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code {1 g el

data e

image H

readme i HR

P 2

$ 1% Python o] R 1 G SR E R e ] =]
#%% md
T AHR S SR
#90%

import maiplotlib.pvplot as plt

import pandas as pd

import numpy as np

from scipy.signal import savgol filter

# R Excel 1

# df = pd.read_excel("../data/Bi FF/ B £F 112203 1 BBk A B (5 B.xlsx")

#df = pd.read_excel("../data/Bi /B £F 132203 2 f0Bkm 6 8 {5 B .xlsx")

df = pd.read_excel('../data/Fft /B 1+ 3B IERAZANE 6 B 2 WHE iy 85
. xlsx)

# df = pd.read excel(”../data/FRH /£ 3/ 8380 B AEahE 6 RS 58 2 pask i fir
{5 B xlsx")

#%% md

B4 A 1

#eo%o

fps =30  # 45N

# B [E)EE

df]"time"] = df.index/ fps

# M REAN X, Y [ SRR

for col in dftcolumns:

if col.endswith(" X"} or col.endswith(" Y"):

# Seil 0 ik NaN
dfcol] = dffcol].replace((), np.nan)
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# PR AR S b S S 7 1] A b

dtfcol] = dfjcol].interpolate(method="lnear’, limit_direction="both')

# {al Savitzky-Golay “F#ft

difcol] = savgol filter{df]col]. window length=7. polvorder=2)
dif*foot Y smooth”] = (dfl'31 Y] +df['32 Y] + df['30 Y] +diT'29 Y']y4 # TR~
AT

#%%% md
S N R B R 3 bl R R e
#96%

df]"foot v smooth"] = np.gradient{df]"foot Y smooth"], df]"time"])
# B — ot B, R e AE, AR
takeofl’ candidates = df. index|df]"foot v smooth”] < -150]
jump_start = takeoft candidates|[0] if len(takeoff candidates) > 0 else df.index[0]
t takeoff = df loc[jump_start, "time"]
# WEERE—KGE TR, EEEMRE, HLEH
# B FIRE RN E R E, EHE 1.5 B
landing candidates = df.index|
(df]"foot v smooth"] = 150) &
(df]"time"] == 1 takeofl) &
{(df]"time"] <=1 takeoff + 1)
I
jump end = landing candidates|[-1] if len{landing candidates) > 0 else df index|-1]
t landing = dfloc[jump end, "time"|
t flight =t landing -t takeofl
features = §
"R RS jump start,
P& S jump end,
"R MR (E](s)": t takeoff,
"i& R [E](s)": t landing,
7 I E](s)": ¢ flight
}
result = pd.DataFrame([features])
result
#6% md
Eo | ROk
#%%
df"foot X_smooth"] = (df'31 X'] +df['32 X'] + df'30 X'] +df29 X)/4 # T
¥
# BN 1 B
real distance = 1.58
# ZahE 2 Rl
# real distance = 1.15
# MR REES
pixel distance = df loc[jump end, "foot X smooth"] - df loc[jump start,
"foot X smooth"] # BRI X kR
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# R, 1{REXMBE AR

scale = real distance / pixel distance

print(fE B R 2] AP EE: {dfloc[jump start, "foot X smooth"]} px')
print(f55 HE 2] AR T2 Al {df loc[jump end. "foot X smoath"]} px')
print(f" E2 % R : {scale:. 501 m/px™)

#%0% md

BUE N T A e RS bR
H96%

t start = max{0, t_takeott-0.5)
t end =t _landing+0.5
df clip = df](df]"time"] >=1_start)&(df["time"] <=1t end)].copy()
pli.reParams|'font.sans-serif’] = ['SimSun']
plt.rcParams|'axes.unicode minus'] = False
fig, axes = pltsubplots(2, 1, figsize=(6, 3), dpi=300, sharex="True)
# B RS
axl = axes|0]
# S S R
axl.plot(df clip["time"], 720 - df clip["foot Y smooth"], label="/ S50 2GR 5)".
color="#40Thd0", linewidth=1.2)
axl.scatter(t_takeoff, 720 - dfloc[jump start, "fool Y smooth"]. color="green", s=20),
label="/#2#: i [E]")
axl.scatter(t landing, 720 - df loc[jump end, "foot ¥ smooth"], color="red", s=20,
label=" H i [€]")
axl.set vlabel("# B (px)", fontsize=12)
axl.grid({ True, linestyle="", alpha=0.5)
for spine in ax1.spines.values():

spineset color{'black")

spine.set linewidth{(.6)
axl.tick params(left=True, axis="both’, direction="out’, length=4, width=0.8, color='K',
labelsize=9)
# BREE
ax2 = axes|1]
ax2.plot(df clip["time"], df clip["foot v smooth”],

