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BUKOPUCTOBYIOUM MIiHIMAIIbHO 1HBa3WBHI METOIM, IO 3MEHINYE PU3HK
YCKJIaJTHEHb 1 CKOPOUYE TEePioJ] BiJHOBJICHHS TMAIli€HTA.

[HmIM BaXIMBUM HaNPSIMKOM € POOOTOTEXHIKa A peabimiTarii,
Hampukiaa, podotn sk ReWalk i EksoGT, mo momomararoTh marieHTam 3
NOPYILICHHSIMH PYyXOBUX (YHKLIH BiAHOBIIOBaTH 3AaTHICTh XOAWTH,
HAJAIOYM IATPUMKY TpH (GI3UYHUX BIpaBaX 1 3HAYHO IOKPAIIYIOTH
¢dyHKIiOHANBPHUN  cTaH  marieHTiB. Pobotm-acucrentn, sk TUG,
BUKOPUCTOBYIOTHCS JUISI TPAHCIIOPTYBAaHHS MEIUYHUX MaTepialliB, JIKiB Ta
oOnagHaHHS B JIKApHSAX, IO JO3BOJISE 3MCHIIWTH HABAHTAXCHHS Ha
MEIUIHHNA TTePCOHAI 1 MiABUINUTHA €()EKTHUBHICTH pOOOTH. TaKoXK BEIHKOIO
TIEPEBArol0 € PO3BUTOK TEJICOTepalliii i AMCTAHI[IHHOTO KOHCYJIBTYBaHHS,
KOJIM XipypT MOXKE YNPaBJISTH POOOTU30BAHMMHU CHCTEMAMH 32 JIOTIOMOTOO
TETICKOMYHIKAIIMHNX TEXHOJIOTIH, IO OCOOIMBO KOPUCHO VISl TIPOBEACHHS
omepamiii y BimmameHuX ab0 BaXKOAOCTYIMHHUX paioHax. He wmeHm
BaXJIMBUM € BUKOPHCTaHHS OiOMEIMYHUX POOOTH30BaHUX MPUCTPOIB IS
aBTOMaru3allii JJabOpaTOPHUX TECTIB, MiIBUIICHHS MIBUIKOCTI T4 TOYHOCTI
JIaTHOCTHKH, HANpUKIAM, IJIs aHaldi3y KpoBi a00 BHUKOHAHHS CKJIATHUX
TCHETUYHHUX JOCHTIKCHb. 3aBJSKH UM TEXHOJOTISAM MEIUYHI IPOIECH
CTalOTh OS3MEYHINTUMI, TOYHIITUMH Ta MEHIII CTPECOBUMH JIS MAI[IEHTIB.

Cnucok sukopucmanux ocepein
1. Georg Rauter, Philippe C. Cattin, Azhar Zam, Robert Riener, Giuseppe Carbone, Doina
Pisla. New Trends in Medical and Service Robotics: MESROB 2020, Springer, 2020,
335 pages.
2. Yao Guo, Giulio Dagnino, Guang-Zhong Yang. Medical Robotics: History, Challenges,
and Future Directions, Springer, 2024, 134 pages.

Juca C.0., cmyoenmka

Pomanwk O.H., npoghecop,

Kageopa npoepamnoeo 3abe3neyents,
Binnuyvkuti Hayionanvuull mexuiunuil
yHigepcumem, Binnuys

AHTPOIIOJIOI'TYHI METPUKH BOIIA A1
POBOTOTEXHIYHOI CHCTEMHY BUSHAYEHHSA MOT'O CTAHY

CydacHi BUMOTHM 10 3a0e3le4eHHs O€3MeKd JIOPOKHBOTO PyXY
BHMArarTh po3po0KH e(DEKTHBHUX CHCTEM MOHITOPUHTY (Pi310JIOTIIHOTO Ta
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Cexuyisa 2. Pobomomexniuni cucmemu 8 cy4acHoMy 6UpOOHUYMEI ma mexHiyi

MICUXOJIOTIYHOTO CTaHy BoAiiB. OJHMM i3 MEpCHEKTHBHUX HANPSAMKIB €
BUKOPUCTAHHS aHTPOMOJIOTIYHUX XapaKTEPUCTUK OOJIMYUs, OCKIIIEKH BOHHU
320€3MeuyIOTh TOYHE BU3HAYCHHS PIZHOMAHITHUX CTaHIB JIIOAWHH, SKi
0e3rmocepeHbO BITUBAIOTH Ha SKICTh KEPyBaHHSI aBTOMOOLIIEM.

