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Methods and Devices for Forming Rehabilitation Processes.
Application of Artificial Intelligence and Artificial Neural
Networks for Rehabilitation

Alexey Imamov

Abstract
In a modern society that implements and organizes various options for comprehensive and versatile
development of the innovative economy, especially in areas related to smart industries and technologies, stress loads
of all types that arise from the most active organizers of project development processes and generators of new
technical and commercial ideas aimed at optimizing and accelerating development processes require an adequate
response and unobtrusive , but extremely reliable and natural technologies and special equipment for rehabilitation.
Keywords: rehabilitation, artificial intelligence, neural networks, stress

B coBpeMeHHOM o0O0lIecTBE,  PEATU3YIOUIEM U OPIraHU30BBIBAIOLIEM pa3JIUYHbIE
BapUaHTbl KOMIJIEKCHOTO Pa3HOCTOPOHHET0 Pa3BUTHSI MHHOBALIMOHHOW 3KOHOMUKH, OCOOEHHO
B 00JaCTSIX CBA3AHHBIX C YMHBIMU IPOU3BOJCTBAMHU M TEXHOJOTHUSIMHU, CTPECCOBBIC HArpy3KH
BCEX BHUJOB, BO3HUKAIOIIME y HamOojee aKTUBHBIX OPraHU3aTOPOB MPOIIECCOB PA3BUTHUS
IIPOEKTOB M T'€HEPATOPOB HOBBIX TEXHMYECKUX M KOMMEPYECKMX UJAEH, HAIpaBJIECHHBIX Ha
ONTHMHU3ALMIO M aKCeJlepallio IPOLECCOB Pa3BUTHUSL , TPEOYIOT aJeKBATHON pEaKIUH U
HEHAaBS3YMBBIX, HO INPEIEIbHO HAAEKHBIX U €CTECTBEHHBIX TEXHOJOTMH M CHEUATIbHOIO
o0opyaoBaHus AJsl peabunuTanuu. HacmoavHvlie cnopmughsie uecpvl — 0OUH U3 BANCHELIUUUX U
NepCneKmMuEHbIX UCIOYHUKOS O/ 6CECMOPOHHUX MEXHOTI02UU PeaduIumayuu.

Pucynok 1, - Ha puCyHKEe T[IOKa3aHa MOJEIb
CHUCTEMHBIX YIIPABJISIFOLINX u pEerIaMEHTHPYIOIIMX
KOMILJIEKCHBIX MOJENbHBIX MOJCUCTEM C UCHOJIB30BAHUEM B
KauecTBe JUHAMUAYHBIX CBsI3€H MEXAy IOJBH>KHBIM
KOHTPOJIUPYEMBIM 00BEKTOM M CPEACTBAMHI MOOHMIIBLHOM CBSI3U
OECKOHTaKTHBIX PE30HAHCHBIX CEHCOPOB, Pa0OTAOUIMX IO

MNpuHOUIIaM SHCKTPOMaFHHTHOﬁ peBOHaHCHOﬁ
CIIEKTPOCKOIIMU MW HUMECIOUIUX PA3JIMYHOC KOHCTPYKTHUBHOC
HCIIOJIHCHHC.

PI/ICYHOK 2 , - Ha PUCYHKC TAKXXC TIIOKa3aHa MOZCIIb
CHCTCMHBIX YHOpaBJIAOOIUX n PErIaMCHTUPYIOIUX
KOMIITICKCHBIX MOJCJIBHBIX ITOACUCTEM C HUCIIOJIb30BAHHWEM B
Ka4deCTBEC JUHaMHW4YHBIX CBsI3CH MCKAY HNOABUKHBIM
KOHTPOJINPYCMbIM O0BEKTOM H CpeaAcTBaMu MOOUILHOM
CBs3U BBITIOJTHCHHBIMHA B BUJC YMHBIX 4aCOB, OECKOHTAKTHBIX
PE30HAHCHBIX CCHCOPOB, pa6OTaIOH_II/IX no HnpuHIOUIIAM
BHCKTpOMaFHHTHOﬁ pe3OHaHCHOﬁ CIICKTPOCKOIINH nu
UMCIOIIUX PA3IMYHOC KOHCTPYKTUBHOC MCIIOJTHEHUC.