Tabel =" 5L H BE (547 )", color="purple”, linewidth=1.2)

ax2.scatter(t takeoff, df clip.locjjump start, "foot v smooth"], color="green", s=20)
ax2 scatter(t landing, df' clip loc[jump end, "foot v smooth"|, color="red", s=2{)
ax2.set_xlabel("Ff [E](s)". fontsize=12)
ax2.set_ylabel("3# FE (px/s)", fontsize=12)
ax2.grid( True, linestvle="", alpha=0.5)
for spine in ax2.spines.values():

spine.set_color{'black")

spine set linewidih(0.6)
ax2.tick params(bottom=True, lefi=True. right=False, top=False, axis="both’,
direction="out’, length=4, width=0.8,color="'K, labelsize=9)
# AT BRI RERE S H
handles|, labels] = nxl.get legfmd handles_lahels{}
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handlesZ2, labels2 = ax2.get legend handles labels()
axl.legend(handles] + handles2, labels] + labels2,
loc="upper center”, bbox to anchor=((L.488, 1.5),
ncol=4, fontsize=10, frameon=False, handletextpad=0.1, columnspacing=0.8)
axl.margins(x=0, yv=0.2)
ax2.margins(x=0, y = 0.5)
plt.tight_layout()
# plt.savefig("../image/ 8 H: 5 75 MUl 2164 & B sve’. bbox inches="tight’, dpi=800,
transparent="True)
plt.show()
#%0% md
R
#oe%
# MEHEN
def angle{pl, p2, p3):
vl = np.array([p1[0] - p2[0], p1[1] - p2[1]])
v2 = np.array([p3[0] - p2[0]. p3[1] - p2[1]])
cos_theta = np.dot{vl, v2)/ (np.linalg. norm(v1} * np.linalg.norm(v2) + le-6)
return np.degrees(np.arccos(np.clip(cos_theta, -1.0, 1.0)))
# FRAESHITR
right angles = []
for 1 in range(len{df)):
pl = (dfloc[i, "11_X"], df loc[i, "11_Y"])
p2 = (dflocfy, "13_X"], dfloc[i, "13_Y"])
p3 = (dfloc[i, "15_X"], dfloc[i, "15_Y™])
right angles.append{angle(pl, p2. p3))
df]"45 & B "] = right_angles
left angles =[]
for 1 in range(len{df)):
pl = (dfloc[i, "12 X"), dfloc[i, "12 Y']) # H
p2 = (dfloc[i, "14 X"]. dfloc[i."14 Y"]) # W
p3 = (dfloc[i, "16_X"], dfloc[i, "16 Y"]) # M
left_angles.append{angle(pl, p2, p3))
df]" 2 5§ 1 HE"] = left_angles
# SeEr . EWEUTE
A" F B R = (@2 ) + oA B A ) 2
# SN
arm_angle_range = df" F 8 1 BE"|.max() - df]"F 35 £ BE"|.min()
# FREEEHTE
fps = 30
# A TR
df] "4 FBi_vx"] = df["15 X").diff() * fps
df]"H FB vy"] =dI]"15 Y")diff() * fps
Al FHHBE] = np.sqri(@]" 4 FBE_vx"1**2 + A" F_vy"]**2)
# h TR R

It

i
it
i

=i s
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A" TR vx"] = di["16_X"].diff() * fps
"5 FB vy"] = di["16_Y"L.diff() * fps
df]" 4 F-BRIE FE ] = np.sqri(df]" 5 T vx"]**2 + A" FH vw']**2)
# Soa I EN T
df"F A L] = (af]" 2 P BB + df]" 6 FREEE ]/ 2
# - HRO
max_wrist_speed = df" FBiE " L.max()
result = pd.DatalFrame([ {
“FEHEEN AR )" arm angle range,
" B A (pr/s)" max_wrist_speed

