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'2($!-+!)('5$!-0$!4$%.5$!'-!-0$!F.4$'(F!(+5'-.+*/!'*4!5+&&$5-.+*#!5'*!2$!)&+%.4$4!29!-0$!'(3+&.-0:!

.,!*$$4$4<!J*5$!-0$!8#$&!#$-#!8)!-0$!4$%.5$!.*!-0$!F&$5+::$*4$4F!(+5'-.+*/!0$H#0$!:'9!)&+5$$4!

-+!-'@$!'!)0+-+!+,!-0$!58&&$*-!4$%.5$!)('5$:$*-/!-0$*!-0$!#9#-$:!5'*!)&+5$$4!-+!5'(.2&'-$!-0$!4'-'!

5+(($5-$4!'55+&4.*3!-+!-0$!)('5$:$*-!+,!-0$!4$%.5$!677/!10.50!5'*!2$!4+*$!29!5+:)8-$&!%.#.+*!

-$50*.?8$#!,+&!'*3($!4$-$5-.+*<!!

K77LDM!=*!'*!$>$:)('&9!.:)($:$*-'-.+*/!',-$&!'5-.%'-.*3!'!)('5$:$*-!:+4$!+*!-0$!:+2.($!

'))(.5'-.+*/!-0$!8#$&!:'9!2$!&$?8.&$4!-+!.*)8-!+*!-0$!:+2.($!'))(.5'-.+*!-0$!-9)$!+,!A+.*-!-+!2$!

:$'#8&$4/!-0$*!-+!0+%$&!-0$!:+2.($!4$%.5$!+%$&!-0$!A+.*-!1.-0!-0$!2'5@!5':$&'!,'5.*3!-0$!A+.*-!

'*4!-0$!4.#)('9!#5&$$*!+,!-0$!:+2.($!4$%.5$!,'5.*3!-0$!8#$&/!#850!-0'-!-0$!8#$&!1.((!2$!5')'2($!+,!

#$$.*3!-0$!5+*-$*-#!1.-0.*!-0$!4.#)('9!#5&$$*!+,!-0$!:+2.($!4$%.5$<!N0$!:+2.($!'))(.5'-.+*!5'*!

-0$*!#0+1/!8#.*3!58$#!#850!'#!4+--$4!(.*$#/!-0$!8#$&!-0$!.4$'(!)('5$:$*-!+,!-0$!4$%.5$!4$485$4!

29!.4$*-.,9.*3!-0$!)&$%.+8#(9!:$*-.+*$4!'*'-+:.5'(!('*4:'&@#!+*!-0$!A+.*-!#)$5.,.$4!29!-0$!8#$&<!

J-0$&!58$#/!#850!'#!'!3&$$*!+&!&$4!,&':$!'(+*3!-0$!)$&.:$-$&!+,!-0$!4.#)('9!#5&$$*/!5'*!'(#+!2$!

8#$4!-+!.*4.5'-$/!.*!&$'(O-.:$/!.,!-0$!58&&$*-!)('5$:$*-!.#!&.30-!+&!1&+*3<!J*!5+*,.&:.*3!-0'-!-0$!

8#$&!0'#!5+:)($-$4!)('5.*3!-0$!4$%.5$/!$.-0$&!-0&+830!-0$!8#$&P#!+1*!.*)8-!+,!5+*,.&:'-.+*/!+&!'*!

'8-+:'-.5!4$-$5-.+*!%.'!-0$!5+:)8-$&!%.#.+*!'(3+&.-0:/!-0$!'))(.5'-.+*!1.((!-'@$!'!,.&#-!.:'3$!+&!#$-!

+,!.:'3$#!,+&!-0$!5'(.2&'-.+*!:+4$!,+((+1.*3!)('5$:$*-<!

!K77LCM!Q.3<!D!.((8#-&'-$#!'!)(8&'(.-9!+,!5':$&'!)+#.-.+*#!C6/!RB/!RC!,+&!.:'3$!5')-8&.*3<!N0$!.:'3$#!