JUJ1s Tak Ha3bIBAEMBIX YMHBIX YaCOB UCIIOJIHEHUE CEHCOPa MPECTABISAET COOOH MIOCKYIO
KAaTyIIKy — 3JEKTPOHHYIO MHUKpPOILJIATy C OPUTMHAIBHON TOIOJIOIMEN IUIOCKOTO COJEHOW[A.
Taxoil ceHcop moJlydyaeT PHEPrui0 OT Oaraped 4YacoB M HAXOJIUTCS IOCTOSIHHO B PEXHME
KOHTPOJIS MTapaMeTPOB OpraHU3Ma UTPOKA B HACTOJIbHBIN TEHHHUC.

[Ipu 3TOM B MOHUTOPUHTE B PEKUME PEATLHOTO BPEMEHU MOT'YT U3MEPATHCSI HECKOJIBKO
BaYKHBIX [1APAMETPOB HA KOTOPBIE MOKET OKa3bIBATh BIIUSIHNE YEPECUYP NHTEHCUBHBIN XapaKTep
urpel. Hampumep, KOHIIEHTpalys caxapa B KPOBH, KPOBSHOE JIaBJICHHUE U T.II.

OcoOy1o Ba)XHOCTh MPUOOPETAIOT 3TH BapUaHThl MPUMEHEHHS B ClIy4ae WHTErpaluu B
MPOrpaMMHBIE CUCTEMBI BCETO peabMIMTAIMOHHOTO KOMIUIEKCA 3JIEMEHTOB MCKYCCTBEHHOTO

HMHTEJUIEKTA U UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

Capsule sensor
for online monitoring of
the digestive system

Shield

Sensing coil

Power supply

PucyHoxk 3, - Ha pUCYHKe TakKe IMoKa3aHa MOZEJb HHTETPaIbHOrO CEHCopa,
KOTOpBI BBOJUTCS] B OCEBOE OTBEPCTHE PYKOSATKU PAKETKH I HACTOIBHOTO
TEHHHCA.

Pucynok 4 Pucynok 5



Pucynok 6 Pucynox 7

Pucynox 8 Pucynoxk 9

Pucynox 10

Ha pucynkax 4-10 uzo0OpakeHa MOJeNb.

Te, KTO CUMTAIOT HACTOJBHBIA TEHHUC JIETKUM BHJIOM CIOpTa, 3a0yKJaroTcs. XOTs,
Ka3aJoch Obl, CTOAT JBa 4eJOBEKA U IepedpachIBAIOT Apyr Ipyry msuuk. Hy, uto TyT moxer

OBITH ciioxkHOro? Tak AYMArOT JIMIIb TC, KTO HUKOTIAa HC UT'paJl B HAaCTOJIbHBIM TEHHHC.



Ha camom fene «TuHT-1IOHT», pa3BUBAET MHOTO HE TOJIBKO (PM3MYECKUX, HO K MOPAIbHO-
BOJIEBBIX KauecTB. JTO WM CUJIa, U JIOBKOCTb, M OBICTPOTA peakUuu, 1 YMEHUE MPeCKa3bIBaTh,
NpCABUACTL CUTYAIlUIO 3a UTPOBBIM CTOJIOM. HpI/I HUI'p€ B TCHHUC TAKXKC Pa3BUBACTCA U MCJIKas
Motopuka. Ho paccmotpum Bee 10 OPSAAKY.

B TakoM Buae cmopra, Kak HAacTOJNbHBIA TEHHHC, CHJIa pPa3BUBAEeTCd HE B IMPSIMOM
MMOHMMAaHUHU ATOTO ciioBa. KoHeuHO, TpH 3aHATUH TEHHHCOM MBIIIIBI pYK HE OyIyT TAKUMH, KaK
y CHOPTCMEHOB OonuOmiaepoB. Ho MbIiel, 6€3 COMHEHHS, CTAHOBSTCS pelbedHee, TaK Kak
paboTaeT meueBoii cycraB, OUIETICHI U TPUIETICHI, & TAK)KE MBIIILBI KUCTEH PYK.

3nech Mo CWIOH TMoapa3yMmMeBaeTcsl cuia JABMKeHus pykd. Korma Bo3HuKaeT
HE0OXOMMOCTh PE3KO aTaKOBaTh CONEPHUKA, 3aCTaTh €ro BPACILIOX 3a CTOJIOM, TO yAaphl MO
MAYY OOJIZKHBI 6I>ITI) MOIIHBIMH W CHUJIBHBIMHU, TO €CTh TAKHUMHU, 4TOOBI COIICPHHUK HC CYMECJI Ha
HUX BOBpeMs cpearupoBarh. J[00aBUM K 3TOMYy pPa0OTy MBI HOT, KOTOPbIE IOCTOSHHO
HAXOJSATCS B IBI)KEHUU U HAMIPSIKCHUH.

