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The Study on Estimating User's Home and Work Location
from Mobile Phone Data

Student: Jih-Lung Wang Advisor: Dr. Jin-Yuan Wang

Department of Transportation and Logistics Management

National Yang Ming Chiao Tung University
Abstract

The purpose of this study is to estimate significant locations such as home and workplace.
Due to the distribution of these significant location, roughly defines the spatial structure and
activity patterns of urban area. The movement pattern and significant location of residents
exhibit pretty much regularity in terms of sequence and time. Estimated significant location
information is useful and important in many applications, including urban planning,
transportation and other related research. There are three main contributions of this study :
1. This study designed Bearing Difference Method to optimize phenomenon of signal
oscillation.
2. This study designs and improves a series of processes for estimating the user’s home and
workplace to get more accurate.
3. The model with the best predictive performance is extracted through the experimental

design to facilitate the estimation of the user's home and workplace.

According to the actual test and model verification results of the mobile phone data, it is
indicated that the Bearing Difference Method can effectively improve the accuracy of the
predicted location. In addition, using the model designed in this study is the most accurate.
Among the 27 users, the average error between the estimated and the actual home location is
148 meters. and the average error between the estimated and actual workplace is 269 meters.

It shows that the results of this study are suitable for application in the field of transportation.

Keywords: transportation, mobile phone data, signal oscillation, bearing difference method
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3 67067 | 24.98911561 | 121.3165255 | 24.98788222 | 121.3166427 | 137
4 89405 | 24.94411561 | 121.2445255 | 24.94407862 | 121.244504 5
5 89408 | 24.94411561 | 121.2475255 | 24.94344837 | 121.2455099 | 217
6 84423 | 24.95411561 | 121.2425255 | 24.95825539 | 121.2407674 | 492
7 87926 | 24.94711561 | 121.2595255 | 24.94704439 | 121.2592261 | 31
8 72001 | 24.97911561 | 121.2705255 | 24.98027052 | 121.2699546 | 140
9 94335 | 24.93411561 | 121.1945255 | 24.93430517 | 121.1951019 | 62
10 66047 | 24.99111561 | 121.2925255 | 24.99017726 | 121.292206 | 109
11 92385 | 24.93811561 | 121.2365255 | 24.93782021 | 121.2360124 | 61
12 92385 | 24.93811561 | 121.2365255 | 24.93782021 | 121.2360124 | 61
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13 62584 2499811561 | 121.3155255 | 24.9990245 | 121.3146944 131
14 83920 24.95511561 | 121.2375255 | 24.95533049 | 121.2379433 48
15 89917 2494311561 | 121.2585255 | 24.94704442 | 121.2592258 441
16 78469 24.96611561 | 121.2645255 | 24.96645215 | 121.2645597 37
17 106275 24.91011561 | 121.1825255 | 24.90927897 | 121.1824085 93
18 96864 24.92911561 | 121.2335255 | 24.92891544 | 121.2338193 37
19 73436 24.97611561 | 121.2115255 | 2497381128 | 121.2146548 406
20 64562 24.99411561 | 121.3015255 | 24.99420074 | 121.299387 216
21 76448 24.97011561 | 121.2355255 | 24.97034779 | 121.2353799 30
22 82898 24.95711561 | 121.2115255 | 24.95745406 | 121.2114913 38
23 105739 2491111561 | 121.1445255 | 24.9112752 | 121.1448276 35
24 89409 24.94411561 | 121.2485255 | 24.94385396 | 121.2496477 117
25 62017 24.99911561 | 121.2465255 | 24.99982129 | 121.2459427 98
26 64993 24.99311561 | 121.2345255 | 24.99255273 | 121.2333452 134
27 144645 24.83311561 | 121.2065255 | 24.8353219 | 121.2067324 245
%4413 B 12 FRFL-E LSS
o FERlen | SRR TRy F gy Fway | R
W o ENC ;4 ERC; 3 -9 ERAN; 3 EAL
% ID o)
1 58632 25.00611561 | 121.3475255 | 25.00594335 | 121.3466806 87
2 84423 24.95411561 | 121.2425255 | 24.95825539 | 121.2407674 492
3 67067 24.98911561 | 121.3165255 | 24.98788222 | 121.3166427 137
4 89405 24.94411561 | 121.2445255 | 24.94407862 | 121.244504 5
5 89908 24.94311561 | 121.2495255 | 24.94344837 | 121.2455099 407
6 84423 24.95411561 | 121.2425255 | 24.95825539 | 121.2407674 492
7 87926 2494711561 | 121.2595255 | 24.94704439 | 121.2592261 31
8 72001 24.97911561 | 121.2705255 | 24.98027052 | 121.2699546 140
9 94335 24.93411561 | 121.1945255 | 24.93430517 | 121.1951019 62
10 66047 24.99111561 | 121.2925255 | 24.99017726 | 121.292206 109
11 93381 24.93611561 | 121.2365255 | 24.93782021 | 121.2360124 196
12 92385 24.93811561 | 121.2365255 | 24.93782021 | 121.2360124 61
13 62584 2499811561 | 121.3155255 | 24.9990245 | 121.3146944 131
14 83920 24.95511561 | 121.2375255 | 24.95533049 | 121.2379433 48
15 89917 24.94311561 | 121.2585255 | 24.94704442 | 121.2592258 441