H )]

result

#% %0

# THBH

def get poimnt(frame, idx):
return (frame|{" {idx} X"|. frame["{1dx} Y"])
# PHrAaMR-RSHEEXA
def trunk_angle(frame):
hip_x = (frame["23_X"] + frame["24 X"])/ 2
hip v = (frame["23 Y"] + frame|"24 Y"])/ 2
shoulder x = (frame["11_X"] + frame["12 X"])/ 2
shoulder y = (frame["11_Y"] + frame["12 Y"])/ 2
v = np.array([shoulder x - hip_x, shoulder v - hip v])
vertical = np.array([0. -1])
cos_theta = np.dot{v, vertical) / (np.linalg norm{v) * np.linalg.norm{vertical) + le-6)
return np.degrees{np.arccos{np.clip{cos_theta. -1.0. 1.0%))
#RERESHIARA (FHELLSR)
def avg leg angle with ground(frame):
hip = np.array{[(frame["23 X"] + frame["24 X"])/ 2,
{frame["23 Y"] + frame["24 Y"])/2])
ankle = np.arrav([(frame["27 X"] + frame["28 X"]}/ 2,
(frame["27 Y] + frame["28 Y"]}/ 2])
leg vec = ankle - hip
ground vec = np.array([1. 0])
cos theta = np.dot(leg vec, ground vec) / (np.linalg.norm(leg vec) *
np.linalg.norm{ground vec) + 1e-6)
return np.degrees(np.arccos{np.clip{cos _theta. -1.0, 1.0}))
# FEEER 2R R
rows = ||
for idx, row in dflloc[jump start;jump end].iterrows():
time s = idx / fps
# G EAN. B B T
hip = ((row["23 X"] + row["24 X"]) /2. (row["23 Y"] + row["24 Y"])/ 2)
knee = ((row["25_X"] + row["26_X"])}/ 2, (row["25 Y"] + row["26 Y"])/2)
ankle = ((row["27_X"] + row["28 X"])/ 2, (row["27_Y"] + row["28 Y"])/2)
# T I A BER-RR- 2R
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lower angle = angle(hip. knee, ankle)
# PTHAE CREEMRD
trunk = trunk angle(row)
# F-IR-ERE (EERCFE )
shoulder = ({row["11_X"] + row["12 X"])/ 2, (row["11_Y"] +row["12 Y"])/2)
shk = angle(shoulder, hip, knee)
# R EMmES (EEEH)
leg ground = 180 - avg leg angle with ground(row)
rows. append {
" idx,
" [E](s)": time s,
"L EE": lower angle,
"5 HUR A EEY: trunk,
"I - -AR A shk,
"5 M % A leg ground,
1)
# HitH DataFrame
angle df = pd.DataFrame(rows).set index("l [B](s)")
#angle dfito excel(./data/IZZh3E 1 8935 H B xlsx)
angle df
import matplothib.pyvplot as plt
import matplotlib.ticker as ticker
# S IGEL # R 2R
fig. axes = plt.subplots(1, 4, figsize=(12. 3). sharex="True, dpi = 300)
plt.rcParams|'font.sans-serit’] = ['SimSun']
pli.reParams|"axes.unicode minus'| = False
# THE 1. FRAEE
axes[0].plot(angle dfindex, angle dfl"F B2 BE"], label=""F B 1 BE", color="#c6b3d3",
marker="o")
axes[0].set_title(" F B A1 FE(C" )", fontsize=15)
axes[0].set_ylabel(" £ EE(" )", fontsize=15)
axes|0).grd(True)
# FHE 2. PFEERE
axes|1].plot(angle dfindex, angle df]" 3%l £ "), label="45 T i f ff fE,
color="#ed9{9b", marker="0")
axes[1].set_title(" 9X-1-fHUE £ EEC" )", fontsize=15)
axes[1].grid(True)
# FHE 3: A-H-IEEA
axes|2].plot(angle dfindex, angle df]"/F-8§-1% "], label="Fi -5 - ¥ f1",
color="#9cdlch”, marker="o0")
axes[2].set_title("fF-#¥-FEH (" )", fontsize=13)
axes[2].gnd(True)
# TH 4. WRSHER
axes[3].plot(angle dfindex, angle df"/b 5 M % £1"]. label="§2 5 Hu i 22 fy",
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color="feecTI", marker="0")
axes[3].set_title(" B2 SHLTH FE (" )", fontsize=15)
axes|3).grid(True)
for ax in axes:
ax.tick params(bottom="True, left=True, right=False, top=False,
axis='both', direction="out’, length=4.
width=0_8, color="k', labelsize=12)
for spine in ax.spines.values():
spine.set_color('black’)
spine.set linewidth(0.6)
ax.set_xticks(np.arange(4.8,5.2.0.1}))
ax.grid(True. linestyle="", alpha=0.3)
ax.set_xlabel("Bf Z](s)", fontsize=15)
ax.margins(x=0.03, y=0.03)
plt.tight layout()
# plt.savefig("../image/SE2 0¥ 1 FHE M Ak sve", bbox inches="tight', dpi=800,
transparent="True)
plt.savefig("../image/ 23 B NTIZaNH 6 55 =ik LR AL (L.sve",
bbox inches="tight', dpi=800. transparent=True)