Yro ke KacaeTcsi JJOBKOCTU U OBICTPOTHI PEAKIMH, TO HACTOJIbHBII TEHHUC OTIUYHO
pa3BUBAET 3TU KayecTBa. Benp mpu xopoliei urpe M4 JIETUT OYSHb OBICTPO, TOITOMY, YTOOBI
HE TIOTEPATh OYKH, HEOOXOIMMO JICHCTBOBATH CO BCEH JIOBKOCTHIO M OBICTPOTOM, Ha KOTOPYIO
TOJIBKO CITIOCOOEH UTPOK.

OOBIYHO cHTyalus 3a CTOJIOM Pa3BUBAETCS MTHOBEHHO, MOATOMY HEOOXOIMMO TaKKe
MMETh HEKOTOPbIE YMEHHS MpeadyBCTBOBaTh Oyaymiee. M, OykBaabHO 3a JOJIO CEKYHIIbI
npeayrajgaTh JIEHCTBUE COIMEpPHUKA, ONEpPEAUTh HaIpaBlieHHWE MOJieTa MsAda W CHIY yaapa,
pasrajath IUIaH JEHCTBUI U 0OMaHyTh,  3HAYUT - OOBITPATh.

Ouenb Oonblas Harpy3Ka B JaHHOM UTpe JIOKUTCS Ha HOTH UTPOKOB. HOTH BBIMONHSAIOT
00J1b1IYI0 PabOTy MO MEPEMELIEHUIO0 CIOPTCMEHA OKOJIO CTOJIa, UX paboTa SBISETCS BaXKHBIM
(hakTOpOM B UTpe W TPH JOCTIKEHHH KEeJIaHHOW moOessl. [loaToMy HE yIUBUTENBHO, YTO
MBIIIIBl HOT TEHHUCUCTOB OYEHb XOPOIIO HATPEHHUPOBAHBI, & 3TO MOXKET 3HAYUTEIBHO
yIy4IIUTh MOKa3aTelld U B JAPYTUX BUJAAX CIIOPTa, HAmpuMmep, B Oere. A 3HAYUT, HACTOJBHBIH
TECHHHUC MOXHO BKIIFOYHUTH B CUCTEMY TPECHHUPOBOK HEKOTOPBIX CIIOPTCMCHOB U3 APYTIHX BHIO0B
criopTa.

KoneuHo, OTpOMHBIN 0310pOBUTENBHBIN A(()EKT HACTONBHBIM TEHHHC TPUHOCUT

CCPACUYHO- COCY,Z[I/ICTOfI U IBIXaTeIbHOM CUCTEMAaM. BCIIL, nepemMeniasach OT OJHOI'0O Kpad CTOJIAa K



JIpyroMy, MBIIIIBI CEpALld MOJYy4YaroT HAarpys3Ky, CpPaBHUMYIO ¢ O€roM IO MepecedyeHHOU
MeCTHOCTHU. 1 ueM nyuliie cepAlie HAaTPEHUPOBAHO, TEM MEHBIIIE PUCK CEPCUHBIX 3a00JI€BaHUM.

JlpIxarenpHas CHUCTEMa IIPM MHTEHCUBHOM WIPE TAKXKE MOXKET IOJYyYHUTh PA3BUTHE U
oueHb moJNe3HBIH 3Pdexr. IIporcxoauT MOCTOSHHAS BEHTWISILUSA JIETKUX, YJIy4llaeTcs M
TpeHupyercs ux padora.

Henb3st ocraBuTh 0€3 BHUMAHUS U MOJIOKUTENbHBIN 3()(EKT OT 3aHATHI Ha 3pUTEIBHYIO
cucreMy 4enoBeka. OcOOEHHO, ITOT BUJI CIIOPTA MOJIE3€H TEM, KTO MHOT'O BPEMEHH IIPOBOJUT 32
KOMITBIOTEPOM. I'J1a3a MOCTOSTHHO IepeHaIpAratoTcs U ycraroT. [Ipu urpe B TEHHUC IPOUCXOIUT
TPEHUPOBKA TJIA3HBIX MBIIIL], TOTOMY YTO IJIa3a JIOJDKHBI CIEIUTh 3a OBICTPBIM JBHKCHHEM
IIapuKa, a TakXe YCIeBaTb pearupoBaTh M, NPH ATOM, €lle HabIoJaTh 3a JIEHCTBUAMHU
OINIIOHEHTA.

beccniopHO, «IMHT-IIOHI» OTIMYHO BJIMSAET HA KOOPAWHALMIO JABUKEHUM, BEIb HYXKHO
ycIieBaTh OTOMBATh JIETSIIUI M54, a JAJIs 3TOro 0e3 TOYHbIX U CKOOPAMHUPOBAHHBIX JBHKEHUHN
BCErO0 Teja IPOCTO HE 00OUTHUCH.

