMZ 10 76.40448 1 35 21.8938 76.4045 219016 76.202 RAILWAY BROAD GAI YES BHOPAL  WEST CEN BROAD G/ 69273.7 KHANDW. MATHELA 35
68| KHND11A KHND11 40478401 21.8202 76.349 10 INDORE-2 EAST NIMZ 10 76.40448 1 35 21.8938 76.4045 219016 76.202 RAILWAY BROAD GAI YES BHUSAVAI CENTRAL F BROAD G/ 66548.1 DONGARE KHANDW: 223
763 KHND11A KHND11 404-78-401 21.8202 76.349 10 INDORE-2 EAST NIM# 10 76.40448 1 35 21.8938 76.4045 219016 76.308 RAILWAY_METRE_GA NO TIRUCHIR: SOUTH CE METREGA 60714.2 KHANDW. TAKAL 343
70 KHND11A KHND11 404-78-401 21.8202 76.349 10 INDORE-2 EAST NIM# 10 76.40448 1 35 21.8938 76.4045 219016 76.308 RAILWAY BROAD GAlYES BHOPAL  WEST CEN BROAD G# 69273.7 MATHELA TALWADY. 226
71 KHND11A KHND11 404-78-401 21.8202 76.349 10 INDORE-2 EAST NIM# 10 76.40448 1 35 21.8938 76.4045 219016 76.308 RAILWAY_METRE_GA NO RATLAM  NORTHERIMETREGA 62376.6 AJANTI KHANDW, 117
T2 KHND11X KHND11 404-78-331 21.8202 76.349 €0 INDORE-2 EAST NIM# 10 76.44571 2 90 21.8202 76.4457 21.8938 76.4045 RAILWAY BROAD GAl YES BHUSAVAI CENTRAL F BROAD G# 656548.1 DONGARE KHANDW: 223
T3 KHND11X KHND11 404-78-331 21.8202 76.349 €0 INDORE-2 EAST NIM# 10 76.44571 2 90 21.8202 76.4457 21.8938 76.4045 RAILWAY_METRE_GA NO TIRUCHIR: SOUTH CE METREGA 60714.2 KHANDW. TAKAL 343
74 KHND118 KHND11 404-78-401 21.8202 76.349 120 INDORE-2 EAST NIM# 10 76.42304 3 130 21.7625 76.4231 21.8202 76.4457 RAILWAY BROAD GAl YES BHUSAVAI CENTRAL F BROAD G# 656548.1 DONGARE KHANDW: 223
TS| KHND118 KHND11 404-78-401 21.8202 76.349 120 INDORE-2 EAST NIM# 10 76.42304 3 130 21.7625 76.4231 21.8202 76.4457 RAILWAY_METRE_GA NO TIRUCHIR: SOUTH CE METREGA 60714.2 KHANDW. TAKAL 343
76| KHND11Y KHND11 404-78-331 21.8202 76.349 140 INDORE-2 EAST NIM# 10 76.33215 4 130 21.7318 76.3322 217625 76.4231 RAILWAY BROAD GAlYES BHUSAVAI CENTRAL F BROAD G# 656548.1 DONGARE KHANDW: 223
TP KHND11C KHND11 404-78-401 21.8202 76.349 300 INDORE-2 EAST NIM# 10 76.30803 13 335 21.5016 76.308 21.8202 76.2522 RAILWAY_METRE_GA NO RATLAM  NORTHERIMETREGA 62376.6 AJANTI KHANDW, 117
778 DDWDILX DDWDI1 404-78-331 21.8208 76.28 90 INDORE-2 KHANDW! 10 76.37347 1 105 21.7975 76.3735 21.8896 76.3423 RAILWAY BROAD GAl YES BHUSAVAI CENTRAL F BROAD G# 656548.1 DONGARE KHANDW: 223
775/DDWDI1X  DDWDI1 404-78-331 21.8208]  76.28 50 INDORE-2 KHANDW: 10 76.37347| 1 105 217975 763735 218896 763423 RAILWAY_METRE GA NO RATLAM |NORTHERIMETREGA 62376.6 AIANTI  KHANDWI 117
780 DDWDI1B DDWDI1 404-78-10C 21.8208 76.28 120 INDORE-2 EAST NIM# 10 76.28002 2 180 21731 76.28 217975 76.3735 RAILWAY BROAD GAL VES BHUSAVAI CENTRAL F BROAD G 565481 DONGARC KHANDW, 223
761|DDWDI1Z | DDWDI1 |204-78-331 21.8208  76.28. 350 INDORE-2 KHANDW, 10 76.34224) 5 400 218896 763423 218723 762007 RAILWAY_METRE GA NO RATLAM |NORTHERIMETREGA 623766 AIANTI ' KMANDWI 117 -
ntersect IDEA_MP ® 4 v

