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A tracking system is provided. The tracking system includes a three degree-of-freedom (3DoF) device,
a camera, and a processor. The 3DoF device is adapted to be mounted on a control device worn or hold on
a body portion of a user. The 3DoF device is configured to obtain sensor data from a 3DoF sensor of the
3DoF device. The camera is configured to obtain camera data. The camera data comprises an image of the
body portion of the user or the control device as a tracking target. The processor is configured to: track the
tracking target to generate a tracking result based on the sensor data and the camera data; determine the
tracking target being static or not based on the tracking result; determine a target pose of the tracking target

based on the tracking result; and calibrate an accumulative error of the 3DoF sensor in background.

HAREE



[831718

TW 1831718 B
fo)
=

3 g
/ !
R
28 | g %
2— Fi =
8:"&‘\ e

v
ZE
BEA

B

3421 0

(4]

IR ERS
S510 ~ S520 ~ S530 -
S540 ~ S550: % B



BRI - 112128076

i A
1831718 (5 RE)

[ o3 B2 T ] B HE R oM B HE 7 &

[ 384T ] TRACKING SYSTEM AND TRACKING

METHOD
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SHRREZE R ERAGSE RIERE -

EF

[ 32 32 ] A tracking system is provided. The tracking system

includes a three degree-of-freedom (3DoF) device, a camera, and a
processor. The 3DoF device is adapted to be mounted on a control
device worn or hold on a body portion of a user. The 3DoF device
is configured to obtain sensor data from a 3DoF sensor of the 3DoF
device. The camera is configured to obtain camera data. The

camera data comprises an image of the body portion of the user or
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the control device as a tracking target. The processor is configured
to: track the tracking target to generate a tracking result based on the
sensor data and the camera data; determine the tracking target being
static or not based on the tracking result; determine a target pose of
the tracking target based on the tracking result; and calibrate an

accumulative error of the 3DoF sensor in background.
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[ 384T ] TRACKING SYSTEM AND TRACKING

METHOD
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[0002] B T4RAEHKINZABE > FEHHEEHERREEH
(extended reality ; XR) fHBHAYE fi7 - FIa08g 583 E (augmented
reality 1 AR )~ B 53 8 (virtual reality : VR) RS (mixed
reality ; MR )« AR F i meFH PR EBR TERWEFHREMHER - VR
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( accumulative error ) °
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55E 120 - fHEE 114 FOREHE S 112 - 3DoF EE 120 [ E N L1
EREE (Rfgm) b DEGEE AR IMEECORFFER P8y
SRS E L F o S - 3DoF HEE 120 o[ECE K {E 3DoF £ & 120 #y
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(Régm) g - mBES 112 0] o B A 7 BOH 28 &R0 A 14
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FHh o mBEs 112 WECE R EER B H1E BFFEY 0B H E
HY H IR ZE S Mt B2 F - fe 5 = A 42 3DoF FUHIES 122 By 25 8k
7= o A A AIAER PR A EFINE R TMEE R R IE 3DoF
5E 120 69 3DoF FUHIES 122 Ay REiR = - I MAFERE -
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PEE NEERENES - Al KEELARRIEL - EEE
BE N Ry 7 (AR FRE P T S B TR A5 112 AOAHAR 114 "I 5 5Y HMD 42
B B EEEREES 112 AMHERE 114 - ek A%
A A PRI PR B 25 112 AIAHDE 114 FrZ BRI E -

[0018) fr—{EEHE @+ » FEEEES 112 & & 40 i 2 i) 25 B o

C]]I
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( microcontroller unit ; MCU ) ~ f S5 ¥ BE 51 ( central processing
unit; CPU )~ fif i B 25 ~ B iz 30 9% iz B 25 ( digital signal processor ;
DSP) ~ Al (b #Edlgs - AL #EEEE E (programmable logic
device ; PLD )~ HEHMEENEELETENHG - FEE LR
UL - S54h > EEREAI T - RBES 112 DI PHE —# o EiR
R (AR - BB FERGERET - AhEEES 112 7 -
BAH o CEHO T EHEE 12 VTN E—~FTERE—
% B o AT EE AR AS SRS Y (R > DUE 3R i B 45
112 #yjAE -