HacronbHbll TEHHHC pa3BUBAET HE TOJBKO JIMUHBIE, HO U IEJIOBBIE Ka4eCTBA B XapaKTepe
YEIJI0OBEKA.

HacTtosbHbli TEHHUC TaKXkKe MOJIe3€eH Ul JIt0JIel, y KOTOPBIX €CThb 5kaj00bl Ha CepeYHO-
COCYIUCTbIE W JbIXaTelbHble CHUCTEMbl. (O310pOBUTENBHBIA APQPEKT, OKa3bIBAIOLIMIA
ITOJIOKUTEIbHOE BIUSHAE HIMEHHO HAa OTU CUCTEMBI OPraHNU3Ma, JOKa3aH B IIPOLIECCE ITPOBENCHUS
C paccMaTpUBaEMOM KaTeTOPUEN NAIMEHTOB YHUKAJIBHBIX YPOKOB IO MOEH aBTOPCKOM
METOAMKE.

PaccMmoTpuM B yeM ke CMBICIL. B miporiecce urpsl, Korja Urpok InepeMenaeTcs OT OXHOro
Kpas cToja K JpyroMy, Ha MBIIIIBI CEPALA OCYIIECTBIISIETCS HArpy3Ka, CpaBHUMAs ¢ Harpy3Kou
BO Bpems Oera. Ilomb3a TpEeHMpPOBKM cep/lla 3aKIHYaeTCsl B CIEAYIOIIEM: YeM JIyYllle Thl
TPEHUpPYEIIb CEpPACYHYIO MBIy, TeM MEHbIIE PUCK 3a00JIeBaHUI CEpJEUHO-COCYAUCTON
CHCTEMBbl, B TOM 4YHCJ€ HACTYIUICHUs CEpAEYHbIX MNpHUCTynoB. JlaHHas mpolieMa OuYeHb
aKkTyaJlbHa B TEKYIIUX YCIOBHUSX, TaK KaKk HMEHHO CEepJe4YHO-COCYAMCTble 3a00JieBaHUS
3aHUMAIOT [IEPBOE MECTO CPEAU MPUUNH CMEPTHOCTH HACEIICHHUS.

Kakyro e monb3y HacTONbHBIA TEHHHUC OKAa3blBAET Ha JbIXaTEJIBHYI) CHCTEMY
opranusma? briaromapsi IbpIXaTeIbHBIM JBMKEHUSM IPOUCXOIUT IOCTOSTHHAs BEHTHIISILIMS

JIETKUX, MOKa3aTeleM KOTOpOHl siBisieTcs MUHYTHbIM o0beM npixanus (MOJ]) — xomuuectBo