pli.show()
fia 3
$.1F Python o) R 2 A VAT S R 3 Al
#%e ™0

import pandas as pd

import numpy as np

from scipy.signal import savgol filter

import glob. os

fps =30  # AW

# FUE kA EEE

before = §
EENE 3" [1.33, 1.40, 1.32, 1.36. 1.39],
“EENE 4" [1.80).
“ZENHE 5" [2.05, 2.05],
“iBEhE 6" [1.15, 1.15],
"EzEhE T [1.82, 1.90].
"ZEDE 8" [1.45, 1.47),
"z B 9" [1.45),
“IEAN 10m: [1.50, 1.52]

i

after = §
“IZENH 3" [1.58, 1.40],
“ZENE 4" [1.95, 1.97),
“IEENFH 5" [2.15, 2.16],




“iZEhE 6": [1.28, 1.35],
“EEhE T [2.05, 2.05],
"iZaEh# 8" [1.50],
“EENH 9" [1.53, 1.45],
"IE AN 10" [1.62. 1.60]
H
# i EheR 5
def angle(pl. p2, p3)
vl = np.array([p1{0] - p2[0]. p1[1] - p2[1]])
v2 = np.array([p3[0] - p2[0]. p3[1] - p2[1]])
cos theta = np.dot{vl, v2)/ (np.linalg norm(v1) * np.linalg norm(v2) + le-6)
return np.degrees{np.arccos{np.clip(cos theta, -1.0, 1.0)))
def trunk_angle(frame):
hip x = (frame["23 X"] + frame["24 X"])/2
hip v = (frame["23 Y"] + frame["24 Y"])/ 2
shoulder x = (frame["11 _X"] + frame["12 X"])/ 2
shoulder v = (frame["11_Y"] + frame["12 Y"])/ 2
v = np.array([shoulder x - hip x. shoulder v - hip v])
vertical = np.array([0, -1])
cos theta = np.dot{v, vertical) / (np.linalg.norm{v) * np.linalg.norm{vertical) + le-6)
return np.degrees{np.arccos{np.clip{cos_theta. -1.0, 1.0)))
def avg leg angle with groundframe):
hip = np.array{[(frame|"23 X"] + frame["24 X"}/ 2.
(frame[*23 Y"] + frame["24 Y'])/ 2]
ankle = np.array([(frame["27_X"] + frame["28 X"}/ 2,
(frame["27 Y] + frame["28_Y"])/ 2])
leg vec = ankle - hip
ground vec = np.array(| 1. (]}
cos_theta = np.dot(leg vec, ground vec) / (np.linalg.norm(leg vec) *
np.linalg.norm(ground vec) + le-6)
return np.degrees{np.arccos{np.clip(cos theta. -1.0. 1.0}))
# FAbEE R AL
def process files(file list, mode):
all resulis =[]
for file in sorted(file list):
df = pd.read_excel(file)
di"time"] = dflindex / fps
# B T A
for col in df columns:
if col.endswith(" X") or col.endswith{" Y"):
df]col] = df]col].replace(0. np.nan).interpolate{method="Tinear'.
limit_direction="hoth")
dffcol] = savgol filter(dfJcol], window length=7, polyorder=2)
# WEEEER
dff"foot Y smooth"] = (df]'29 Y'| + dif'30 Y'] + dff'31_Y'] + di'32 Y'])/ 4
difl"foot X smooth"] = (df]'29 X'| + dff'30 X'] + dif'31 X' + di'32 X'])/ 4

