split_files.py main_path = r"/Users/<username>/Desktop/Flight_scripts/"

TBF voltage reading event_happened, event num  date, time event_marker
N A
| ~ ( \
. ID  died? chamber set number “Samples per sec. = 400/1"
Input Files 000, 4.90234E+00, 4.93774E+00, 4.89136E+00, 4.94385€+00,3,1,1,02-24-20,08:40:36
9 M o 010, 4.90234E+00, 4,93774E+00, 4.89136E+00, 4.94385E+00,0,0,0,02-24-20,08:40:36
218 A2 6 020, 4.90234E+00, 4.93774E+00, 4.89136E+00, 4.94385E+00,0,0,0,02-24-20,08:40:36
poos v . 030, 4.90234E+00, 4.93774E+00, 4,.89014E+00, 4.943856+00,0,0,0,02-24-20,08:40:36
262 Ad o L . . . S :
2301.250, 4.84497E+00, 4.93774E+00, 4.88037E+00, 4.94263E+00,0,0,0,02-24-20,09:18:57
250 B-1 6 2301.260, 4.84497E+00, 4.93774E+00, 4.88037E+00, 4.94263E+00,0,0,0,02-24-20,09:18:57
72 8.2 6 2301.270, 4.84497E+00, 4.93774E+00, 4.88037E+00, 4.94263E+00,0,0,0,02-24-20,09:18:57
2301.280, 4.84497E+00, 4.93774E+00, 4.88037E+00, 4.94263E+00,2,2,0,02-24-20,09:18:57,"158 start”
2 8-3 6 2301.290, 4.84497E+00, 4.93774E+00, 4.88037E+00, 4.94263E+00,0,0,0,02-24-20,09:18:57
data/datasheet.csv  recordings/*.TXT
first_flight dict={ (6, A, 1): 9, current_flight_dict={ (6, A, 9):1,
Process (6, A, 2): 218, (6, A, 218): 2,
define dicts (6, A, 3):419, (6, A, 419): 3,
— (6, A, 4): 262, (6, A, 262): 4,
(6,B, 1): 250, (6, B, 250): 1,
(6,B, 2): 72, (6, B,72): 2,
(6,B, 3): 2 (6,B,2):3
} Y
000, 4.90234E+00, 4.93774E+00, 4.89136E+00, 4.94385E+00,0,2020-02-24 88:40:36 250,72,2,403
010, 4.90234E+00, 4.93774E+00, 4.89136E+00, 4.94385E+00,0,2020-02-24 08:40:36 250,72,2,403
f t map IDS 020, 4.90234E+00, 4.93774E+00, 4.89136E+00, 4.94385E+00,0,2020-02-24 28:40:36 250,72,2,403
unctions — .030, 4.90234E+00, 4.93774E+00, 4.89014E+00, 4.94385E+00,0,2020-02-24 08:40:36) 250,722,403

040, 4.990234E+00, 4.93774E+400, 4.89014E+20, 4.943385E+400,0,2020-02-24 08:40:36 250,72,2,403

Generates an intermediate file in the files2splitfolderthat maps (by ID)

when bugs come in and out of the flight mill for all 4 chambers.

T1_se1006-2-24-2020-B1_34.1xt TBF Voltage date t|me
T1_set006-2-24-2020-B1_47.txt
S T1_501006-2-24-2020-B1_72.txt 0o T1.06t008-2-24-2020-01.34.tt

S I|t fl|eS 17927440, 4. B5062€400,2020-02-24 13:39:23
O Fl p T1_5e1006-2-24-2020-B1.124.txt 17927.450, 4. B5962E400, 2020-02-24 13:39:23
utput les = 17927,460, 4,B5962€+00,2020-02-24 13:39:123
T1_set006-2-24-2020-81_146.1x1 17927,470, 4,85962€+00,2020-02-24 13:39:123
17927,480, 4, B59620+00,2020-02-24 13:39:2)
T _501006+2-24-2020-81 158, txt 17927499, 4050622400, 2020-02-24 13:39:23
17927.500, 4. B506JE400,2020-02-24 13:39:23
T1_s501006-2-24-2020-81187.1xt 17927.510, 4. BS952E+00,2000-02-24 13:39:23
17927,520, 4.85967€+00, 2020-02-2¢ 13139123
T1_set006-2-24-2020-B1_206.txt 17927.530, 4. BSO62E+00, 2020-92-24 1339123
17927,540, 4.B5062C+00,2020-02-24 13:39:2)
T1_5et006-2-24-2020-B1_217.txt 17927.550, 4.850672400, 2020-02-24 13:39:23