BO3/IyXa, Mpoxoisiee yepes jJerkue 3a 1 munyty. B mokoe MO/ paBen 5-8 11, a mpu puzudeckoit
Harpy3ke yBenuuuBaetcst U gocturaet 150-180 1. O6p19yHO B oKOe uenoBek norpedssier 200-
300 mut kucopoaa B MUHYTY. Bo BpeMst UTpbl B TEHHUC MTOTPEOJIEHHE KUCIOPOia BO3PACTAET J0
2-3 n/muH. U 310 3aKOHOMEpHO. MbImiednast pabota HeMbICInMa 0e3 yBeIUYeHHs ra3000MeHa,
MIOCKOJIbKY SHEprus uepraercs B IMpolLiecce OKUCICHMsS OpraHMYecKUX BemiecTB. Jlaxe mpu
HeOOIbIINX (HU3MUECKUX HATPY3KaX U3MEHEHUS JbIXaHHsI YeTKO BbIpaxkeHbl. [Ipu erkoit padote
oOMeH ra30B Bo3pacraer B 2-3 pasa, npu Tsokenoit — B 20-30 pa3. He 3aHuMaromuiicss CoopTom
yenoBeK aenaer 14-18 npixanuit B MuHyTy. Ilpm urpe B TEHHUC 3TOT IOKA3aTelb MOXKET
coctaBmsitTh 30-40. [Ipu 3HauMTenbHOH (U3MYECKON HArpy3Ke JIerO4YHas BEHTUJISALIUS
YBEJIIMYUBAETCS, B pe3yJIbTaTe Yero BO3pacTaeT MPOHUKHOBEHHUE KHCIOpOaa B KpoBb. [Ipu aToM
13 KKJIOTO JIUTPa BJIBIXaEMOI'0 BO3/TyXa KUCIOPOa UCIIONb3yeTCs Ooubliie (4-6%), 4emM B TOKOE
(3-4%). Ilpu yBenuYeHUH HArpy30K BO3pacTacT M CKOPOCTh KpOBOTOKA. Tak, B mokoe 3a 1
MUHYTY 4Yepe3 cepAle HpoXoauT 4-5 51 KpoBU. A BOT NMPU WUrpe B TEHHHC OHO CIIOCOOHO
nepeKavynBath 10 35 71 KpoBH B MUHYTY. Ha IUPKYJIAIUIO0 KPOBU OOJIBIIOE BIAMSHUE OKA3bIBACT
u yacrora cepaedabix cokpamenuii (UCC). B mokoe UCC komnebnercs ot 50 no 80 ya/muH, mpu
Harpy3Ke 3HauyuTeNbHO Bo3pacTaeT. Tak, y TeHHucuctoB npu pazmunke YCC cocrasmsier 120-
140 ya/muH, mocie mojJa4yu ¢ BBIXOJOM K CETKE M KOPOTKOro po3bIrpbima ouka — 150-170
yJI/MHH, TIOCJIe YIPaXXHEHHUS «BOCbMEpKay Ha 3aaHel nunuu — 172-190 yn/mun. [IpuBenennsie
MPUMEPHI MOKA3bIBAIOT, UTO HATPy3Ka Y TEHHUCHUCTOB-CIIOPTCMEHOB BO BpeMsi COPEBHOBAHUM 1
TPEHUPOBOYHBIX 3aHSATUH JTOBOJIBHO OoJbIas. OHA COMPOBOXKAACTCS ¥ BBICOKMMH MYJIECOBBIMHU
MOKa3aTessIMHU.

Takxke yHUKaIbHOCTh HACTOJIBHOTO TEHHHCA 3aKIFOYAeTCsl B TOM, YTO YJIy4IlIaeTcs U
3pUTeNbHAs CUCTEMa YeJoBeKa. A 3TO OCOOEHHO aKTyallbHO JUISi T€X, KTO MHOTO BPEMEHHU
MIPOBOAMT 3a KOMIIBIOTEpPOM, Hampumep, padotHuku |IT chepsl. B crneactsue perymisipHoit
paboThI 32 KOMITBIOTEPOM, OHH MOCTOSIHHO MEpEHanpsAraroTcs U ycTaroT. [Ipu ucnonap3oBaHUN
MO€H aBTOPCKOW METOJAMKH HTPbl B HACTOJNBHBIM TEHHUC MPOUCXOAUT TPEHUPOBKA TIIa3HBIX
MbI. PaccmMoTpum mporecc moapoOHee. B xome Urpsl ria3a JODKHBI CIEIATH 3a OBICTPHIM
JBIDKEHUEM IIapHKa, a TaKKe pearupoBaTh W TPH OTOM €IIe HaOM0JaTh 3a JEeHCTBHEM
omnmoHeHTa. To ecTh, TI1a3HbIe MBI JOKHBI OBITh CHOKYCHUPOBAHBI HA HECKOJIBKUX Pa3HBIX

Toukax. M1 mo moel aBTOpCKOﬁ TCXHOJIOTUKN MJIA WX TPCHUPOBKH, B XOJAC PAa3MHUHKH, 5



JEMOHCTPHPYIO TaKyl0 YHHKAJIbHYIO (UTypy KacaHWs Ms4a, B KOTOPOH ONIOHEHT JOJIKCH
OTOUTH MSH.