J10 OCHOBHUX aHTPOIOIOTIYHUX XapaKTEPUCTHK, 10 32CTOCOBYIOTHCS
JUIS OIIHKW CTaHy BOMiS, BIHOCATH MIMIYHI TPOSIBM OOMWYYS: Hampyra
M's31B 00MHMYYs, 30KpeMa Ha J1001, KyToukax I'y0 Ta HaBKOJIO OYCH, MOXKE
CBIIUMTH MpPO CTpeC, BTOMY 4YHM eMoLidHy Hampyry. I[lokazoBumu €
CKOPOYCHHS M'SI31B HABKOJIO OYEH, TaK 3BaHi «T'YCsYi JIAMKWY», 1110 BKA3YIOTh
Ha BTOMY a00 COHJIUBICTh. 3MIHH (hOpMH OOTMIUs, TaKi K HAOPSAKIIICTH a00
acCHUMETpis, TaKOX MOXYTh CBITUHTH MpPO MOTipIIeHHS (i3udHOro abo
TICHXOJIOTIYHOTO CTaHy.

Oco0nrBe 3HaUYEHHS MAIOTh XapaKTePUCTUKHU ouei Boxis. Hampukaz,
3MIiHH PO3MIipy 31HUIE (PO3MHUPEHHS a00 3BY)KCHHSI) MOKYTh CBITYHTH TIPO
BXKHMBaHHS CTUMYIATOPIB abo cTaH cTpecy. BiacyTHICTh (oOKycy morsny,
yacTe BiJBEJCHHS oueil yOiK MOXYTh CBIIYMTH IO BTpATy KOHLEHTpamii
yepe3 BTOMY YH iHII HeraTuBHI (hakTopu. BaXTUBUMH 03HAKAMH € TaKOX
3MIHM KOJNBOPY IIKipH: OMiAiCTh MOXE CBIJYUTH MpPO CTPEC, BTOMY,
rinormikemito abo cepreBO-CyAWHHI NpoOJeMH, a TMOYEPBOHIHHSA — IPO
T IBUIIEHE CEPIICONTTS UM EMOITIHHY HAIIPYTYy.

ITo3wmiist ToTOBY Ta Tyay0a BOMIS TaKOX € BKIWBHM 1HIMKATOPOM.
Haxwu ronoBu, BinCyTHICTh 200 3MEHIIICHHS PYXJIMBOCTI MOXE BKa3yBaTH Ha
BTOMY 9H (i3MUHY BUCHaXKCHICTh. [l0oCTiifHE MOKIIamaHHs TOJIOBH HAa PyKy
MOXKE CHTHAJI3yBaTH TIPO BHCOKHMHA piBeHb CTpecy abo ¢dizuune
nepeHanpyKeHHs.

JIOTIOBHIOIOYM ~ AHTPOMOJOTIYHI ~ XapaKTePUCTHKH,  BaXKIUBO
BpaxoBYBaTH aHaJi3 MOBH Ta TOJIOCY BOfis. Taki XapaKTEpPUCTHKH, SIK 3MIHHI
TEMOpY TOJIOCY, TIOPYIICHHS IMIBUAKOCTI MOBH ab0 apTHKYIAIiT MOXYTh
CBIIYUTH TPO CEPHO3HY BTOMY, cTpec a00 HaBiTh CII'THIHHS.

®iziooriyHi Ta TOBEMIHKOBI O3HAKH, TaKl SK HEpiBHE ab0 BaKKe
JIUXaHHS, 11 IBUIIECHE TTOTOBUIICHHS, TOYCPBOHIHHS OUCH, 3MiHH B KOJIBOPi
ry0, TakoXX € CyTTEBUMHU JJIsl OIlIHKA 3arajJbHOTO (Di3UYHOTO CTaHY.
BaxxnuBuMu € I pyXxoBi TPOSBH: Pi3Ki, HEKOHTPOIHOBAHI PYXH TOJOBOIO
MOXYTh OyTH HACIIiTKOM HEpPBOBOI HANpyTH, a HaJAMipHA MACHBHICTH —
CUMITOMOM IITMO0KOT (Pi3MYHOT 00 eMOLIHHOT BHCHAXKEHOCTI.

OxpeMuM HanpsiIMKOM JOCITIPKEHHsI € BUSBICHHS O3HAK COHJIMBOCTI.
Cepen Takux 03HAK BaXITHBUMHE € (Pi3WUHI IPOSBH, SIK HAXWJI TOJIOBH BIIEPE]T
abo BOiK, yacTe a00 MOBIIbHE MOPraHHs, MUMOBLIBHI pyxu abo puBkd. /o
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Cexuyisa 2. Pobomomexniuni cucmemu 8 cy4acHoMy 6UpOOHUYMEI ma mexHiyi

MOBEIIHKOBUX O3HAK HAJICKUTh BTpaTa KOHIICHTpaIllii, HEKOHTPOJIbOBAHE
KOJMBAHHS TPAHCIIOPTHOTO 3aco0y, MOPYIICHHS IIBHIKOCTI pyXy abo
OesmimcTaBHa 3ynmuHKAa aBTOMOOUTA. i310JIOTiYHI O3HAKW COHJIMBOCTI
BKJIFOUAIOTh TIOYEPBOHIHHA Ta HAOpSIK OYeH, CIIOBITbHEHE TUXaHHS,
3HIDKEHHSI Yy TIIMBOCTI JI0 3BYKOBHX 200 1HIITUX MOJPa3HUKIB.