16 78469 24.96611561 | 121.2645255 | 24.96645215 | 121.2645597 37
17 106275 24.91011561 | 121.1825255 | 24.90927897 | 121.1824085 93
18 96864 24.92911561 | 121.2335255 | 24.92891544 | 121.2338193 37
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19 73436 24.97611561 | 121.2115255 | 24.97381128 | 121.2146548 406
20 64562 24.99411561 | 121.3015255 | 24.99420074 | 121.299387 216
21 76448 24.97011561 | 121.2355255 | 24.97034779 | 121.2353799 30
22 83396 24.95611561 | 121.2115255 | 24.95745406 | 121.2114913 148
23 105739 | 2491111561 | 121.1445255 | 24.9112752 | 121.1448276 35
24 89409 24.94411561 | 121.2485255 | 24.94385396 | 121.2496477 117
25 62017 24.99911561 | 121.2465255 | 24.99982129 | 121.2459427 98
26 64993 24.99311561 | 121.2345255 | 24.99255273 | 121.2333452 134
27 144645 24.83311561 | 121.2065255 | 24.8353219 | 121.2067324 245
44414 R 21 FRAFARE LS
v [ appie | pmed | amed | et | 3wt | s
# 1D 2 %)
1 58632 25.00611561 | 121.3475255 | 25.00594335 | 121.3466806 87
2 84423 2495411561 | 121.2425255 | 24.95825539 | 121.2407674 | 492
3 67067 24.98911561 | 121.3165255 | 24.98788222 | 121.3166427 137
4 89405 24.94411561 | 121.2445255 | 24.94407862 | 121.244504 5
5 89906 24.94311561 | 121.2475255 | 24.94344837 | 121.2455099 207
6 84423 2495411561 | 121.2425255 | 24.95825539 | 121.2407674 492
7 87926 2494711561 | 121.2595255 | 24.94704439 | 121.2592261 31
8 72001 24.97911561 | 121.2705255 | 24.98027052 | 121.2699546 140
9 94335 2493411561 | 121.1945255 | 24.93430517 | 121.1951019 62
10 66047 24.99111561 | 121.2925255 | 24.99017726 | 121.292206 109
11 92884 2493711561 | 121.2375255 | 24.93782021 | 121.2360124 172
12 92385 24.93811561 | 121.2365255 | 24.93782021 | 121.2360124 61
13 62584 2499811561 | 121.3155255 | 24.9990245 | 121.3146944 131
14 83920 24.95511561 | 121.2375255 | 24.95533049 | 121.2379433 48
15 89917 24.94311561 | 121.2585255 | 24.94704442 | 121.2592258 | 441
16 78469 2496611561 | 121.2645255 | 24.96645215 | 121.2645597 37
17 106275 | 24.91011561 | 121.1825255 | 24.90927897 | 121.1824085 93
18 96864 24.92911561 | 121.2335255 | 24.92891544 | 121.2338193 37
19 73436 2497611561 | 121.2115255 | 24.97381128 | 121.2146548 | 406
20 64562 24.99411561 | 121.3015255 | 24.99420074 | 121.299387 216
21 76448 24.97011561 | 121.2355255 | 24.97034779 | 121.2353799 30
22 82898 24.95711561 | 121.2115255 | 24.95745406 | 121.2114913 38
23 105739 2491111561 | 121.1445255 | 24.9112752 | 121.1448276 35
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24 89409 24.94411561 | 121.2485255 | 24.94385396 | 121.2496477 117
25 62017 24.99911561 | 121.2465255 | 24.99982129 | 121.2459427 98
26 64993 24.99311561 | 121.2345255 | 24.99255273 | 121.2333452 134
27 144645 24.83311561 | 121.2065255 | 24.8353219 | 121.2067324 245
4415 R 22 FRFATE LS
2| ARRle | FERIDE | SRRl | R ROF | RS | s
o ERE-2i 3 ER; 3 ERE 23 HER FE
¥ ID 2w
1 58632 25.00611561 | 121.3475255 | 25.00594335 | 121.3466806 87
2 84423 24.95411561 | 121.2425255 | 24.95825539 | 121.2407674 492
3 67067 24.98911561 | 121.3165255 | 24.98788222 | 121.3166427 137
4 89405 2494411561 | 121.2445255 | 24.94407862 | 121.244504 5
5 89906 24.94311561 | 121.2475255 | 24.94344837 | 121.2455099 207
6 84423 24.95411561 | 121.2425255 | 24.95825539 | 121.2407674 492
7 87926 2494711561 | 121.2595255 | 24.94704439 | 121.2592261 31
8 72001 24.97911561 | 121.2705255 | 24.98027052 | 121.2699546 140
9 94335 24.93411561 | 121.1945255 | 24.93430517 | 121.1951019 62
10 66047 24.99111561 | 121.2925255 | 24.99017726 | 121.292206 109
11 92884 24.93711561 | 121.2375255 | 24.93782021 | 121.2360124 172
12 92385 24.93811561 | 121.2365255 | 24.93782021 | 121.2360124 61
13 62584 2499811561 | 121.3155255 | 24.9990245 | 121.3146944 131
14 83920 24.95511561 | 121.2375255 | 24.95533049 | 121.2379433 48
15 89917 24.94311561 | 121.2585255 | 24.94704442 | 121.2592258 441
16 78469 24.96611561 | 121.2645255 | 24.96645215 | 121.2645597 37
17 106275 24.91011561 | 121.1825255 | 24.90927897 | 121.1824085 93
18 96864 24.92911561 | 121.2335255 | 24.92891544 | 121.2338193 37
19 73436 24.97611561 | 121.2115255 | 24.97381128 | 121.2146548 406
20 64562 24.99411561 | 121.3015255 | 24.99420074 | 121.299387 216
21 76448 24.97011561 | 121.2355255 | 24.97034779 | 121.2353799 30
22 83396 24.95611561 | 121.2115255 | 24.95745406 | 121.2114913 148
23 105739 2491111561 | 121.1445255 | 24.9112752 | 121.1448276 35
24 89409 24.94411561 | 121.2485255 | 24.94385396 | 121.2496477 117
25 62017 24.99911561 | 121.2465255 | 24.99982129 | 121.2459427 98
26 64993 24.99311561 | 121.2345255 | 24.99255273 | 121.2333452 134
27 144645 24.83311561 | 121.2065255 | 24.8353219 | 121.2067324 245
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% 4425 HN 11 FERLIFRE RS