[TostoKUTENEHOE BIUSAHUE HACTOJBHBIM TEHHHUC OKAa3bIBAET M Ha OM3HEC, a TOYHEE Ha
OM3HECMEHOB WM TPEIIPUHUMATENICH, KOTOpPhIC PETYyJSPHO HAXOJATCS B CHTyaIUsX, KOTaa
MPUHUMATh PEHICHUE MPUXOAUTCS MPAKTHUYCCKA MOJTHUCHOCHO. TEHHHC - 3TO OYEHb OBICTPBIi
CIIOPT, CHUTYyaIMsl MOYKET MCHATHCS OYKBaJIBLHO 3a JIONH CeKYHbI. [103TOMY 3/1€Ch HY)KHO YMETh
MPUHUMATH TIPABUILHBIC PEIICHUS, MPAKTUYCCKU HE pa3ayMbiBas. Y OW3HECMEHOB, NMEIOIIUX

Takoe X000u, KaKk HaCTOJBHBIN TEHHHC, €CTh OINpe/IeIIeHHbIC TIPEUMYIIIECTBA.

A List of References, Patent and Licensing Information

1
United States Patent 10,065,068
Wilson September 4, 2018

Adjustable ankle rehabilitation apparatus

Abstract

Various embodiments provide an adjustable ankle rehabilitation device for rehabilitating torn
ligaments associated with a sprained ankle. The rehabilitation device can include a planar
platform secured to a shoe, and a balancing rail adjustably attached to the bottom of the
platform and extending fore to aft. The balancing rail is configured to selectively place a
desired amount of stress on the medial muscle or, alternatively, the lateral muscle by adjusting
the balancing rail from side-to-side. The device can include adjustable fasteners to secure the
balancing rail at a desired position adjacent the bottom of the platform.

2
United States Patent 9,616,283
Heineck , etal. April 11, 2017

Therapeutic device

Abstract

A low stress therapeutic device is provided by utilizing foot plates and guide rails having
operationally tracking surfaces of a low coefficient of friction supported by a platform.



The device includes a rail stabilizer equipped with extending longitudinally recess or slot and a
slideably mounted foot plate having upon its underside a longitudinal projection slideably
retained within the rail recess. The therapeutic device may be designed to operate under
relatively effortless strain at a low coefficient of friction. The therapeutic device is useful for
knee replacement, stroke victims, ACL repair, and other therapeutic treatments requiring a
nominal initiating effort of movement for rehabilitation. The device may be provided as a one
or two footed device of a light weight particularly useful in a patient sitting or lying position.
The foot plates may be appropriately equipped with longitudinally underside tracking guides
reciprocating sliding within longitudinal slots provided by a tracking rail.

3
United States Patent 9,532,916
Tsui, etal. January 3, 2017

Wearable power assistive device for hand rehabilitation

Abstract

A wearable power assistive device for hand rehabilitation includes a hand brace having an
external platform and an internal platform connected to and spaced inwardly from the external
platform. Five finger assemblies are adjustably mounted on and extending from the distal end
of the external platform. Each finger assembly includes a proximal follower assembly for a
metacarpophalangeal joint. Five motors are used to actuate the five finger assemblies
respectively. Each motor is mounted in close proximity to the external platform and has one
end connected to the external platform and another end coupled to its proximal follower
assembly by a ball joint in order to facilitate transfer of force and minimize

mechanical stress on the other parts of the device.

4
United States Patent 7,255,619
Rasmussen August 14, 2007

Variable resistance aquatic device and methods of using the same

Abstract

An aquatic device is usable in an aquatic environment for a variety of purposes, such as
physical therapy, rehabilitation, and/or exercise. The aquatic device permits a person to
simulate a walking or running gait cycle in the aquatic environment, reducing the stress/strain



associated with walking or running on the ground. An aquatic device includes a foot-receiving
member rotationally coupled to a fin member. The fin member, when in an extended position,
provides increased resistance as the person attempts to walk or run in the aquatic environment.
During a walking or running gait, the fin member moves into a folded position, thus reducing
the resistance of the water on the aquatic device. The aquatic device is adaptable and modifiable
to have varying shapes, designs, sizes, resistance levels, and/or other aspects.

5
United States Patent 6,056,613
Pike May 2, 2000

Multi-purpose floatation device for recreation, exercise, instruction and rehabilitation purposes

