36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

229
230

231
232

233
234
235

236
237
238
239

Supplementary material / Additional Information:
Here we describe the steps to setup Masked-Piper and a demo usage

Masked-Piper Setup and Usage

Install all the packages in requirements.txt. Then move the videos that you want to mask into the input folder. Then

run the code as shown on the GitHub Page with Examples (and shown below). Running this code will loop through all

the videos in the input folder and save all the results in the output folders.

#Load in
import medi
import cv2 #
import math
import numpy as np
import panda:
import csv #
import os #s

#list all videos i
from os import lis
from os.path import isfile, join

1 folder is set as the output folder where all the pose time series are stored”)
path.abspath(outtputf_ts))

The following folde

path.abspath(outp
("\n The following video(
print(vfiles)

et as the output folder for saving the masked videos "
sk))
will be processed for masking: ")

The following folder is set as the output folder where all the pose time seri

es are stored
D:\TowardsMultimodalOpenScience\Output TimeSeries

8


https://github.com/WimPouw/TowardsMultimodalOpenScience/blob/main/requirements.txt
https://wimpouw.github.io/TowardsMultimodalOpenScience/Index
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240
241
242
243
244
245
246
247
248

249

250
251
252
253
254
255
256
257
258
259
260

The following folder is set as the output folder for saving the masked

s
D:\TowardsMultimodalOpenScience\Output MaskedVideos

The following video(s) will be processed for masking:
['1413451-11105600-11163240_1lal 1.mp4', 'sample.mp4d',

'ted kid.mp4']

#initialize modules and functions

#Load in
mp_holistic
# Inp v
mp_drawing = mp.solutions.drawing_utils

mp_drawing_styles = mp.sclutions.drawing_styles

HABBRREURRRNBURIRUFUNCTIONS AND OTHER VA)

#landmarks 33x that are used by Medi

markersbody = ['NOSE', 'LEFT_EYE_T 3 , 'LEFT_EYE_OUTER', 'RIGHT_EYE OUTER', 'RIGHT_EYE', 'RIGHT_EYE_OUTER',
'LEFT_EAR', 'RIGHT_EAR', 'MOUTH_LEFT', 'MOUTH_RIGHT', 'LEFT_SHOULDER', 'RIGHT_SHOULDER', 'LEFT_ELBOW',
*RIGHT_ELBOW', 'LEFT_WRIST', 'RIGHT_WRIST', ‘LEFT_PINKY', 'RIGHT_PINKY', 'LEFT_INDEX', 'RIGHT_INDEX',
*LEFT_THUMB', "RIGHT_THUMB', 'LEFT_HIP', 'RIGHT_WIP', 'LEFT_KNEE', 'RIGHT_KNEE', 'LEFT_ANKLE', 'RIGHT_ANKLE',
‘LEFT_HEEL', 'RIGHT_HEEL', 'LEFT_FOOT_INDEX', 'RIGHT_FOOT_INDEX']

markershands = [*LEFT_WRIST', 'LEFT_THUMB_CMC', 'LEFT_THUMB_MCP', 'LEFT_THUMB_IP', 'LEFT_THUMB_TIP', 'LEFT_INDEX_FINGER_MCP',
: INGER_PIP', 'LEFT_INDEX_FINGER_DIP', 'LEFT_INDEX_FINGER_TIP', 'LEFT_MIODLE_FINGER_MCP',

INGER_PIP', ‘LEFT_MIDDLE_FINGER_DIP', ‘LEFT_MIDDLE_FINGER_TIP', ‘LEFT_RING_FINGER_MCP',

INGER_PIP', 'LEFT_RING_FINGER DIP', 'LEFT_RING_FINGER_TIP', 'LEFT_PINKY_FINGER_MCP',
*LEFT_PINKY_FINGER_PIP', 'LEFT_PINKY_FINGER_DIP', 'LEFT_PINKY_FINGER_TIP',
"RIGHT_WRIST', 'RIGHT_THUMB_CMC', *RIGHT_THUMB_MCP®, 'RIGHT_THUMB_IP', 'RIGHT_THUMB_TIP', 'RIGHT_INDEX_FINGER_MCP',
"RIGHT_INDEX_FINGER_PIP', 'RIGHT_INDEX_FINGER_DIP', 'RIGHT_INDEX_FINGER_TIP', 'RIGHT_MIDDLE_FINGER_MCP',
‘RIGHT_MIDDLE_FINGER_PIP', 'RIGHT_MIDDLE_FINGER_DIP', 'RIGHT_MIDDLE_FINGER_TIP', ‘RIGHT_RING_FINGER_MCP',
‘RIGHT_RING_FINGER_PIP’, 'RIGHT_RING_FINGER_DIP', 'RIGHT_RING_FINGER_TIP', 'RIGHT_PINKY_FINGER_CP',
*RIGHT_PINKY_FINGER_PIP', 'RIGHT_PINKY_FINGER_DIP', 'RIGHT_PINKY_FINGER_TIP']

facemarks = [str(x) for x in range(478)] #there are 478 points for the face mesh (see google holistic face mesh info for Landmarks)

print("Note that we have the following number of pose keypoints for markers body")
print(len(markersbody))

print("\n Note that we have the following number of pose keypoints for markers hands")
print(len(markershands))

print("\n Note that we have the following number of pose keypoints for markers face")
print(len(facemarks ))