O ARRIEN | GRRIDF A | SRRl A | FESHY | FRESHY | R
SR e ¥R K e ;3 ERN; 4 A
1D A
*)
1 48626 25.02611561 121.3015255 | 25.02745214 | 121.3012023 | 152
2 81931 24.95911561 121.2405255 | 24.95825539 | 121.2407674 98
3 67988 24.98711561 121.2415255 | 24.98621026 | 121.2423647 | 131
4 70051 24.98311561 121.3125255 | 24.98222116 | 121.3123847 | 100
5 89406 24.94411561 121.2455255 | 24.94344837 | 121.2455099 74
6 83921 24.95511561 121.2385255 | 24.95825539 | 121.2407674 | 415
7 65065 24.99311561 121.3065255 | 24.99138198 | 121.3081616 | 253
8 58568 25.00611561 121.2835255 | 24.98721498 | 121.2905122 | 2209
9 21172 25.08111561 121.2375255 | 25.08114079 | 121.2370452 49
10 66545 2499011561 121.2925255 | 24.99017726 | 121.292206 33
11 92884 2493711561 121.2375255 | 24.93782021 | 121.2360124 | 172
12 92884 2493711561 121.2375255 | 24.93782021 | 121.2360124 | 172
13 68533 24.98611561 121.2885255 | 24.98744365 | 121.2862056 | 277
14 83920 24.95511561 121.2375255 | 24.95533049 | 121.2379433 48
15 9241 25.10511561 121.2585255 | 25.10909251 | 121.2602316 | 473
16 77946 24.96711561 121.2395255 24.9673855 | 121.2395067 30
17 | 106275 | 24.91011561 121.1825255 | 24.99138213 | 121.3081622 | 15557
18 96864 24.92911561 121.2335255 | 24.92891782 | 121.2338187 37
19 77405 24.96811561 121.1965255 | 24.96816515 | 121.1953009 | 124
20 65557 2499211561 121.3005255 | 25.03620918 | 121.3012132 | 4885
21 76448 2497011561 121.2355255 24.98559 121.24236 1848
22 83396 2495611561 121.2115255 24.98559 121.24236 4512
23 | 105739 | 24.91111561 121.1445255 24.98559 121.24236 | 12872
24 89409 2494411561 121.2485255 24.98559 121.24236 4636
25 62017 2499911561 121.2465255 24.98559 121.24236 1556
26 64993 24.99311561 121.2345255 24.98559 121.24236 1149
27 | 144645 | 24.83311561 121.2065255 24.98559 121.24236 | 17273
% 4426 0 12FFR1 FRE RS
* R | ERIAF A | FERIOF L | FESOY | ROV | R
=gk R SR G R ERCY; 3 B
Hoge =R
1D