+&!%.4$+#!5')-8&$4!29!-0$!.:'3$!5')-8&.*3!4$%.5$!S$<3<!'!:+2.($!)0+*$!;;6!+&!'!-'2($-!;;B!'#!

#0+1*!.*!Q.3<!;TU/!8)+*!.:'3$!)&+5$##.*3/!'&$!8#$4!,+&!5'(.2&'-.+*!+,!-0$!1$'&'2($!#$*#.*3!4$%.5$!

677!29!&$('-.*3!)('5$:$*-!+,!-0$!1$'&'2($!#$*#.*3!4$%.5$!677!-+!-0$!'*'-+:.5'(!A+.*-<!
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#$$%&'!()!*!+,-.-,,-/!-012/30-)45!46-!30*7-8!92,!:3/-28;!4*<-)!1=!46-!30*7-!>*+4?,3)7!/-:3>-!

*,-!4*<-)!.,20!*!+283432)!&@!*A3*BB=!+-,+-)/3>?B*,!42!46-!*)*4203>*B!C23)45!D346!46-!-)43,-4=!2.!46-!

D-*,*1B-!8-)83)7!/-:3>-!E$$!>B-*,B=!8--)!D3463)!46-!:3-D3)7!8>,--)!FGH!I,-.-,*1B=5!46-!

*)*4203>*B!C23)4!862?B/!1-!*++,2A30*4-B=!>-)4,-/!3)!46-!30*7-!2,!:3/-2H!I,-.-,*1B=5!,-*82)*1B-!

B-)7468!2.!46-!.3,84!*)/!8->2)/!B-7!8-70-)48!*,-!862D)!D3463)!46-!30*7-H!J?,46-,5!,-B-:*)4!

*)*4203>*B!B*)/0*,<8!0*=!1-!+,-8-)4!3)!46-!30*7-!2,!:3/-2!9-H7H!46-!<)--;H!K63B-!46-!30*7-!

>*+4?,3)7!/-:3>-!862?B/!1-!*8!)-*,!42!46-!D-*,*1B-!8-)83)7!/-:3>-!E$$!8?>6!46*4!46-,-!38!B344B-!2,!

)2!1*><7,2?)/!3)4-,.-,-)>-!42!46-!837)*B85!46-!30*7-!>*+4?,3)7!/-:3>-!862?B/!*B82!1-!.*,!-)2?76!

42!>*+4?,-!*)!30*7-!46*4!.?B.3B8!46-!*12:-!,-L?3,-0-)48H!

#$$%G'!I,-.-,*1B=5!*.4-,!4*<3)7!*!.3,84!30*7-5!*!8->2)/!30*7-!0*=!1-!4*<-)!D346!46-!*)*4203>*B!

C23)4!3)!*!/3..-,-)4!0-*8?,*1B-!C23)4!*)7B-!+283432)!D346!46-!30*7-!>*+4?,3)7!/-:3>-!3)!46-!8*0-!

*A3*BB=!+-,+-)/3>?B*,!+283432)!&@5!*)/!6*:3)7!*BB!-B-0-)48!2.!30*7-!>2)4-)4!*8!46-!.3,84!30*7-H!

I,-.-,*1B=5!*BB!46-!?)30+2,4*)4!>2)4-)48!2.!46-!.3,84!*)/!8->2)/!30*7-8!9-H7H!1*><7,2?)/!

8?,,2?)/3)7!46-!C23)4!*)/!46-!4D2!8-70-)48;!*,-!*B37)-/!46-!8*0-!D*=!-A>-+4!46-!0*3)!8?1C->48!

2.!46-!30*7-!93H-H!46-!D-*,*1B-!8-)83)7!/-:3>-5!*)*4203>*B!C23)45!4D2!8-70-)48!46*4!.2,0!46-!C23)4;H!

M/:*)4*7-2?8B=5!46-8-!30*7-8!0*=!*BB2D!46-!>*B31,*432)!82.4D*,-!42!/-4-,03)-!46-!C23)4!*)7B-8!