Abstract

A recently popular form of exercise and therapy, aquatic exercising devices present unique
operating conditions to the body because of their use of water resistance and their buoyancy.
By making proper use of water resistance, such devices can provide the body with excellent
muscular and cardiovascular training, at the same time, the buoyancy offered by these devices
eliminates the stress and injuries associated with the jarring impact of such landbased exercises
as running and aerobics. It is also an object of the present invention to provide an aquatic
exercise devise that is a singular unit. The inventor began attending a water aerobic class in
1995 for health reasons. Exercising in the water took most of the pain out of the movement, but
the inventor found that she was still hurting herself. She sought to reach a truly weightless state
in which to condition her body. She tried the various devices provided by the pool facility but
none proved effective in granting her the non-impact workout she was determined to find. With
a problem to solve the inventor experimented, altered and designed a new and improved
floatation device that is uniquely different in its adaptability to numerous applications. A
uniquely different floatation device this invention goes beyond the restrictive designs of prior
art designed to address one or another aspect of aquatic safety, exercise, rehabilitation or
recreation. This invention adapts to usage in a multitude of expressions from water yoga, a
unique synergy of ancient eastern culture and modern day technology; to aqua aerobic
exercises incorporating cardiovascular enhancement activities; rehabilitation of physical injury
or illness; as well as addressing the basic aspects of water safety and learning how to swim. A
floatation device for various exercises, instruction, rehabilitation, therapeutic and/or
recreational purposes; this invention provides floatation support as no other product on the
market because of its unique design and flexibility and the multiple number of ways in which it
can be used. With this invention its possible to float supine, moving through various water yoga
relaxation movements and stretches; ride it like a bicycle seat; sit on it like a swing; wrap it
around the torso and clip it on for deep water workout and/or for those who are uncomfortable
in water, but who must get in for health and/or rehabilitation purposes; hold it with hands; slip
it under arms, front to back, or back to front; all to move through various exercises for

health, rehabilitation and fun. The variation is used to provide superior floatation in a clip on



style. With this invention secured around the torso, up the chest and around the back of the
neck, the wearer is provided with no-hands support. While wearing the invention the wearer
can float forward to swim and learn strokes; tread water in an upright position; and/or float
supine; all with complete range of motion of limbs and/or torso. This variation of the invention
can be utilized in swimming instruction, pool safety, rehabilitation, recreation, instruction and
general poolside safety.

6
United States Patent 5,476,429
Bigelow, etal. December 19, 1995

Treadmill for use with a wheelchair

Abstract

An exercise device for the occupant of a wheelchair acting as a treadmill which may be used for
cardiac stress testing, cardiac or stroke rehabilitation, fitness training, aerobic training or
educational/physical games, with the device including a generally inclined ramp having parallel
sides, a forward entrance portion, a movable dolly mounted on rails on the sides of the ramp,
the dolly having a pair of laterally movable caster capture plates with openings to receive the
front casters of a wheelchair and angular rods cooperating with the wheelchair drive wheels
acting to adjust the lateral spacing of said plates, locking means for the dolly to retain it in its
forward position, separate locking means for locking the dolly in its rearward position when a
wheelchair has been moved onto the ramp into operative position, a pair of enlarged openings
adjacent the rear edge of the ramp, and a pair of longitudinally movable rollers beneath the
ramp and movable between a rear retracted position allowing the wheelchair drive wheels to be
partially received in the openings and a forward position under the drive wheels to engage and
lift the drive wheels so that the user can manually rotate the wheelchair drive wheels to rotate
the rollers and provide signals to a control apparatus for the desired type of training, testing

or rehabilitation.
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United States Patent Application 20130261514
Kind Code Al
TSUI; Michael Kam Fai ; etal. October 3, 2013

WEARABLE POWER ASSISTIVE DEVICE FOR HAND REHABILITATION

Abstract



A wearable power assistive device for hand rehabilitation includes a hand brace having an
external platform and an internal platform connected to and spaced inwardly from the external
platform. Five finger assemblies are adjustably mounted on and extending from the distal end
of the external platform. Each finger assembly includes a proximal follower assembly for a
metacarpophalangeal joint. Five motors are used to actuate the five finger assemblies
respectively. Each motor is mounted in close proximity to the external platform and has one
end connected to the external platform and another end coupled to its proximal follower
assembly by a ball joint in order to facilitate transfer of force and minimize

mechanical stress on the other parts of the device.
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United States Patent Application 20120329611
Kind Code Al
Bouchard; Marc ; etal. December 27, 2012

Motorized Lower Body Rehabilitation Device and Method

Abstract

Disclosed is a motorized rehabilitation apparatus and method for disabled, impaired or injured
individuals, which trains a proper gait, increases blood flow, relieves stress, and reconditions
lower body muscles and joints. The device comprises a powered stationary bicycle having a
seat, handle grips, and rotating foot pedals that receive motive input from an electric motor and
user input. The device further includes a pair of thigh braces that are connected together
between the user's thighs via a hingeable link and chain that controls and trains an individual's
limbs through the pedal rotation. The disclosed method further combines the present

bicycle device for rehabilitation in conjunction with visual stimuli in the way of a three
dimensional television display that stimulates endorphins, relieves mental stress and allows the
motive input from the bicycle and mild user input to exercise the limbs of a user without
focusing on the rehabilitation activity.
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United States Patent Application 20070093153
Kind Code Al
Rasmussen; Scott K. April 26, 2007