Jns  aBTOMaTM30BaHOi OIIIHKKM CTaHy BOMIIS BHKOPHCTOBYIOTHCS
CITeITiajli3oBaHi KaMepu BHCOKOI PO3MUIBHOI 3MaTHOCTI 3 aBTO(OKYCOM,
iHQpauepBOHUM  PEXKHMOM A HIYHOI  3WOMKH,  MOXJIHBICTIO
BHCOKOIIIBHJIKICHOTO ~BiJIcO3axOIUICHHS. BuOip kamepu BU3HAYAETHCA
0COOTMBOCTSIMU 3aBIaHHS, aJIc 000B’I3KOBO BKIIIOYA€ BUMOTH JI0 PO3IIITHEHOL
3parHocTi (1080p abo 4K), aBrodokycy, iH}ppadepBOHOTO MiICBIYyBaHHS Ta
craburizarii 300pakeHHs.

TakuM YHHOM, aHTPOTOJNOTIYHI XapaKTEPUCTUKH OOIMIUsS €
BOKJIMBUM 1 TICPCTICKTUBHUM 1HCTPYMEHTOM ISl OI[IHKWA CTaHy BOIis, IO
3HAYHO CIPUSIE MMiIBUIICHHIO PiBHS 0C€3MEKU HA TPAHCIIOPTi. Bukopucranus
CydaCHHMX TEXHOJIOTiiH 300py Ta aHamidy JaHuX JIO3BOJIIE CYTTEBO
MTOKPAIIUTH SKICTh MOHITOPHUHTY Ta OIEPATHBHO pearyBaTH Ha HeOE3IMedHi
cUTyarii.

Cnucok eukopucmanux 0xcepen

1. Ibtissam Saadi, Douglas W. Cunningham. Driver’s facial expression recognition: A
comprehensive survey // Expert Systems with Applications, 2024, Volume 242.

2. Martine Van Puyvelde, Xavier Neyt. Voice Stress Analysis: A New Framework for
Voice and Effort in Human Performance // Frontiers in Psychology, 2018 Nov 20;
9:1994.

3. Substance Misuse and Eye Changes. American Addiction Centers. URL:

https://americanaddictioncenters.org/health-complications-addiction/signs-drug-use-
eyes (date of access: 06.03.2025).

IHinvkeeuu 1.A., 0.m.1., npogecop
Mipowniuenko C.I.,

Omenvuyk LA.,

JKumomupcokuil 8ilicbKo8Ull IHCMUMym
imeni C. I1. Koponvosa, Kumomup

BUKOPUCTAHHSI CEPBOIIPUBOAIB Y MEXAHI3MAX
PYJABOBOI'O NPUBOAY BE3NIJIOTHUX JITAJIBHUX
ATTAPATIB

JocBin BemeHHsT 00MOBHX i HA TEpUTOPil YKpaiHu Ta 3a i MexaMu
MMOKa3aB BHCOKY C(MEKTHBHICTh 3aCTOCYBaHHS OC3IMUIOTHUX JITadbHUX
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Throughout development, we emphasized testing and debugging to
ensure code quality and reliability. We utilized various testing methods,
including unit tests, integration tests, and regression tests, to verify the
correctness of the code and the absence of errors. Moreover, we
systematically debugged the code using different tools and services to
identify and fix issues.

Automated Testing and Continuous Integration

To enhance the stability and maintainability of the web application,
automated testing has been integrated into the development workflow. We
use E2E (End-to-End) testing with Python and the pytest framework, which
provides a powerful and flexible testing environment. By running pytest, we
automatically execute tests and receive feedback on which tests passed or
failed, enabling efficient debugging and error resolution.

Additionally, Playwright is employed for UI testing to verify that
changes in the codebase, such as new features or modifications, do not break
existing functionality. The following key test cases are included:

Login verification

Adding an image

Filter functionality testing

Recording video and screenshots of failed tests

Cross-browser testing
To streamline test execution and monitoring, Jenkins is used as a
continuous integration tool, enabling automated test execution with
comprehensive reporting on test results.

RAEE il e
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