?83)7!+,-/3>4-/!+283432)8!2.!*)*4203>*B!B*)/0*,<85!,-B*4-!46-!C23)4!*)7B-8!42!46-!0*7)34?/-8!2.!

1-)/3)7!3)!46-!8-)82,!4?1-!NE5!*)/!8?18-L?-)4B=!>20+?4-!*!.2,0?B*!46*4!,-B*4-8!46-!4D2!?83)7!

,*D!/*4*!9-H7H!>*+*>34*)>-!0-*8?,-0-)48;!>2,,-8+2)/3)7!42!46-!0*7)34?/-8!2.!46-!1-)/3)7!

0-*8?,-/!1=!46-!8-)83)7!4?1-!NE!>23)>3/-)4*BB=!D346!4*<3)7!46-!.3,84!*)/!8->2)/!30*7-85!46-!,*D!

/*4*!1-3)7!4,*)80344-/!1=!*!>20+2)-)4!3)!46-!IOP!NFH!

#$$% '!()!246-,!-012/30-)485!46-!+283432)!2.!46-!30*7-!>*+4?,3)7!/-:3>-!0*=!1-!3)!+283432)8!FE5!

&F!/-:3*43)7!.,20!46-!/3,->4!+-,+-)/3>?B*,!*A38!2.!46-!C23)45!/?-!42!+*,*BB*A!-,,2,!1=!46-!?8-,!2,!

246-,!>3,>?084*)>-8H!M!D2,<3)7!*)7B-!&$!38!/-.3)-/!*8!46-!*BB2D*1B-!*02?)4!2.!*)7?B*,!/-:3*432)!

.,20!46-!+-,+-)/3>?B*,!*A38!8?>6!46*4!46-!-)43,-4=!2.!46-!D-*,*1B-!8-)83)7!/-:3>-!E$$!3)!46-!

:3-D3)7!8>,--)8!F@5!FF!862?B/!1-!:3831B-5!*)/!46*4!*!>6*)7-!3)!C23)4!*)7B-!862?B/!+,2/?>-!*!:3831B-!

>6*)7-!3)!1-)/3)7!2.!8-)83)7!4?1-!NE!3)!46-!:3-D3)7!8>,--)8!F@5!FF!2.!46-!30*7-!>*+4?,3)7!/-:3>-5!

,-7*,/B-88!2.!46-!2,3-)4*432)!2,!+283432)!FE5!&@!2,!&F!2.!46-!30*7-!>*+4?,3)7!/-:3>-H!J?,46-,5!*!

D2,<3)7!,-82B?432)!9)24!862D);!38!/-.3)-/!*8!46-!*BB2D*1B-!,-82B?432)!46*4!*BB2D8!46-!D-*,*1B-!

8-)83)7!/-:3>-!E$$!*)/!246-,!30+2,4*)4!>2)4-)48!2.!46-!30*7-!2,!:3/-2!42!1-!/-4->4-/!1=!46-!

82.4D*,-H!Q6-!D2,<3)7!,-82B?432)!>*)!1-!*!>2013)*432)*B!,-8?B4!2.!46-!/384*)>-!&E!2.!46-!30*7-!

>*+4?,3)7!/-:3>-!.,20!46-!*)*4203>*B!C23)45!46-!4->6)3>*B!>*+*13B343-8!2.!46-!>*0-,*!B2>*4-/!3)!46-!

30*7-!>*+4?,3)7!/-:3>-5!*)/!46-!0-462/!2.!4*<3)7!46-!30*7-!2,!:3/-2!1=!46-!?8-,H!I,-.-,*1B=5!46-!

30*7-!2,!:3/-2!862?B/!1-!4*<-)!*4!*!8?..3>3-)4!/384*)>-!.,20!46-!C23)45!*4!*)!*)7B-!*++,2A30*4-B=!

