Investigating magnetic fields with your phone - you can do it too!
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Introduction | EEE R B e S
The Earth has a dynamic magnetic field. Magnetic « When Iwent about collecting my data Iwas O mrom mome o e s
objects (for example metal pipes or culverts) cause going to download the app and start collecting
disturbances in the magnetic field. Modern data but 1t didn’t work as planned. 7 o o et s
cellphones have a magnetometers in them (so that  We discovered that some phones (like mine) TR G
they have a compass capability). don’t work with the CrowdMag App!

* My mentors sent me an Android test phone and P ———
CrowdMag: An app installed on your phone that that worked for collecting data. Total Feld (nT) BRI
utilizes the phone’s built in magnetometer. We use it  Iwas able to collect some data around my
to collect magnetic data. house and gain experience with working on

actual data usmg Excel (makmg plots, calculating

Motivation: We collect magnetic data in order to statistics).
improve navigation and be able to find metallic * Here are some examples of my results:
objects that we'd want to locate (for example,
barrelsin a field or buried pipes), also the data from Total Field (nT)

th . Vertical Component (nT)
IS research can help understand when they are v ‘S S Y S SO U S
‘ 1 [Time (UTC) Latitude (deg) Longitude (deg Total Field (nT) Horizontal Co Vertical Component
2 | 7:32:03PM  38.094036  -103.161034 49301.53 2474631 42641.07
: I h - I I 2 k I 3 | 7:32:06PM 38.094032  -103.161049 502943 2472459  43797.39
g e I n g OO C Ose O Ve I C eS I e ra C O rS O r Ca rS . n 4 7:32:09PM  38.094036  -103.161064 49075.9  24580.59  42476.33
5 | 7:32:12PM  38.094032  -103.161087 49728.3 25667.37  42592.14
. . . . 6 7:32:15PM  38.094028  -103.161125 49200.14  24806.59  A42488.66
te r'm S Of n aVI atl O n th I S Ca n h e I u n d e rSta n d th e I r 7 | 7:32:18PM  38.094028  -103.161156 49036.64  25784.42  41710.38
g p g 7:32:21PM  38.094025 -103.161194 494758  25599.45  42338.19
g 7:32:24PM 38.094021  -103.161224 49580.7  25886.74 42286.2
. . . 10 7:32:27PM  38.094025  -103.16127 49217.05 2600291  41787.16
surroundin g, especia | |y if other sensors are not | 1] e ssoans 10an BT
’ Horizontal Component (nT) : 12| 7:32:34PM 38.094017  -103.161346 5045435  26918.83  42673.38
: 1 13 7:32:38PM 38.094017  -103.161346 52989.32  25524.89  46436.49
. - . . 14 7:32:33PM 32.094017  -103.161346 48751.38 23376.45 42781.29
WO rkmg (||ke cameras in the dark or GPS in a T e e
16 7:32:45PM  38.093983  -103.161423 43434.86  24518.64  41770.47
17| 7:32:48PM  38.093956  -103.161461 4843152  23582.97 4230196
t | 18 | 7:3251PM  38.093941  -103.161499 49202.79 23726.27  43104.27
u n n e . 19 7:32:54PM 38.093914  -103.161522 47350.95 22724.56  41541.62
20| 7:3257PM  38.093887  -103.161537 47447.1 23118.9 4143361
21| 7:33:00 PM 38.093864  -103.16156 48930.21  25874.61  41529.15
22 | 7:33:03PM  38.093857 -103.161591 4670148  29075.59 36546.38
23 7:33:06 PM 38.093857  -103.161583 4670421  25342.97  39230.31
Methodolo
gy 25 All data Average 49107.47045 25034.53636 A42208.95136
26 Median 49138.02  24787.175  42320.075
27 | Stdev 1426.668762 1390.579944 1864.127805
28
29 Anomaly Average " 51595927  25737.167 44695.04333
30| Median " s51344.09" 25524.89"  44975.26
Ste fo u r . 31 Stdev " 1286.111188" 1091.132188" 1297.140019
P :
33 Quietarea  Average " 49434.48444" 25310.99667" 42457.50222
E 5 I d I f 34 Median " a930153"  25599.45”  42476.33
Y Step One' m a I a ta to yo u rS e 35 Stdev " 396.1425375" 580.4335849" 602.0360431
. 36

Download the and open in Excel

Crowdmag app.

