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Variability Method
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Abstract

In the past two years, the COVID-19 epidemic has ravaged the world, reflecting the expansion of human
activity space and environment, and the wider range of natural climate conditions that humans are exposed to.
Protecting the human body from the effects of the ever-changing weather is the most important function of wearing
clothing, and the comfort of the clothing will affect the user's wearing experience. With the passage of time and
development, modern people have higher requirements for the comfort of clothing. Many clothes have protective
functions, and the emphasis on comfortable clothes is the trend of making clothes based on them. The comfort of
wearing clothing is not inherent. There are generally three directions that determine the factors of wearing comfort:
thermal physiological comfort, ergonomic comfort and skin tactile comfort. Photoplethysmography (PPG) signal
is one of the common physiological signals in clinical practice. The activity of the autonomic nervous system can
be assessed when the PPG signal is combined with heart rate variability analysis. Although comfort is a subjective
feeling, it is still an objective physiological response to environmental changes. Therefore, this study uses machine
learning to classify and predict comfort based on PPG signals and analysis. According to the experimental results,
the machine learning model can provide an objective indicator to help users find suitable clothing.
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T D EEREIER
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nni_mean 697.2+23.5 824+99.9 754.1+26.8 738.7+29 669.8+63.4
nni_min 175.8+39.9 193.7£70.2 187.9+23.8 180+41.1 205.8+52.2
nni_max 3422.1+1202.4  3883.7+1272.6 3912.1+1574 2565.8+335.2 2416.3+542.3
hr_mean 107.7+4.5 96+6.7 102.1+4.6 102.2+4.9 108.9+10.6
hr_min 19.8+6.8 17.1+5.3 17.6x6 23.8+3.1 25.9+4.8
hr_max 372.6+141.2 375.4+196.6 326.6+58.1 365.5+143.7 310.1+78.1
hr_std 51.4+7.5 53+7.5 52.7+4.9 53.7+3.6 52.4+8.7
sdnn 386.1+50.2 469+145 415.1+52.9 355.7+24.9 292.9+£39.5
rmssd 490.8+80.2 540.9+133.8 493+71.4 445.5+21.4 404.3+66.4
sdsd 375.9+£70.6 425+116.8 385.6+£70.5 321£17.9 308.6+£57.1
nn50 319.7+69.3 291.2+26.3 305.4+16 337.1+16.1 342.3+49.8
pnn5S0 79.7+5.8 79+3.4 76.1+2.3 80.8+3.3 75.2+5.6
SD1 347+56.7 382.5£94.6 348.6+£50.5 315£15.1 285.9+47
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LF-Abs 138212485885  357629+392245 167946+178723  55893+17576  96396+166050
HF-Abs 132187+56176 1477744119510  122173+47471  88462+23836  117850+137147
LF/HF 0.9+0.4 2.6+3 1.2+1 0.6+0.2 0.6+0.2
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ID  JRAFE A B C D E F G H | J K
SD1 353 355 356 407 343 293 310 226 386 436 358
SD2 545 393 492 474 403 364 353 332 468 476 415
SDNN 460 376 430 442 375 331 335 300 429 457 387
! LF-Abs | 369208 60330 75615 254120 224675 39049 59164 12656 271491 157147 102320
HF-Abs | 279000 117199 103519 161596 196460 71517 107696 35402 168413 234699 125374
LF/HF 1.32 0.52 0.73 1.57 1.14 0.55 0.55 0.36 1.61 0.67 0.82
SD1 382 461 587 325 323 241 432 451 312 343 350
SD2 528 637 885 315 347 277 715 684 440 488 597
SDNN 462 556 754 321 336 259 591 580 381 422 490
2 LF-Abs | 220373 404198 1255814 67447 73430 22591 720494 713629 58115 108501 152071
HF-Abs | 149339 242392 446910 96083 112907 36971 67733 138219 81408 74585 128849
LF/HF 1.48 1.67 2.81 0.70 0.65 0.61 10.64 5.16 0.71 1.46 1.18
SD1 343 443 352 327 296 355 425 276 362 305 344
SD2 451 573 470 483 377 517 539 432 436 396 449
SDNN 401 512 436 412 339 444 485 363 401 357 401
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HF-Abs | 114626 159202 89014 83551 86132 103326 188471 55054 178055 93113 185820
LF/HF 0.73 3.90 0.65 1.73 0.76 0.77 2.01 0.95 0.47 0.39 0.86
SD1 378 323 319 316 345 315 328 301 294 294 314
SD2 391 474 359 378 436 403 339 343 380 391 405
SDNN 384 406 340 350 394 362 334 324 340 346 363
4 LF-Abs | 102607 76980 24471 31473 69346 59766 29619 43564 74618 54871 63927
HF-Abs | 187960 88713 63912 74246 120747 128452 91543 67140 113784 55878 80211
LF/HF 0.55 0.87 0.38 0.42 0.57 0.47 0.32 0.65 0.66 0.98 0.80
SD1 294 298 368 259 353 215 279 237 275 253 322
SD2 307 298 370 241 327 268 298 248 325 314 287
SDNN 301 298 371 250 341 243 289 242 301 287 305
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