#set up the column names and objects for the time series data (add time as the first variable)
markerxyzbody = ['time']
markerxyzhands = ['time’]
markerxyzface = ['time']

for mark in markersbody:
for pos in ['X', 'Y', 'Z', 'visibility']: #for markers of the body you also have a visibility reliability score
nm = pos + “_" + mark
markerxyzbody .append(nm)
for mark in markershands:
for pos in ['X', 'Y', 'Z']:
nm = pos + "_" + mark
markerxyzhands.append(nm)
for mark in facemarks:
for pos in ['X', 'Y', 'Z']:
nm = pos + "_" + mark
markerxyzface.append(nm)

#check if there are numbers in a string
def num_there(s):
return any(i.isdigit() for i in s)

#take some google classification object and convert it into a string
def makegoginto_str(gogobj):

gogobj = str(gogobj).strip("[]1")

gogobj = gogobj.split("\n")

return(gogobj[:-1]) #ignore Last element as this has nothing

#make the stringifyd position traces into clean numerical values
def listpostions(newsamplemarks):
newsamplemarks = makegoginto_str(newsamplemarks)
tracking_p = []
for value in newsamplemarks:
if num_there(value):
stripped = value.split(':', 1)[1]
stripped = stripped.strip() #remove spaces in the string if present
tracking_p.append(stripped) #add to this List
return(tracking_p)

video

Note that we have the following number of pose keypoints for markers body

33

Note that we have the following number of pose keypoints for markers hands

42

Note that we have the following number of pose keypoints for markers face

478



261 Main Procedure of Masked-Piper
262 The following chunk of code loops through all the videos loaded into the input folder, assesses each frame for body

263 poses, extracts kinematic info. Next, the code masks the body in a new frame that preserves the background, projecting
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264
265

266
267

268
269

270
271

the kinematic information on the mask. In addition, the code stores the kinematic information for that frame into the time

series .csv for the hand + body + face.

#e will now Loop over all the videos that are present in the video file
for vidf in vfiles:
print("We will now process video:
print(vidf)
print("This is video number" + str(vfiles.index(vidf))+ "of" + str(len(vfiles)) + "videos in total")
#capture the video, and check video settings
videoname = vidf
videoloc = “./Input_Videos/" + videoname
capture = cv2.VideoCapture(videoloc) #load in the videocapture
frameWidth = capture.get(cv2.CAP_PROP_FRAME_WIDTH) #check frame width
frameHeight = capture.get(cv2.CAP_PROP_FRAME_HEIGHT) #check frame height
samplerate = capture.get(cv2.CAP_PROP_FPS)  #fps = frames per second

#make an ‘empty’ video file where we project the pose tracking on
fourcc = cv2.VideoWriter_fourcc(*'MP4V') #for different video formats you could use e.g., *'XVID
out = cv2.Videouriter (outputf_mask+videoname, fourcc,

fps = samplerate, frameSize = (int(framewidth), int(frameHeight)))

# Run NedioPipe frave by frave usin

tive =

tsbody = [markerxyzbody]  #th

tshands = [markerxyzhands] #

tsface = [markerxyzface] #th

with mp_holistic.Holistic(
static_imege_mode=True, ensble_segmentation=True, refine_face landrarks<True) as holistic

uhile (True)
ret, inage = copture.read(
1f ret == True: #if there i

ad frame

cv2.COLOR_BGR2RGR)
rocess(inage) #opply Mediapi

n RGe format

image = cv2.cvtColor
1t 1is

ginal,

et everything ot zero for places where the mask has to go

-COLOR_RGB28GR)
o right hand Landuarks, the facemesh and the body poses

nage, ¢

iing. draw_landrarks (original_inage, results.left_hand_landmarks, mp_holistic.HAND_CONNECTIONS)
mp_drawing. draw_landearks (original_inage, results.right_hand_lancmarks, mp_holistic.HAND_CONKECTIONS)

mo_drsuing. drau_landrarks(
originel_insge,
results.face_landnarks,
5_holistic. FACEHESH T
andna

mp_drawing_styles
tyle())

semplebody = listpostions(results

semplenancs = 1istpostions([resuit

istpostions (resul
o, tine)

ert(o
samplehangs . nsert (s,
sampleface. insert(s, ti
tsbody . append( sanplebody)

tshands..append( samplehands)

s in the background)

if cv2.waitKey(1) == 27
break
1F ret == False: #if there are no more frames, break
break

#once done de-initialize all processes
out.release()

capture.release()
cv2.destroyAllWindows ()

# opening the csv file in 'w+' mode
filebody = open(outtputf_ts + vidf[:-4]+'_body.csv', 'w+', newline ='')
#write it
with filebody:
write = csv.writer(filebody)
write.writerows(tsbody)
# opening the csv file in ‘w+' mode
filehands = open(outtputf_ts + vidf[:-4]+'_hands.csv', 'w+', newline ='')
#write it
with filehands:
write = csv.writer(filehands)
write.writerows(tshands)
# opening the csv file in 'w+' mode
fileface = open(outtputf_ts + vidf[:-4]+'_face.csv', 'w+', newline ='')
#write it
with fileface:
write = csv.writer(fileface)
write.writerows(tsface)

print(“"Done with processing all folders; go look in your output folders!™)

data to be written row-wise in csv fil

We will now process video:
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272
273
274
275
276
277
278
279
280
281
282
283

1413451-11105600-11163240_lal 1.mp4

This is video numberOof3videos in
We will now process video:
sample.mp4

This is video numberlof3videos in
We will now process video:

ted kid.mp4

This is video number2o0f3videos in
Done with processing all folders;

Done with processing all folders;

total

total

total

go look in your output folders!

results are in your output folders!
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