s




dif"foot v smooth”| = np.gradient{df]"foot Y smooth"]. df]"time"|)
# il H
takeoff candidates = df.index|df]"foot v smooth"] < -150]
Jump stari = takeofT candidates|[0] if len{takeofl candidates) = 0 else df index|0]
t takeofl = df loc[jump start. "time"]
# SR CRRBEE 1s KD
landing candidates = df index|
(df]"foot v smooth"] > 150) &
(df]"time"] >=1_takeofl) &
(di"time"] <=1 takeoff + 1)
|
Jump_end = landing_candidates[-1] if len{landing_candidates) > 0 else df.index|-
1]
t landing = dflocfjump end. "time")
t flight =t landing - t_takeofl
# 0 A R L
right angles, lefi angles = []. []
for 1 in range(len({df)):
right angles.append(angle((dfiloc[i, "11_X"], df.loc[i, "11_Y"]),
(dfloc[i. "13_X"]. df.loc[i. "13_Y"]).
(df.loc[i, "15_X"]. df.loc[i, "15_Y"])))
left angles.append{angle({df.loc[i. "12 X"|. df.loc[i, "12 Y"])L
(dfloci. "14 X"]. dfloc[i. "14 Y"]).
(df.loc[i, "16_X"]. df.loc[i. "16_Y"])))
df]"F 4§ 4 BE"] = (np.array(left_angles) + np.array(right_angles))/ 2
arm_angle range = df["F4 £ FE" . max() - dfT"F 55 4 5L "].min()
# Pl Kk
for wrist in [{"15", "&"), ("16", "E")]:
df fwrst[ 1]} F B wx"] = diff {wrist[0]} X"].diff() * fps
AF fwnst[ 1] F B w"] = dfff {wrist[0]} Y"].diff() * fps
A fwrist[ 1]} F B B ] = np.sqrt(dfTf fwrist[ 1]} F B vx"]#%2 +
A {wrist[1]} T vy"]**2)
dff" FREEE "] = (df] "= FBRE") + of"E FREE") /2
max_wrist_speed = df"F B3 B " |.max()
# ECiHs e M 7 RE
row takeoff, row landing = df.loc[jump siart], df.loc[jump end]
hip to = ((row takeofl]"23 X"] + row takeoff]"24 X"])/2,
(row takeoff]"23 Y]+ row takeoff["24 Y"])/2)
knee to = ((row_takeofif["25 X"] + row takeofi]"26 X"])/2,
(row takeoff["25 Y"| + row takeoff["26 Y"]|)/2)
ankle to = ((row takeoff]"27 X"] + row takeoff["28 X"])/ 2,
(row takeoff]"27 Y"] + row takeoff["28 Y"])/2)
shoulder to = ((row takeoff]"11 X"] + row takeoff]"12 X"])/ 2.
(row takeoff]"11_Y"] + row takeofil"12 Y"|)/ 2)
hip_Id = ((row_landing["23 X"] + row_landing["24 X"])/2,
(row_landing["23 Y"] + row landing["24 Y"])/2)
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knee Id = ((row_landing["25 X"] + row_landing["26_X"]}/ 2,
{row landing["25 Y"] + row landing["26 Y"])/ 2)

ankle Id = ((row landing["27 X"] +row landing["28 X"])/2.
(row landing["27 Y"]+ row landing["28 Y"])/ 2)

shoulder 1d = ((row_landing["11_X"] + row landing["12 X"])/ 2,
(row landing["11_Y"] + row landing["12 Y"])/2)

lower angle takeoff' = angle(hip to, knee to, ankle to)

trunk takeoff = trunk angle(row takeofl)

shk takeofl = angle(shoulder to. hip to, knee to)

leg ground takeoff = 180 - avg leg angle with ground(row takeoff)

lower angle landing = angle(hip 1d. knee Id. ankle 1d)

trunk landing = trunk angle(row landing)

shk landing = angle(shoulder 1d. hip 1d, knee 1d)

leg ground landing = 180 - avg leg angle with ground{row landing)

# 1) iy

fname = os.path.basename(file)

athlete = [k for k in after.keys() if k in fname or k.replace{" iZZ1#&", "} in
fname][0]