[0019] fE—(EEmA+ - AHE 114 TEFOEHEBEELY
*EE 8 ( complementary metal oxide semiconductor ; CMOS ) H 4 ~
B A& 4 E (charge coupled device ; CCD ) AH & ~ % fa I B2 HI
5 (light detection and ranging ; LiDAR ) #5% « EiE - 4T 4N
gy~ BENEHSG HEHAOERENEEEENESG - ABEL
ATRFLIE -

[0020] fE—(EEMGI+ » PERIEE (REgn) TEEH0NRE
fe ~ FEHIFT - BRiE - BRI HEBEMUEENESEENES © £
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H—ERAT  EFREETE Ok - FE  BEFE K
CHUEENEEEERNHE - LI [ HFETERIERE
PERIFT ~ BRAE BRI - RE B MEESE S E BN HE - ML 3DoF
HE'E 120 BN LA EGIEE B - AL 3DoF 4£&F 120 Y 3DoF [
Aas 122 gesatm MR FI S BE RV ) - thl/EsR > 3DoF K& 120 HY
3DoF ECHIES 122 A] fip & B i #8 Ag ] 3DoF 42 & 120 HY % 8 H # 3¢
EEAm AT B g~ R - 1 B > HEBOERENEEEE
W EE - JEEE R TERBSELER  MZEREETR
FRUERENTMANEE - Al - KEEILARRE - £ X5
—E G o A B A Y W P A R R

[0021] 7 —{E & B » 3DoF ELMIEF 122 5] & & Fl40 IMU - I
REE ~ i - HEHMEENEEEENHE - ABE LA
PRFS I - £ — [ EHEH 5 - 3DoF BCAES 122 vl fic B A 0 ECHT 25
B HERHESEN TEE =8 ME (DoF) W=(HHZHEE - =
AR S EG X ey At g R E - B& Y By f s 2= E
B & Z aheyfRATARE - BB EREYAREETRES > 1%
e ey = /A R o fE Ay = (& /5 A R 5 s~ 0 S A iR A
£ o

[0022] fE—{EEBIF - BHE ARG 100 W E—FEAEERES -
U s 1] BC B R B [ B 1 57 o B HY 20 3575 3DoF 2 B 120 By %
HEENEREE (£ MERAIF  Bonssl s HMD &
fo BARGEARRIE - AL —@EREM T > Bondss T EEfaE
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f 3% ¢ — iR B2 ( organic light-emitting diode ; OLED ) BH /R S84 & -
KZ K (mini ) LED #/n #5858 & ~ &Y (micro) LED B R 4E & ~
& T #& (quantum dot : QD) LED B /mzsikE ~ K& BN
(liquid-crystal display ; LCD ) B nas B ~ =l K H
AT BB a8 SE B (& T 4k B~ #5 ( electronic paper display; EPD ) -
AT > AR EAL AR EE - 5540 > 3DoF 2E 120 ~ B 48 112 F0
% 114 fRyE —#H a2 e P H@EkiEdH > 15 3DoF £ E
120 ~ g PR 28 112 AAHBE 114 WTRESG 0 RE A AN A& — (& & Fe Bl &
e R AT P 0a SR EE - M ERREE - B EE
ALY ~ 5T 385 5l (radio frequency identification : RFID) f&4H -
Zigbee 44 i5 15 40 8 2T 45 # 5{l (near field communication ; NFC) 4§
BEIRAH © A0 AIBEE AL AR IE -