+-,+-)/3>?B*,!42!46-!8*3/!C23)4!*)/!*4!*!8?..3>3-)4!,-82B?432)!D346!8-)831B-!>B*,34=!9-H7H!30*7-!862?B/!
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$%&"'("%)&"%*"*%+),-"+%$&./$"0%1/$2"'%3/(,-"4.53"&%"3/**(5($&/.&("'(&6(($"+%$&($&,".$3"

'.+725%)$389":%&4"6%57/$2".$2;(".$3"6%57/$2"5(,%;)&/%$",4%);3"'("/$".;;%6.';("5.$2(,",)+4"&4.&"

&4("/0.2("3.&."/,"6/&4/$".$".++(<&.';("=).;/&>"5.$2("*%5"&4("+.;/'5.&/%$"&%"'(",)++(,,*);;>"

+%0<)&(39""

?!!@!A"B$"%&4(5"(0'%3/0($&,-"/$,&(.3"%*"&6%",(<.5.&("/0.2(,-"."<;)5.;/&>"%*"/0.2(,".,".$"/0.2("

,(&"+.$"'("&.7($"&%"+%55(+&"(55%5,"3)("&%"0%&/%$"3)5/$2"&4("/0.2("+.<&)5/$2"<5%+(,,9"C5(*(5.';>-"

/0.2(,"/$"&4("/0.2(",(&"0.>"'(".1(5.2(3"'>".$".;2%5/&40"%*"&4(",%*&6.5("&%"%'&./$"."'(&&(5"/0.2("

=).;/&>9"D31.$&.2(%),;>-"&4("5.6"3.&."&5.$,0/&&(3"'>"&4("6(.5.';(",($,/$2"3(1/+("E!!"+.$"'("

5(<5(,($&(3"'(&&(5".$3"+%0<)&/$2"&/0("+.$"'("5(3)+(39"D;,%-"/0.2(",(&"%5"1/3(%"/$<)&,"+.$"

/0<5%1("5%'),&$(,,"%*"+%0<)&(5"1/,/%$".;2%5/&40"64($"),(3"&%"2($(5.&("&4("+.;/'5.&/%$"*%50);.9"

F)5&4(5-"/0.2(",(&,"+.$",4%6"&4("0%&/%$,"%*"&4("),(5"3)5/$2"&4("/0.2("+.<&)5/$2"<5%+(,,-"64/+4"

.;;%6,"&4(".;2%5/&40"%*"&4(",%*&6.5("&%"+%0<)&("&4("3/5(+&/%$".$3"0.2$/&)3("%*"0%&/%$,".$3"

+%55(+&"*%5"';)55/$(,,".5/,/$2"*5%0"&4("0%&/%$9"G4/,".;,%".;;%6,".";.52(5"0.52/$"%*"),(5"(55%5"*%5"&4("

+.;/'5.&/%$"<5%+(,,"64/+4"/,"4/24;>"'($(*/+/.;"&%"&4("),(59""

?!!@ A"F/2,9"HDIHJ"/;;),&5.&(,"<5%+(,,(,"%*"3(&(50/$/$2"."K%/$&".$2;("*5%0".$"/0.2(9"L(*(55/$2"

&%"F/29"HD-")<%$"5(+(/1/$2".$"/0.2("M'(/$2".$"/0.2("3/5(+&;>"+.<&)5(3"'>"&4("/0.2("+.<&)5/$2"

3(1/+(",)+4".,"."&.';(&"  @-"%5".$"/0.2(".1(5.2(3"*5%0".$"/0.2(",(&"%5"*5.0(,"%*"."1/3(%8-"&4("

.;2%5/&40"%*"&4(",%*&6.5("0.>"/3($&/*>"/0<%5&.$&"(;(0($&,"/$"&4("/0.2("5(=)/5(3"*%5"&4("

+%0<)&.&/%$-"64/+4"+.$"/$+;)3("&4("6(.5.';(",($,/$2"3(1/+("E!!-"&4(".$.&%0/+.;"K%/$&"@N-".$3"

.$.&%0/+.;";.$30.57,"M$%&",4%6$89"F/2"H:",4%6,".$"(O.0<;("%*"&4("(;(0($&,"/3($&/*/(3"'>"&4("