# R oF I 5K Rl

if mode == "18 B H{":

idx = len([f for fin file list if athlete in £and "W 82 HT" in Fand £ <= file]) -

real distance = before|athlete]|idx]
else:
idx = len([f for fin file list if athlete in £ and "i% 35" in fand f <= file]) -

real distance = after[athlete][idx]

pixel distance = df loc[jump end. "foot X smooth"] - df loc[jump_start,
"foot X smooth”]

scale = real distance / pixel distance

# Rk

all_results.append( {
" fname,
"k 4" athlete,
"B EE": mode,
RS Z(s)": t takeoff,
" e Z(s)": t landing,
" [El(s)": ¢ flight,
"EHE TR A BE(P)": lower _angle takeoff,
" -I-EE A EECC)": shk takeofT,
"R JETMEE)" trunk_takeofT,
"G AR5 b P F1(°)" legground takeoff,
"ML FREAEE ()" lower angle landing,
" MR- A )" shk landing,
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"L AEF A ()" trunk_landing,
" AR5 M2 F°)" leg ground landing.
"FEE R A ()" arm angle range,
"B A B (px/s)™: max_ wrist_speed,
"ACF B 2hER B (px)": pixel distance,
"5 A (m)": real distance,
"H 7 R (m/px)": scale
1)
return all results
# IBAT
before files = glob.glob(". ./data/Fff /Pt {1 3/% 35 U8 B AT /* xlsx™)
after files = glob.glob("../data/Fft 1F/F £ 3/ 2400 %E 5 /% xlsx™)
results before = process files(before files, "#E % HI™)
results after = process files(afler files. "IE%EE™)
# THET
all resulis = pd.DataFrame(resulis before + resulis afier)
all resulis.to excel("../data/ S ¥ BRI B A LT xisy”, index=False)
single_file = [../data/ B} /B S/i280# 11 muBkaefr ¥ {5 8. xlsx)
before["iZE)# 11"] = [np.nan]
after["iZzh# 11"] = [np.nan]
results single = process files(single file, "4 2 H{1™
df single = pd.DataFrame(results single)
# (AT Excel
df single.to_excel("../data/JEEhHF 11 _JCH M HE L5 L xlsx”, index=False)
#96% md
it T
H#%%
# i SERLT RS T | AL
results = [
for athlete in before:
best before = max(before|athlete])
best after = max(after|athlete])
improvement_abs = best_after - best_before  # #aX3 i
improvement pet = (improvement abs / best before) * 100 # FHATHET &7kl
results.append([athlete, best _before, best after, improvement _abs, improvement_pet])
# {&£1%7 DataFrame
df = pd. DataFrame(results, columns=["IZ Zh&", " V5 B 11 i 45 ple s R, i85S i ik
ARCK)", "HRFCR), "I EE(%)"])
# Ak, REPLE
df] "L FHFE (%a)"] = df] 52 7 BE(%%)" ).round(2)
print(df)
#26% md
R

#%%
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import pandas as pd
import seaborn as sns
import matplotlib.pyvplot as plt
import numpy as np
from matplotlib.colors import LinearSegmentedColormap
from scipy.stats import spearmanr
plt.reParams[ font.sans-serif’] = ['SimSun’]  # W ¥ iR
plt.rcParams[axes.unicode minus'] = False
# RS
df = pdread excel(’../data S iIERAE 0 AL B xlsx)
# df = pd.read_excel("../data/ & N R AT A JCEE A RESS BLxlsx', sheet_name="8i 3 )L
A
#df = pd.oread excel(”../data/ & I & 204 x1sx")
# ERAE E PR R S
exclude files = |
"EEE 6 F 1 B B (5 B xdsx",
“EEhHE 8 0¥ 2 PRV A T 5 8 xlsx",
“EENE 9 W1 IAEEE A S L xlsx",
#EE)E 9 VRS W 1 A B 1 S xlsx",
# nE)# 9 WA S 2 B A B (5 8. xlsx",

|
if "3 fF4" in df columns:  # B{RE L5

df = df|~df]" 3 £ " ).isin(exclude files))
# Figwlg i)
selected cols =
“FE e [E)(s)",
“EREE_F M), T M), N R-M-EE AR C)", R RS i
HRAC)",
"M FHEAC, N BT AREC)", EM R-M-EEA ), "R RS
i f1 ()",
" EEY A R REC)", TR B (ps)”
|
# AR R BT
display names = |
i 7 I [,
wERgk FRES e, RO RS0, R - -ER A R R A S e sn
“EE L R AR gk R R, sk R -R-EE AT, iE e B MO S A,
"F IR BN A REW R, " B

