LIST OF FIGURES

Figure 2.1 GaIt CYCIE ..ooviiiiieiieeeeee ettt ettt ae et eeeas 16
Figure 2.2 Normal arch..........cooiiiiiiiieeee ettt 17
Figure 2.3 FIat FEEt.....ooouiiiiieiiee ettt et 18
Figure 2.4 High ATCRL.......oociiiiieieceeec ettt eanees 18
Figure 2.5 FEEt anatOMY ......cccueeciieiiieiieiieiie ettt ettt ettt stve e esveesseeteesseessaessvesnseenneas 20
Figure 2.6 Stage of rehabilitation ...........ccoecviiviiiiiierieeieeeeeie e 21
Figure 2.7 MOtION CAPLULE ......veeveesiieiieiieereeteeteesteesteeeseeesteebeeseeseesseesssesssessseesseesseenses 22
Figure 2.8 Inertial Measurement Units (IMU) illustration............ccccceeevevienieniencenenee. 22
Figure 2.9 Electromyography (EMG) ......cocoviiiiiiiiieeeeeeeeeee et 23
Figure 2.10 Plantar PreSSUe Mat..........ccceecueeriierieenieeieeieeie et et eseteseeesseesneeeeeeseeeseenneas 24
Figure 3.1 ReSCArch StAES ....c.cccviiruiieiiiiiieie ettt ettt sbeesseeveesreeseeas 26
Figure 3.2 Function dia@ram .........ccceoeeiieiieiienieee ettt 28
Figure 3.3 FIOWCRATT ......oooiiiieeeeee ettt e 29
Figure 3.4 Block dia@ram .........cc.ooiiiiiiiiiieieeeeeeeese ettt 30
Figure 3.5 Ground truth .........cooiiiiiiiie ettt e 31
Figure 3.6 Design Hardware.............cccooiiiiiiiiieieeee et 32
Figure 3.7 Workflow system ilTUStration............cccevevieiieriiesiierieeriesee e sve e 33
Figure 3.8 Muscle COMPONENT WiITINE........cceevvierreerriereeereereereenseesseesseesseesssesseesseessessses 34
Figure 3.9 Insole Wirlng COMPONENL..........cceeviieriierieieieiiereereerieesreeseeeeeeeseseesseeseesseessnas 34
Figure 3.10 DF9-16 PieZoresiStiVe SENSOT ....ccveeivieiriereeieesiiesieeeeeeeseereeseesseesseesseesssesnnes 36
Figure 3.11 Power supply wiring for plantar pressure insole...........ccoocveeieiereseenceneenen. 36
Figure 3.12 3D device deSIZMN.....eiiiiiiieieeieeiieieeeeie ettt ettt ettt e e 37
Figure 3.13 Implementation of the equation example...........ccccereieriiiriieiierierieceeeeee, 39
Figure 4.1 Correlation between voltage and pressure for the DF9-16 sensor ................... 42
Figure 4.2 HArdWare .........cc.oeovieciiiiieiiecie ettt ve et ae e saeesseesseenneas 44
Figure 4.3 SOftware OULPUL .......oc.iiiiieieee ettt eneas 44
Figure 4.4 EMG signal plot of subject 1 .......cccooiiiiiiiiieieeeeee e 46
Figure 4.5 EMG signal plot of Subject 2 .......ccoiiiiiiiiieieeeeee e 46
Figure 4.6 EMG signal plot of SUDJECt 3 ......ooviiiiiiiieiieiieeceeeeee e 47
Figure 4.7 EMG signal plot of SUDJECt 4 ......oooviiieiiiiiiiieiieeceeeeee e 47
Figure 4.8 EMG signal plot of SUDJECT 5 ....oooviiiiiiiiiciieieceeeeeeeeee e 48
Figure 4.9 EMG signal plot 0f SUDJECL 6 ......oocveiieiiiiieiieiieeceeeecee e 48
Figure 4.10 Surface of plantar pressure inSole ..........cocveeiverieiieniienieeeee e 49
Figure 4.11 Result subject 1 standing Static .........cccceevuieiiieiierierieeie e 50
Figure 4.12 Result subject 2 standing Static .........cccceevuieriierierierieee et 50
Figure 4.13 Result subject 3 standing Static .........cccceevierierierierieee et 51
Figure 4.14 Result subject 5 standing Static .........cccovevuierierierieriere et 51
Figure 4.15 Result subject 4 standing StatiC...........cceevvrerieereereerieiie e e esieeseeeenes 51
Figure 4.16 Result subject 6 Standing StatiC............cceevvreriiereereerierieere e seesee e 51
Figure 4.17 UpStairs €XPETIMENL ........cccccveeereireerierreeeeeteesseesseeseesseesssesssessseesseessesssesssees 52
Figure 4.18 DOWNSLAIrs €XPEITMENL .....ccueeueeiieeiesiieeiieeieeeeeeeeeeeseeeseeesseesneeeeeeeeeseenneas 53
Figure 4.19 Walking phase SUDJECt 1 .....c.cocvieiiiiiieiiieiieiecie ettt 54

vil



Figure 4.20 Walking phase SUDJECt 2 ......c.cocueriiririiiniirieieriieiesieeese et 54

Figure 4.21 Walking phase subject 3 .......cccoiiiiiieiieieee e 55
Figure 4.22 Walking phase SUDJECt 4 ........cccueriirieiiiniinieieeiieiesieeeeeeee et 55
Figure 4. 23 Walking phase SUDJECt 5 .....c.cooiiiiiiiiiiieieseeeeee e 56
Figure 4.24 Walking phase SUDJECE 6 ........cccuerueririiiniirieieniieesieee et 56

viii