.;2%5/&409"G4("(;(0($&,".5("5(<5(,($&(3"'>"4.1/$2"&4/+7(5";/$(,".,"&4("%)&;/$(,"%*"'%3>".$3"&4("

6(.5.';(",($,/$2"3(1/+("E!!-".$3"4.1/$2",=).5(",4.<(3"<%/$&,"N@-"NH".$3"NN".,"<%/$&,"%*"/$&(5(,&"

M/9(9".$.&%0/+.;";.$30.57,".$3".$.&%0/+.;"K%/$&89"G4(".;2%5/&40"0.>"&4($"<5(3/+&"."0/3;/$("N!"%*"

&4("*/5,&",(20($&".$3"."0/3;/$("NE"%*"&4(",(+%$3",(20($&"&4.&"/$&(5,(+&".&"&4("P<5(3/+&(3Q"

.$.&%0/+.;"K%/$&"NN9"F%5"<5(3/+&/$2"&4("0/3;/$(,-"/&"/,".;,%"<%,,/';("&%"4.1(",/2$,"%5";.'(;,"%$"&4("

+%1(5,"%*"&4(";.52(".$3",0.;;"'%3/(,"%*"&4("6(.5.';(",($,/$2"3(1/+(-",)+4"&4.&"&4("+%0<)&(5"

1/,/%$"&(+4$/=)("+.$"</+7")<"&4(,(",/2$,"%5";.'(;,"64/+4"+.$"*.+/;/&.&("&4("0/3;/$("<5(3/+&/%$9"

F)5&4(5-"'>"/3($&/*>/$2"&4("%)&;/$("%*"&4(",($,/$2"&)'(" E-"&4(".;2%5/&40"+%0<)&(,"&4("'($3/$2"%*"

&4(",($,/$2"&)'(" E".$3"5(;.&(,"&4/,"0.2$/&)3("%*"'($3/$2"&%"&4("3.&."&5.$,0/&&(3"'>"&4("6(.5.';("

,($,/$2"3(1/+("E!!-"64/+4"+%55(,<%$3,"&%"&4("<.5&/+);.5"+)51.&)5(",4%6$"/$"&4("/0.2(9"L(*(55/$2"

&%"F/2"HJ-"&4(".;2%5/&40"<5%+((3,"&%"+%0<)&("&4("K%/$&".$2;(9"B$",%0("(0'%3/0($&,-"&4(".;2%5/&40"

&.7(,"&4("*/5,&",(20($&"0/3;/$("%*"N!"&4.&"<.,,(,"&45%)24"."*/5,&"<5(3/+&(3"<%,/&/%$"%*".$.&%0/+.;"

;.$30.57"N@".$3"(O&($3/$2"/&"&%"%'&./$";/$("R!".,"."!S"5(*(5($+("<%/$&9"G4($"&4(".;2%5/&40"&.7(,"

&4(",(+%$3",(20($&"0/3;/$("NE"&4.&"<.,,(,"&45%)24".",(+%$3"<5(3/+&(3"<%,/&/%$"%*".$.&%0/+.;"
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#$%&'$()!*+!$,!-./!&0,1#$2/&!#0%/3!4,0%5!-./!61(/&02-/&7!$%$-8'02$#!980%-!**!$,!-./!10:8-!180%-;!-./!

$#58(0-.'!2$%!8<-1<-!-./!$%5#/!=>;!?.02.!?0##!@/!-./!28'1<-/&!980%-!$%5#/3!A%!$!,0'0#$(!'$%%/(;!

-./!$#58(0-.'!'$B!28'1<-/!-./!@/%&0%5!$%&!980%-!$%5#/!C(8'!-./!,/28%&!0'$5/;!$%&!-./(/$C-/(!

5/%/($-/!2$#0@($-08%!0%C8('$-08%!D/353!28'1<-/!$!2$#0@($-08%!C8('<#$E!-8!2$#0@($-/!-./!?/$($@#/!