45




1 48626 | 25.026115607 | 121.301525461 | 25.02745214 | 121.3012023 | 152
2 84423 | 24.954115607 | 121.242525461 | 24.95825539 | 121.2407674 | 492
3 67988 | 24.987115607 | 121.241525461 | 24.98621026 | 121.2423647 | 131
4 70051 | 24.983115607 | 121.312525461 | 24.98222116 | 121.3123847 | 100
5 89903 | 24.943115607 | 121.244525461 | 24.94344837 | 121.2455099 | 106
6 85418 | 24.952115607 | 121.241525461 | 24.95825539 | 121.2407674 | 684
7 65065 | 24.993115607 | 121.306525461 | 24.99138198 | 121.3081616 | 253
8 72000 | 24.979115607 | 121.269525461 | 24.98721498 | 121.2905122 | 2301
9 21172 | 25.081115607 | 121.237525461 | 25.08114079 | 121.2370452 | 49
10 | 66545 | 24.990115607 | 121.292525461 | 24.99017726 | 121.292206 33
11 | 92884 | 24.937115607 | 121.237525461 | 24.93782021 | 121.2360124 | 172
12 | 92884 | 24.937115607 | 121.237525461 | 24.93782021 | 121.2360124 | 172
13 | 68533 | 24.986115607 | 121.288525461 | 24.98744365 | 121.2862056 | 277
14 | 84418 | 24.954115607 | 121.237525461 | 24.95533049 | 121.2379433 | 141
15 8259 | 25.107115607 | 121.272525461 | 25.10909251 | 121.2602316 | 1259
16 | 77946 | 24.967115607 | 121.239525461 | 24.9673855 | 121.2395067 | 30
17 | 106275 | 24.910115607 | 121.182525461 | 24.99138213 | 121.3081622 | 15557
18 | 96864 | 24.929115607 | 121.233525461 | 24.92891782 | 121.2338187 | 37
19 | 77405 | 24.968115607 | 121.196525461 | 24.96816515 | 121.1953009 | 124
20 | 65557 | 24.992115607 | 121.300525461 | 25.03620918 | 121.3012132 | 4885
21 | 76448 | 24.97011561 | 121.2355255 24.98559 121.24236 | 1848
22 | 83396 | 24.95611561 | 121.2115255 24.98559 121.24236 | 4512
23 | 105739 | 24.91111561 | 121.1445255 24.98559 121.24236 | 12872
24 | 89409 | 24.94411561 | 121.2485255 24.98559 121.24236 | 4636
25 | 62017 | 24.99911561 | 121.2465255 24.98559 121.24236 | 1556
26 | 64993 | 24.99311561 | 121.2345255 24.98559 121.24236 | 1149
27 | 144645 | 24.83311561 | 121.2065255 24.98559 121.24236 | 17273
% 4.4.2.7 #38 2-1 FERL 1FR B %
AR | SRR | FRRIDY | FEDY | R EOY | EEREFL
SR ER | AR HgR R ERC (2 2)
¥ 1D
1 | 48626 | 25.02611561 | 121.3015255 | 25.02745214 | 121.3012023 152
2 | 81931 |24.95911561 | 121.2405255 | 24.95825539 | 121.2407674 98
3 | 67988 |24.98711561 | 121.2415255 | 24.98621026 | 121.2423647 131
4 | 70051 |24.98311561 | 121.3125255 | 24.98222116 | 121.3123847 100
5 | 89406 |24.94411561 | 121.2455255 | 24.94344837 | 121.2455099 74
6 | 83921 |24.95511561 | 121.2385255 | 24.95825539 | 121.2407674 415
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65065 | 24.99311561 | 121.3065255 | 24.99138198 | 121.3081616 253
58568 | 25.00611561 | 121.2835255 | 24.98721498 | 121.2905122 2209
21172 | 25.08111561 | 121.2375255 | 25.08114079 | 121.2370452 49