ID shown in the table is railway segment number

UP and DOWN represent railway stations at two ends of railway segment

3) cdr_idea.py

This code reads the CDR data of the given individual (excel file 9644346975 idea.xlIsx). It matches the
Initial and Final Cell ID for each record in CDR with those in ‘intersect_IDEA_MP.csv'.

Below shown is CDR data in form of excel file



9644346975 idea xlsx - Excel
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8 |IMSI:404783311176687 .l
9 |From Date 31-07-2016 00:00:00 To Date 06-08-2016 10:55:07
10 1 2 3 4 5 3 7 8 9 10 11 12 13 14 15 16
11 | Calling (4} Part LRN Called [B) Party Date Time Duration | First Cell ID/LOCATION AREACODE  LastCell ID/POP Address  Call Type IMEI IMsI Type of Ca SMS Centre Nu First Roan 2G/3G/4G Routing Area Code (RAC)
17 | 919644611 NjA VIATEN 05-08-2016/ 16:07:46 0/ 20489-2054-26613 SMT '868627024695150  204733311176687 NA 8.1982E+11 Idea Uttal 26 Nfa
13 | 9.19644E+11 N/A VM-TEN 05-08-2016  16:07:41 0 40489-2054-46613 NfA SMT '868627024695150 404783311176687 NA 9.1982E+11 Idea Utta1 2G N/A
14 | 9196486411 NjA VMTEN 05-08-2016 16:07:35 0/ 40489-2054-46613 [ smT '868627024695150  204783311176687 NA 9.19826+11 Ides Uttsi 26 [
15 | 9196446411 NjA 53030 05-08-2016 12:03:44 0 20475-38006-1241 NfA sMT '868627024695150  404783311176687 NA 9.19826E+11 NfA 26 [
16 | 9.19644E+11 NjA 5.11401E+11 05-08-2016 11:57:07 7 40473-38006-1241 40478-38006-1241 MTC '868627024635150 404783311176687 NA NfA NfA 26 N/A
1T | 9.19644E+11 NfA 9.18174E+11 05-08-2016 11:48:59 65 40478-38006-1241 MIC 150 404783311176687 NA NfA NfA 26 N/A
18 | 9196486411 NjA 1¥-612345 05-08-2016| 11:05:14 0 40475-38006-1241 [ smT '868627024695150  204783311176687 NA 3.19826E¢11 NjA 26 [
19 | 5.19644E:11 NjA 9.19454F+11 05-08-2016 07:57:53 75 404 13 404 13 MoC 150 404783311176687 PP NjA N/A 36 N/A
20| 5.13644E+11 3120 95.15854E+11 05-08-2016 06:31:08 48 404° 111 404 47513 MTC '868627024635150 404783311176687 NA NfA NfA 26 N/A
21| 9.19644E+11 3005 9.19303E+11 05-08-2016 06:30:11 8 11 11 MOoC 150 404783311176687 PP NfA NfA 26 N/A
27| 9196486411 3021 9.19451E+11 05-08-2016 06:00:06 23 40475-32000-37672 8047 2 moc 150 404783311176687 PP NjA NjA 26 NJa
23| 3.19644E:11 3021 9.19451F+11 05-08-2016 05:53:52 7 404 41 404 MoC 150 404783311176687 PP NjA N/A 26 N/A
24 | 5.13644E+11 3021 95.19451E+11 05-08-2016 05:53:28 1 40478-25008-13042 40478-25008-13042 MoC '868627024655150 404783311176637 PP NfA NfA 26 N/A
25| 2.19644E+11 N/A 9.19981E+11 04-08-2016 22:39:10 13 40478-38011-10033 40478-38011-10033 MIC '868627024695150 404783311176687 NA NjA NfA 26 N/A
26| 9196486411 NjA VK-TENOAP  04-08-2016 20:42:28. 0/ 40475-38011-10033 [ smT '868627024695160  204783311176687 NA 919836411 NjA 26 [
27| 9196486411 NjA VK-TENOAP  04-08-2016 20:42:26 0 20475-38011-10033 NfA sMT '868627024695160  404783311176687 NA 5.1983E:11 N/A 26 [
26| 9196446411 NjA VK-TENOAP | 04-05-2016 20:42:23 0/40475-38011-10033 NA SMT '868627024695160  204733311176687 NA 9.1983E+11 N/A 26 [
23| 2.19644E+11 N/A IY-812345 04-08-2016  20:15:45 © 40478-38011-10032 NjA SMT '868627024695160 404783311176687 NA 9.19826E+11 NfA 26 N/A
30| 9196486411 NjA 1¥-612345 04-08-2016 19:03:23 0/ 40475-38011-10033 [ smT '868627024695160  204783311176687 NA 3.19826E+11 NjA 26 [
31| 9196486411 NjA 53111 04-08-2016 13:01:43 0 20475-38011-10033 NfA sMT '868627024695160  404783311176687 NA 9.19826E+11 NjA 26 [
32| 9196446411 NjA IZ-IDEA 04-08-2016 18:56:07 0/40475-38011-10033 NA SMT '868627024695160  204733311176687 NA 3.19822E+11 NjA 26 [
33| 2.19844E+11 N/A internet 04-08-2016 18:55:15 45 40478-38011-10033 100.85.23.31 GPD '868627024695160( 4047833111766387 PP 112.110.244.1 Idea Madl 26 N/A
3d | 9196486411 NjA I¥-IDEA 04-08-2016 18:52:30 0/ 40475-38011-10033 [ smT '868627024695160  204783311176687 NA 3.19826E¢11 NjA 26 [
35 | 9196446411 NjA 56789 04-08-2016 15:40:07 0 20475-38011-10033 NfA sMT '868627024695150  404783311176687 NA 9.19826E+11 NjA 26 [
36| 9196446411 NjA I¥-IDEA 04-08-2016 14:53.0¢ 0/40475-38011-10033 NA SMT '868627024695150  204733311176687 NA 3.19826E+11 NjfA 26 [
37| 2.19844E+11 N/A 53030 0408-2016 14:09:22 © 40478-38011-10032 NjA SMT '868627024695150 404783311176687 NA 9.19826E+11 NfA 26 N/A
36| 9196486411 NjA 54300 04-08-2016 14:09:18 0 40475-38011-10033 [ smT '868627024695150  204783311176687 NA 3.19826E¢11 NfA 26 NfA -
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The final output is railway tracks and corresponding stations (for each matched Cell ID) at which the
train running schedule is required on particular date and time (obtained from CDR data)