,/%,0%5!&/:02/!>FF!@$,/&!8%!-./!-?8!0'$5/,3!A%!,8'/!/'@8&0'/%-,;!&/-/('0%0%5!-./!980%-!$%5#/!

2$%!<-0#0G/!28'1<-/(!:0,08%!-/2.%0H</,3!!

IFFJ>K!L053!+M!0##<,-($-/,!$%!/N/'1#$(B!1#$2/'/%-!8C!-./!?/$($@#/!,/%,0%5!&/:02/!>FF!822<((0%5!

$,!1$(-!8C!$!18,,0@#/!<,/(!/((8(3!A%,-/$&!8C!1#$20%5!-./!#$(5/(!@8&B! F!$#8%5!-./!#$-/($#!'0&#0%/!8C!

-./!,/5'/%-!*F;!-./!#$(5/(!@8&B! F!2$%!@/!1#$2/&!$%-/(08(#B!@B!$!&0,-$%2/!(/1(/,/%-/&!@B!-./!

$((8?!=+!-8!$!18,0-08%!=J3!O8%,/H</%-#B;!-./!,/%,0%5!-<@/! >!0,!&0,1#$2/&!-8!$!18,0-08%!-.$-!

&/:0$-/,!C(8'!-./!$%$-8'02$#!980%-3!A-!0,!@/%/C020$#!-8!-./!<,/(!-.$-;!0%!,<2.!,2/%$(08,;!2$#0@($-08%!

C8('<#$!'$B!,-0##!@/!28'1<-/&;!C8(!/N$'1#/;!@B!<,0%5!1(82/,,/,!,<2.!$,!P$#'$%!C0#-/(0%53!4,0%5!

,0'0#$(!,-/1,!&/,2(0@/&!0%!1(/:08<,#B!/'@8&0'/%-,;!-./!$#58(0-.'!?0##!(/#$-/!-./!1#$2/'/%-!8C!-./!

?/$($@#/!,/%,0%5!&/:02/!>FF!$-!-.0,!18,0-08%!=J!?0-.!-./!28'1<-/&!980%-!$%5#/!=>;!$%&!$!2$#0@($-08%!

C8('<#$!28'1<-/&!2$%!(/#$-/!-./!&0CC/(/%-!@/%&0%5!8C!-./!,/%,0%5!-<@/! >!&</!-8!'0,1#$2/'/%-!-8!

28((/2-#B!&/-/('0%/&!980%-!$%5#/,!=>;!?.02.!$&:$%-$5/8<,#B!(/&<2/,!-./!0'1$2-!8C!<,/(!/((8(3!

IFFJQK!L053!R!0,!$!C#8?!&0$5($'!0##<,-($-0%5!$%!/N/'1#$(B!2$#0@($-08%!1(82/,,! S+!8C!-./!?/$($@#/!

,/%,0%5!&/:02/!>FF3!A%!,8'/!/'@8&0'/%-,;!-./!2$#0@($-08%!,-$(-,! >*!@B!'/$%,!8C!$!<,/(T

$2-0:$-/&!C0(,-!:0(-<$#!@<--8%!8%!-./!,8C-?$(/!0%!$!28'1$-0@#/!0'$5/!2$1-<(0%5!&/:02/;!$C-/(!
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Claims 

What is claimed is: 

 

1. A computer-implemented method for joint angle calibration for a wearable sensing device, 

the wearable sensing device being attached to two segments of a user’s body connected 

by a joint, the method comprising: 

   receiving a first and a second set of image data, the first and second set of image 

data corresponding to images of the two segments of the user’s body and the wearable 

sensing device attached thereto at a first position and a second position, the first and 

second positions in substantially the same plane; 

  determining, using a computer vision algorithm that identifies positions of 

anatomical landmarks and the joint, a first joint angle between the two segments at the 

first position based on the first set of image data and a second joint angle between the 

two segments at the second position based on the second set of image data;  

   receiving raw data from the wearable sensing device, the raw data measured by 

the wearable sensing device coincidentally with the wearable sensing device being at the 

first position and being at the second position;  

  generating user-specific calibration data to calibrate the wearable sensing device 

based on the first and the second joint angles and the raw data from the wearable sensing 

device; and  

  transmitting the calibration data to the wearable sensing device for calibrating the 

wearable sensing device for subsequent use. 