10 66545 | 24.99011561 | 121.2925255 | 24.99017726 | 121.292206 33
11 92884 | 24.93711561 | 121.2375255 | 24.93782021 | 121.2360124 172
12 92884 | 24.93711561 | 121.2375255 | 24.93782021 | 121.2360124 172
13 68533 | 24.98611561 | 121.2885255 | 24.98744365 | 121.2862056 277
14 | 83920 | 24.95511561 | 121.2375255 | 24.95533049 | 121.2379433 48
15 9241 25.10511561 | 121.2585255 | 25.10909251 | 121.2602316 473
16 77946 | 24.96711561 | 121.2395255 | 24.9673855 | 121.2395067 30
17 | 106275 | 24.91011561 | 121.1825255 | 24.99138213 | 121.3081622 15557
18 96864 | 24.92911561 | 121.2335255 | 24.92891782 | 121.2338187 37
19 77405 | 24.96811561 | 121.1965255 | 24.96816515 | 121.1953009 124
20 65557 | 24.99211561 | 121.3005255 | 25.03620918 | 121.3012132 4885
21 76448 | 24.97011561 | 121.2355255 24.98559 121.24236 1848
22 83396 | 24.95611561 | 121.2115255 24.98559 121.24236 4512
23 | 105739 | 24.91111561 | 121.1445255 24.98559 121.24236 12872
24 | 89409 | 24.94411561 | 121.2485255 24.98559 121.24236 4636
25 62017 | 24.99911561 | 121.2465255 24.98559 121.24236 1556
26 64993 | 24.99311561 | 121.2345255 24.98559 121.24236 1149
27 | 144645 | 24.83311561 | 121.2065255 24.98559 121.24236 17273
% 4428 #22 FERL TR RS
IRl | FERIE A | EReDF A | FESF L | FESOY | R
S R R i R LR Ex
& 1D A
%)
1 | 48626 | 25.02611561 121.3015255 25.02745214 | 121.3012023 | 152
2 | 84423 | 24.95411561 121.2425255 2495825539 | 121.2407674 | 492
3 | 67988 | 24.98711561 121.2415255 24.98621026 | 121.2423647 | 131
4 | 70051 | 24.98311561 121.3125255 2498222116 | 121.3123847 | 100
5 | 89903 | 24.94311561 121.2445255 2494344837 | 121.2455099 | 106
6 | 85418 | 24.95211561 121.2415255 24.95825539 | 121.2407674 | 684
7 | 65065 | 24.99311561 121.3065255 24.99138198 | 121.3081616 | 253
8 | 72000 | 24.97911561 121.2695255 2498721498 | 121.2905122 | 2301
9 | 21172 | 25.08111561 121.2375255 25.08114079 | 121.2370452 49
10 | 66545 | 24.99011561 121.2925255 24.99017726 | 121.292206 33
11| 92884 | 24.93711561 121.2375255 2493782021 | 121.2360124 | 172
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12 | 92884 | 24.93711561 121.2375255 24.93782021 | 121.2360124 | 172
13 | 68533 | 24.98611561 121.2885255 24.98744365 | 121.2862056 | 277
14 | 84418 | 24.95411561 121.2375255 24.95533049 | 121.2379433 | 141
15| 8259 25.10711561 121.2725255 25.10909251 | 121.2602316 | 1259
16 | 77946 | 24.96711561 121.2395255 249673855 | 121.2395067 30
17 | 106275 | 24.91011561 121.1825255 24.99138213 | 121.3081622 | 15557
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25| 62017 | 24.99911561 121.2465255 24.98559 121.24236 1556
26 | 64993 | 24.99311561 121.2345255 24.98559 121.24236 1149
27 | 144645 | 24.83311561 121.2065255 24.98559 121.24236 | 17273
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