[0023] fE—{EE A F - EHE R4 100 A% BEFINE
(Régom) - BUNEE T EN ML F B RET (Fla- F -
i~ B~ B F) B E—EERAIT > FINEE AT HOHDK 114
BHE - BIERER TR SINEEN G - Bl - BN EE
IRl MR Ry B e AR - DL B E A B He &5 R o RS - AE — (8 & h B
T FSNMER AT EE/NEHHE (6DoF) FMlds - (EFHINEE AL
FIEHCEASNEE S & o IS > IREH S ERAEEE R 25 0 B
SNEBEEAICENRES N E R B HE (Bl > FeREF4E)
HERSNE R - a2k - EEINEBE M AL SR 2% @ &R
Has 112 ARCE AN RO Zs EkF - I E RN E R - Bt
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BHEHR > DLESIBHSS R - NIE - o] o0 16 He &5 SR Ay B fE 1T
[0024] 2A RRBEAEENEHAIAYEE R AV IER 25
HIBHEIF RV R EE - 258 1 ME 2A > fLEHFHR 200A §1
AF U Al HMD 228 110 {84 fth A B8 &0 F B 42 B & i 57 i
ZHE4 3DoF B2 E 120 (YIERHIEEE (P40 > srBfe) \B\RAEFF -
B TR HELR - 4 3DoF £ 8 120 B A ZHEEE S - HA
BERRRIL - &H HMD 28 110 > o[ ikt R H I8
RGP U fe—EEHM > FHFE U 8] 5 S 28 i At 57
THIREHFEA o fLBEER T > HFE U a[ffEE HH%4EH 3DoF
BEE 120 (YEHIEE (P40 StEtg ) B B3 - gt 2ak
WE 2A FRT4E R Z4EH 3DoF B E 120 AYEHIEEEMNA S U Y
B ARG L1 E¥AE - IS0 B ES 112 W] FCE BB HE A
FUMNFEIEHZEER 3DoF £ F 120 (UIEFIEE (fl4 > 3c B
te) LIEAIBHSE R - #rjahsh - P URYF L7 3DoF 4
B 120 AR S B ol RiEHE HAR - £ — W B F - e
112 "JECE AT 3DoF FUHIES 122 AYECH 28 ERHAI/EAE 1 114
AR E R > IBHOEHE HAR - NIL - BERIERGR - mHEEs 112
A BiC B BY B R R 5 SR o B Y 22 25 3DoF A2 E 120 HY P AL

HY i 58 52

[0025] 2B Ry R ATE B Y E M O Y R B SR O By B HE 4R
HIEHEF RV R EE - 25E 1 FIE 2B > LB FHRE 200B §
REHE(LE AT TJEFf i HMD 458 110 2R AY E B8 8 5L 0 /Y R B 4