 

2. The method as claimed in claim 1, further comprising, after the step of transmitting the 

calibration data: 

   receiving, from the wearable sensing device, new raw data corresponding to the 

two segments of the user’s body at a third position;  

   checking if the third position is in substantially the same plane with the first and 

second positions; and 

   if the third position is in substantially the same plane with the first and second 

positions, computing in real time a third joint angle between the two segments based on 

the new raw data using the calibration data. 

 

3. The method as claimed in claim 2, further comprising sending a warning if the third 

position is not in substantially the same plane with the first and second positions. 
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4. The method as claimed in claim 2, further comprising presenting a feedback message if 

the third joint angle is not within a predetermined range.  

 

5. The method as claimed in any one of the preceding claims, further comprising evaluating 

the first and the second sets of image data to determine if a quality of the image data is 

within an acceptable quality range based on the wearable sensing device, the anatomical 

landmarks, and/or the joint identified by the computer vision algorithm.  

 

6.  The method as claimed in claim 5, further comprising presenting a quality message after 

the step of evaluating the first and the second sets of image data. 

 

7.  The method as claimed in any one of the preceding claims, further comprising presenting 

visual and audio guidance on obtaining the first set of image data and/or the second set 

of image data within an acceptable quality range. 

 

8. The method as claimed in any one of the preceding claims, further comprising presenting 

a corrected location for attaching the wearable sensing device to the two segments of the 

user’s body connected by the joint, wherein the corrected location is based on anatomical 

landmarks identified by the computer vision algorithm. 

 

9.  The method as claimed in any one of the preceding claims, wherein the step of generating 

calibration data is by a calibration algorithm utilizing one or more of (a) image flaw 

correction, (b) anatomical landmark identification, and (c) pixel colour normalization.  

 

10. The method as claimed in any one of the preceding claims, wherein the raw data 

comprises one or more of capacitance, voltage, current, resistance, impedance, and 

physical changes affected by electrical signals measured by the wearable sensing device. 

 

11.  The method as claimed in any one of the preceding claims, wherein at least one of the 

images corresponding to the first and the second sets of image data is captured in a 

plane different from the substantially same plane of the first position and the second 

position. 

 

12. An apparatus for joint angle calibration for a wearable sensing device, comprising: 

   an image capturing device configured to capture an image or a video; 

  at least one processor in communication with the image capturing device; and  
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   at least one memory including computer program code, the at least one memory 

and the computer program code configured to, with the at least one processor, cause the 

apparatus to perform the method as claimed in any one of the claims 1 to 11.   

 

13.  The apparatus as claimed in claim 12, wherein the at least one processor includes 

computer vision capability, and wherein the at least one memory and the computer 

program code are further configured to, with the at least one processor, cause the at least 

one processor to process the image or the video using the computer vision capability. 

 

14. A system for joint angle calibration for a wearable sensing device, comprising:  

   a wearable sensing device configured to be attached to two segments of a user’s 

body connected by a joint; and  

   the apparatus for joint angle calibration for the wearable sensing device as claimed 

in claim 12 or 13.  

 

15. The system as claimed in claim 14, wherein the wearable sensing device comprises a 

first module for attaching to a first one of the two segments of the user’s body and a 

second module for attaching to a second one of the two segments of the user’s body, 

and wherein the first module and the second module are connected by a flexible member, 

the flexible member comprising a capacitor for generating the raw data when the flexible 

member is deformed. 

 

16. The system as claimed in claim 14 or claim 15, wherein the system is configured to 

simultaneously calibrate the wearable sensing device in more than one plane of rotation.  

 

17. A non-transitory computer readable medium having stored thereon instructions 

executable by a computing device to cause the computing device to perform the method 

as claimed in any one of the claims 1 to 11. 

 