The final result is obtained in a csv file “result.csv”. This can now be sent to Railway Authorities to
get the railway operation data.

Below shown is the output file ‘result.csv’

result_idea,csv - Excel
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1 |Date lTims D up down Zone ZONE_ Railway_EDistrict  Descriptio DIVISION
2 | 05-08-2016 291 PABAI  GANJBAS BHOPAL WEST CENTRAL RAILWAY VIDISHA  RAILWAY BROAD GAUGE DOUBLE LINE BHOPAL
3 | 05-08-2016 291 PABAI  GANJPBAS BHOPAL WEST CENTRAL RAILWAY VIDISHA  RAILWAY BROAD GAUGE DOUBLE LINE BHOPAL
4 | 05-08-2016 446 MOHASO DHAURRA SAGAR  NORTH CENTRAL RAILWAY SAGAR  RAILWAY BROAD GAUGE DOUBLE LINE
5 | 05-08-2016 446 MOHASO DHAURRA SAGAR  NORTH CENTRAL RAILWAY SAGAR  RAILWAY BROAD GAUGE DOUBLE LINE
6 | 05-08-2016 446 MOHASO DHAURRA SAGAR  NORTH CENTRAL RAILWAY SAGAR  RAILWAY BROAD GAUGE DOUBLE LINE
7 | 05-08-2016 446 MOHASO DHAURRA SAGAR  NORTH CENTRAL RAILWAY SAGAR  RAILWAY BROAD GAUGE DOUBLE LINE
8 | 05-08-2016 446 MOHASO DHAURRA SAGAR  NORTH CENTRAL RAILWAY SAGAR  RAILWAY BROAD GAUGE DOUBLE LINE
9 | 05-08-2016 446 MOHASO DHAURRA SAGAR  NORTH CENTRAL RAILWAY SAGAR  RAILWAY BROAD GAUGE DOUBLE LINE
10
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