FI0H - 3 19 HEWHHE)
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B 220 ittt s AT ATHERMAFE U HiEftEE 220 a]#HER
ZHEH 3DoF B2 E 120 (YIEHIEE (fl4 > sHfg) - H£AF UR
[ i A i B T SR RV EE Ry > e A U EEE R Y
ZH o by AT i ES HHEBREE 220 Bl EZES - i
W at > WE 2B MRrdERs 0 EHEEAEE 220 MEB(ES AT 8y E A
SR T HEAR L2 E¥AE o
[0026] f:—{E &M F - REERS 112 ATECERANMERER
A FEHHEF A (hand tracking algorithm ) 7T FiEHE - LUE
4B —IEHEGS R - BIZER - AR 114 A ICERMBEMRFE UBTF
WFEE - ENTFEE BHS N2 IR ERELEF —EHGER -
gt 2 > AT ENE —EHER  WEMAF UBF (B BHEH
=) By F &S (Bl HIEEZES) -
[0027] fe55—HEPIF - REE RS 112 ATEERENERER
FI A 2 B2 4w fE B A (object detection algorithm ) i 77 ¥ 52 g Al -
LIEASR —IBHSE R - Wit Es7 > %% A 3DoF £ E 120 HY FEfH] &
B REESNEERR (B HEFFEEZE) IHE#FL HMD &
B 10y ER T -/ M 114 i ECE il f & %A 3DoF
BE R20MEFEE MRFSINEENHRE R - HREZE& T
RHEEENT  EREREENEREFNZE > R 112 1
BERELEB—BEHGR - DAz s 112 9] o E Rl A R R
AMasERAMEEER (B> #2226 ) HEEFREE (B Bt
HiR) By¥RES (Bl - HIEZES) -
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[0028] fr—(EEMAF - P UBYF - H4EE (o H
fe) MEINEEAECHH 2V —FOEEERC (optical marker) [t
Sh o MR 114 ATRCE A EE S BRI G - B
AEsiRERER S - EARREE G EHEE 112 TRERES
FEEIEHEGE R - tLEiESR > B BHGE R T A ER S AN T B
EBEAM/ERE R ANEE ARG R o M EEECREHER -
b o ] CRUHE AE B &S R A 2B A
[0029] 554k » 3DoF Z£E& 120 Y 3DoF ECHIZS 122 0] Bt & Al A8 M1
ZHE4 3DoF B2 B 120 Wy I 2E B AU RS B o 2 50 AT fe M 2 Ry A2 85 CRD
3DoF FMlgs 122 RYRCHIES Bk ) > R s 112 Al flcERE LS =
IEHESE R - LRt > T ERSE IBRGER > WEEHHE (Rl
7457 3DoF R E 120 (EFRIEESHFE U RYF) BYHIEES
4N > R ZE4E 7 3DoF £ E 120 (EHIEBEDHE UM TIER
s NIE R B U By 38 FESa] R B [F R 22475 3DoF
BB 120 AVERIEE BV B R ES -
[0030] 3 R ATE B 89 & B B8 E Bt 5T BV B HE A G HY
EHBRANER - 258 1 2/E 3 f£EHFR 300 > H 3
Fy[E 2B P HYIEHE 200B BYE s R EEVEHE A - EEE - BFH
7> 3DoF Z2& 120 #y 3DoF FHIZS 122 (Y EREfRR%E > BIEZER
3DoF £ E 120 (YIEHIEENZESF A2 - mHtEE 220 fyES
ARECE - JAJEEER c (LR 2% > WE 3 TATE N 0 mE{ES
AT WE TR {ofEse AL L2 R¥A - HEREE 220 0 gEfE
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FHAELR L3 M IESE B AR L2 RAfAE -
[0031] HAE7KER - RS 3DoF EUMIES 122 By RAEER 7 - 3DoF
RRHIE5 122 B9 & A fm it & A] A 1€ 3DoF FLHIE5 122 HY IE HE R fift & 0%
B fEEEEBERT  mHEES 112 fCERERKE HMD 4£& 110
HYIE HesE R - JEE LR AT A - B R 5 R i 5 i E & & AR AT
Ao FERHE  mBEas 112 Al ERANE R HEE 114 ayHE%
B (1 E—BHEA R ) MERMEEMA (B TEME)
H AR & 3DoF JOH 25 122 8y BOR 28 &R Bla - 55 B He & R )
iEEERIRATE (B> ER0et ) fE—(EEHH + - a5 112 1]
BN EERFE USRS m > WEIEMSE - HAF 3DoF FUH
gy 122 BYRVHIGS R > HEE & ATER » ME4h > mHEEs 112 Al & L
ENEERME IR > WEERTRAAE - AL > 774 3DoF F M
gy 122 By BAEGRE o
[0032] fE—{EEMMIF - 5 _HREH L2 I BEES  HE=
FAEL L3 0 i R E RIS o HEA - IERELR AT Ko 3DoF FUHIES 122
HY IF o e AL A > HL& AT 4R 8] Ron 3DoF BOHIES 122 BV E RIfR AT A -
(fRAiFEEy) R m DFT Al E & KIEwERAT A (B > IRHES ) A
ERifRAA (B EM4R) <HVARE - E—FEERH+ » /23
¥ DFT HhERE/E AP UAE2REE R AERCE
EHACE 220 (YRR ) - A > AR A DFT KRR EEE > AP
UngEgmEtEswmRmMAaaHE (Bl EHEE 220 &S ) -
[0033] & TP iEt@E i &4 - £ A DFT [y CBD - /)

FI3H - 3 19 HEWSRIE)

112128076 FEESE A0101 1122040215-0



I831718

PEEEM) B IREER A DFT UKD EEBRENEE -
Woeat > ENENRER A DFT /NREMER - mE s 112 9] fio B Bk
TE Tl SR Tl 7E B & A 4%  BE4h > m] AR 7Y 3DoF FUHI&s 122 #Y & AR M
Ao RIEEEEE 220 AYZE# - ajahslil > mEES 112 q &k
AL % 3DoF JFOHIEE 122 (YR TE 2 1% - T & ¥ HE 7Y %457 3DoF 4&
B 120 WIEGIEENYHE ZHNEREER 220 WEHREEZS -
BEAN - BEERES 112 H[fc B pE 8 BN a5 BUn B A R B E R Y
FEREE -
[0034] pt4h - fEEE F DFT KA FEE B - WA 7 R [E &)
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