Variable resistance aquatic device and methods of using the same

Abstract



An aquatic device is usable in an aquatic environment for a variety of purposes, such as
physical therapy, rehabilitation, and/or exercise. The aquatic device permits a person to
simulate a walking or running gait cycle in the aquatic environment, reducing the stress/strain
associated with walking or running on the ground. An aquatic device includes a foot-receiving
member rotationally coupled to a fin member. The fin member, when in an extended position,
provides increased resistance as the person attempts to walk or run in the aquatic environment.
During a walking or running gait, the fin member moves into a folded position, thus reducing
the resistance of the water on the aquatic device. The aquatic device is adaptable and modifiable
to have varying shapes, designs, sizes, resistance levels, and/or other aspects.
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United States Patent Application 20060211937
Kind Code Al
Eldridge; Robert September 21, 2006

Garment to facilitate use of a portable monitor device

Abstract

A garment configured to hold a portable medical device, and more particularly to a modified
upper garment to hold, secure and conceal a heart monitor while allowing easy and unobtrusive
access to cardiac lead points on a patient. The garment has an exterior pocket for a monitor. It
further has a plurality of openings to allow attachment of monitor leads on a patient without the
need to remove the garment. The openings may also have closure means. The garment provides
modesty, comfort, durability and an attractive appearance. The garment may be configured for
use in all cardiac rehabilitation situations including exercise and stress testing. The entire
garment is made of x-ray transparent materials.
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United States Patent Application 20060142680
Kind Code Al
larocci; Michael Anthony June 29, 2006

Active assist for the ankle, knee and other human joints

Abstract

A human joint assist device that applies a torque at the joint to assist physiological exertion
forces, that is the load carrying task of the joint and surrounding muscles, tendons, and



ligaments. The application of this device reduces the physiological exertion force requirement,
and may be adjusted with respect to assist level, to suit the issue associated with joint motion
and is useful for joint rehabilitation and sports activities. Among other things, this results in a
reduction of physiological exertion force in a fashion that makes it easier to extend the levers
(long bones) associated with extension against a given resistance. For example, standing from a
squatted position with the assist of this device reduces the stress on physiological members
associated with joint articulation.
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United States Patent Application 20180001172
Kind Code Al
SUTTA,; Peters ; etal. January 4, 2018

STRUCTURE OF ACCESSORY ELEMENT FOR EQUIPMENT OF FLOORBALL
TRAINING COURT AND USE OF IT FOR FORMATION OF FLOORBALL SIMULATOR

Abstract

The invention refers to the equipment of the training rink for floorball, manufacturing of
exerciser structural element, applying concept of tennis racket stringing. Proposed design of
subsidiary element for floorball rink arrangement characterised with that it is made as
latticework formed by: two parallel end plates; several threaded rods as stiffening members;
two elastic string structures disposed in two parallel planes, at that each of it presents one side
of mentioned latticework and provided with: --holes for fastening threaded rods which assure
rigidity and load bearing capacity of the subsidiary element frame structure; --holes for criss-
cross stringing in two parallel planes and string fastening at mentioned end plates
independently one from another.
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United States Patent Application 20160296815
Kind Code Al
Pindrik; Michael October 13, 2016

More To Bouncing Ball

Abstract

Easy to assemble and disassemble gaming apparatus that allows a single player to play a game
comparable to Tennis and/or Ping Pong in a limited space environment The proposed game
apparatus also allows a single player to perfect his or her skill.
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United States Patent Application 20070238561
Kind Code Al
Hu; Liang-Fa October 11, 2007

Structure of toy tennis racket

Abstract

Structure of toy tennis racket, which mainly improves composition of hitting face of

toy tennis racket; it stretches string that one side is adhesive across holes around head

of tennis racket in horizontal and longitudinal to make network, so that one side of this network
is adhesive face and another side is the hitting face; such combination makes hitting face of

toy tennis racket that can produce rebound force owing to the flexible network, furthermore,
such racket may provide best ventilation effect to reduce wind resistance, you can hit ball easily
as if playing with real tennis racket.