Generates these files by creating a dictionary of lists of dictionaries called ID_data.
ID is the key to ID_data

complex data | A list of dictionaries
P ID_data = { 34: [{TBF: 17927.440, voltage: 4.85962E+00, datetime: 2020-02-24 13:39:23}, %e;’;‘fa"agggz fo
structure {TBF: 17927.450, voltage: 4.85962E+00, datetime: 2020-02-24 13:39:23}, dictionary becomes
{TBF: 17927.460, voltage: 4.85962E+00, datetime: 2020-02-24 13:39:23}, e b
] .TXT file.
)

standardize troughs.py Input Files main_path = r"/Users/<username>/Desktop/Flight_scripts/"

TBF voltage datetime

17927.440, 4.85962E+00,2020-02-24 13:39:23

17927.450, 4.85962E+00,2020-02-24 13:39:23

17927.460, 4.85962E+00,2020-02-24 13:39:23

17927.470, 4.85962E+00,2020-02-24 13:39:23 . .
split_files/*.TXT

17927.480, 4.85962E+00,2020-02-24 13:39:23
Standardization interval equations and examples:

Process Identifies large
trough_standardize REIREREIEEE voltmin = Voltmean — deUmin | Not a trough: Trough (z < -2):
) _ . . . 274-4.78
as troughs. Volt oy = VOltean + deVpay 78 = 479001 202 = &3
__ voltage[T BF)=volt,... 4.80 = 4.79 + 0.01
T = "dtmuz—“dlmnn 2 — 4.74-4.78
& T A80-4.78
- - l _“ , —‘ ’ L 1
4. 7949 l/ v v ¥
fU n Ctl ons Representative standardization interval — anything that falls outside it is identified as a trough.

A larger standardization interval is more robust and will clearly identify

large troughs. A smaller one is more sensitive and may let noise through.

\ Generates a heat map
(.PNG) to diagnose the

map_dlagnOStICS robustness of the

recording file. Large '—"_V - e} —V :
—v' : —

Small _V
Generates standardized _
Outout Fil ite to fil .TXT files that contain the g;g;ggg. :%
utput rilies write 10 Tile : .21, 0.
P Sl TBF and location of troughs NIRRT . i TBE 27273.22 seconds.
(trough =1). 27273.23, 0.00
27273.24, 0.00
flight_analysis.py nout Files | Main_path = r'/Users/<username>/Desktop/Flight_scripts/"
P TBF troughs (0 = no trough; 1 = trough)
27273.20, 0.00
27273.21, 0.00
27273.22, 1.09
27273.23, 0.00 . . *
3727304 0.0 Standardized_files/*. TXT
. l Filters out only for time values where [2119.48, 2122.85, 2125.58, 2127.96, 2130.17, 2132.32, 2134.44,
Process tlme— Ist a trough occurs.
Speed calculation depends on the circular flight path.
d list AT T [0, 1.1186350148368316, 1.3808791208791118, 1.5839495798318601
SPEEA_IIST R speed between troughs. C C L '
I0: 318
distance Corrects for false troughs and calculates f’:‘:i: :;:.;'I;;;T:'ifil --------------------

Total flight time (s) -> 879.86

Distance (m) -> 610.71

Shortest flying bout (s) -> 68.28

Longest flying bout (s) =-> 255.23

This individual spent 9.148 of its time flying with this composition:

the distance flown and average speed.

Calculates the duration the
60s-300s = 9.607 with 5 events

; bug spent flying. - . 0.000 wi ven
funCtlonS g p y g 33:-:::; -Be?:ge i‘v::h eace:e:\:s

3600s-14400s = 9.000 with @ events
. . +14400s » 2.000 with @ even
\ ﬂying ool 0ty Calculates bout durations and % spent flying. ' . e
h . . Between bouts, new time and speed data points are added to
grap Cleans up speed and time columns for easy graphing. represent that the insect stopped flying (e.g. 2295.33 s, 0 m/s):

(2122.85, 2125.58, 2126.58, 2294.33, 2295.33,
[1.1186350148368316, 1.3808791208791118, 0, 0,

Output Files Generates a flight_stats_summary.csv with multiple flight statistics:

- recording_duration

10 fhename triad_type chamber channel letier channel num set number awersge speed tofal fight time distance shortest fiing bout longest fiying bout portion fiying recording duration max_speed
98 200001-2-17-2000-A2 S8t 11 A2 A 2 1 1.34 P T w28 29523 014 630043 14
71 setO04-2-20-2000-A4 27 1txt T Ad A 4 4 124 14T 129 e 2 074 2245219 14

170 | 5at004-2-20-2000-00 176t TV 83 n a 4 1.7 204 2w 0 e Rl oM 22473 L