CrowdMag_RECCS52020_Data2.xlsx - Excel
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El b b TF East
A E C D E F G H 1 J K L M N o] P Q
_ Time (UTC) Latitude (deg Longitude (de Dist TFEast  Horizontal Vertical Component (nT)
6/11/2020 14:28  40.050022 -105.184746 793.0 52156.36 20894.6  47738.09
6/11/2020 14:28  40.050022 -105.1847 787.9 52509.37 2162024  A47851.85 TF East

6/11/202014:28  40.050022 -105.184647 782.1 52479.14 21726.43  47770.52

6/11/202014:28  40.050022 -105.184601 777.0 52386.92 21885.84  47596.21 54000
6/11/202014:29  40.050018 -105.184555 772.0 52452.38 21162.96  47993.55 53500
6/11/202014:29  40.050014 -105.184509 766.9 52247.67 21275.68  47719.64
5/11/202014:29  40.050011 -105.184464 761.9 52328.95  21411.5  47747.96
6/11/202014:29  40.050003  -105.184425 757.6 52329.63 21418.93  47745.37 52500
6/11/202014:29  40.050003  -105.184418 756.8 52564.42 2077212  48285.99 52000

Step two:
.
o | 6/11/202014:25  40.050003  -105.18441  755.9 5236371 21051.95 4794552 °
I d e n t If t r a V e r-S e End(soom) Footbridge  overhead g culvert (~550m 8ig powerline o 12| 6/11/202014:29  40.049995 -105.184372 7516 52285.33  21006.63  47879.82 31500 [ J
! 730 ipe - 260 e 13 6/11/202014:23  40.04398 -105.184326  746.3 52294.65 20938.18  47919.96 51000
Footbridge 1 : - : . : : :
y End (800 m) g ! o st =
= ¥ P PR - ¥
1 e {

53000

Do e e N e e W
1=

730 m) | 6/11/202014:5 40049957  -105.18428 7407 52239.66 20715.89  A47956.57
15 6/11/202014:29  40.049938 -105.184242  736.0 51713.56 20436 47504.34
16 6/11/202014:29 40.049927 -105.134196  730.8 53334.3 2080619  43109.09 oo o0 - - - - . °

17| 6/11/202014:23  40.049315 -105.184166  727.2 50597.13 20628.22 4620115 : )

18| 6/11/202014:29 40.049896 -105.184135  723.2 52500.31 20024.84 4853132 a O u g 1S C O Ve re S O III e p O n e S O n » ~ O r

19 6/11/202014:29 40.049877 -105.184097  718.5 52846.24 1992046  48950.1

20| 6/11/202014:23  40.049862 -105.184052  713.3 5227248 20697.56  48000.25

21| 6/11/202014:23  40.049847 -105.184013 7087 5235175 20723.05  48075.58 30000 . . .
22| §/11/202014:29  40.049847 -105.183968  703.8 52307.62 20734.59  48022.49 P M

agnetometers can measure magnetic variations
24| 6/11/202014:29  40.049835 -105.183876  693.6 5219218 2113014  47723.58 "MM g

25|  6/11/202014:29 40.049843  -105.18383  688.4 52239.21 214613  47627.17 20000

26 | 6/11/2020 14:30 40.04985 -105.183732 684.2 52211.43  21546.88 47558.09 15000
27 6/11/2020 14:30  40.049862 -105.183754 679.8 52218.87 21523.85 47576.62

Bl oot o e sl o caused by metal objects like tractors, metal
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location to
collect data

Horizontal Component (nT)

pipes, power lines and bridges.

Example of CrowdMag data viewed in Excel : : :
* Thad some 1ssues while collecting research.

Step three:

Get out there and This is a screenshot of where my mentors * One 1ssue I had was my origmal phone didn’t
collect data by Rick and Neesha collected data in Boulder.

walking along the . * Another challenge was the time frame m which

traverse! Step five: B to complete the project.

work with Crowdmag, I got zero values.

TF East

52000

Make data graphs and

51000

calculate some
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ANALYSIS 54500

Normal Background Average Median Stdev 54000

Horizontal* 50688 50869 2532 53500 °
'hanks to the RECCS 2020 team for this
Total Field 54151 54361 1586 52500

52000

51500

ﬁzzr:oaﬂal* Averagemssz eden 71929Stdev 4579 o | | O p po rt u n ity R I O O ki ng fo rwa rd to a n i n -

50500

Vertical* -11823 -12998 3248 0 100 200 300 400 500 600 700 800
Total Field 71860 73094 5026

Neesha collecting data in Boulder person experience next summer.
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