"l 1% Rl £
]
x tag =|

" 2 i [E] ",

“EH R RN WA el B R-EEA T, Rk B S,
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"Wl FREAED ML WA, R R-IR-RR A, RN RS A,
“FRIEh AR, RO,
"Bk A
|
# 1% Spearman % F A
correlations = {1}
p_values = {}
for col in selected cols:
corr, p = spearmant(dffcol]. df]" ¥ 70ALE(m)"])
correlations|col] = corr
p values|col] = p
corr df = pd.DataFrame({"Spearman r": correlations, "p value":
p values})sort values(by="Spearman r", ascending=False)
print{corr_df)
#5. AL I
plt.figure(figsize=(7.6), dpi=300)
corr = difselected cols + ["BE T L (m)"]).corr()
# HIE L EMEHE
custom cmap = LinearSegmentedColormap.from hst("custom cmap”, ["#eB98b7",
"white", "#alcefd"])
ax=sns.heatmap(
coIr,
annot=True,
fimt=".21",
cmap=custom_cmap,
vmin=-1, vmax=1, # {#iEAFREER
square=True,
sticklabels=display names, # % f:¥]#%
vticklabels=display names, # ®liTH

char kws={
"shrink"; 0.94, # VBRI R K
"aspect": 30, # BEKKEL
"pad": 0.05 # 5 ERYEeE

}

)
# a7 B 0 6 R B A

char = ax.collections[(0].colorbar

char.ax.tick params({labelsize=12) # 8 &i A F 2R A I

# WERIT AR AR

plt.xticks{np.arange(len(x tag)) + (.5, labels=x tag. fontsize=10, rotation=45, ha="center’)
plt.yticks(fontsize=12) # ¥ v fkrE Kb

plt.savefig("../image/ U8 % 47 15 % %4 [ & 1% 1 4 .svg', bbox inches="tight', dpi=800,
transparent="True)

plt.show()

#%%
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import pandas as pd
# SR
df posture = pd.read excel("../data/ %35 RATE ICT A M 2% B xlsx™)
# GEHL SRR SR
df body = pd.read excel("../data/ A\ B4R 7 B IHETHE xlsx™
# LIS R E S
df posture.set index('# 8", inplace=True)
df body.set index("# 4", inplace=True)
# EHFAWE
df all = df’ posture join(df body, how="left")
df all.to excel("../data/ & 332 B3E xlsx". index=False)
df’ all
H%a
import pandas as pd
import seaborn as sns
import matplotlib.pyplot as plt
from scipy.stats import spearmanr
plt.reParams[font.sans-serif’] = ['SimSun'] # W H P L RR
plt.reParams|'axes.unicode minus'] = False
# EHUEE
df = pd.read excel('../data/ & 32 xlsx")
# T B 2 ST AT R RS
exclude files = |
"iZEFE 6 1 I mEEE A B A5 R xdsx",
“IEENHE 8 2 AR AL (S B xlsx”,
“EENE 9 @ 1 WaBkE A E (5 R xlsx"
|
if "3 fF45" in df.columns:
df = dff~df]" 3 & "].isin(exclude files)]
# kR A A2 B A0 R A B R
selected cols = |
"EERE", "B, R, AL E A, R
"EERRACE", "HERT B R, 5 el B R, K Sy B,
"EEE R, R E R, R
|
# BRI ET
display _names = |
"SRR, "5, R E, LA E A, R,
"HEERRACE", "Ra iy A, 8 B R, A TR,
“EEMER, EREEE, iR, k"
]
# it ¥ Spearman #1%GH
correlations = {}
p values = {}

35




for col in selected cols:
corr, p = spearmanr(dffcol]. df"B:E R4 (m)"])
correlations|col] = corr
p values|col] = p
corr df = pd.DataFrame({"Spearman r": correlations, "p value":
p values})sort values(by="Spearman r", ascending=False)
print{corr df)
#5. Ak AE e
plt.figure(figsize=(8,6), dpi = 300)
# HEXMBHE: AHX-HE—~EHX
custom cmap = LinearSegmentedColormap.from  list{"custom cmap”, ["#b0%ac2",
"white", "#76a0cc"])
sns.heatmap(dfselected cols + ["#EiE fLZ8(m)"]].corr(), annot=True, fmt=".21",
cmap=custom_cmap, xticklabels=display names, # % i 5%
vticklabels=display names # % fiTH
)
plt.xticksi{fontsize=10. rotation=45, ha="center’)
plt.yticks(fontsize=12) # ¥ v s %K)
plt.savefig('../image/ V% % §7 5 1551 [H & 44 /1 sve', bbox_inches="tight', dpi=800,
transparent="True)
plt.show()

[iE]: & LLEMH.



