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ZOHEITIH, ARF 2 AL NMIZHREN TS, AR R° AR T4 7 SVICEHR T A iEA AL £,

AR
[ Augmented Reality (JLIEEZE) | DIE T,

AR 77 r—3ay
A LT~ — A — N BIE ISR T2 3D BT VA BEEBOERICE R T 570 E OB EITHT TV —
TalTY, AR FA47 IVE, AR —REEHTHZ AR, ERNICHD AR —RONECHEITE DY
T3D BT INEFRRT LT SV r—ar DD AESNTOVET,

ARB—F
CTR IZFRIFHEN TS 6 DA —R DI, AR FA T ZV TR A RE/R T VAL DS E ST T 7 4 T VT2 T —
RCd, 77V r—va B DO ART—REHETAZENTEET, ARV —FROHITEIZOWTIITART—R %
fFEST=T TV —ar BARITAR | BB LIS,

R
ARI—RZBRFT D7D BFIDZETT, AR A7 TV TIE, A—R T AR~ —H—L7poTHET,

X—=h—ToIL—t
~ == T DB D, ARD—ROTF A 2Bk L= 7 — 2T,

Y—h—T—8R—R
AL NER D~ — I —T > TV — ek 5T — 4 N—ATT,

T—h—EER
BHENTZ~— I —OH LR R ET DR T,

HASERR
ADENTZEEOEE RS Z ~1.0~ +1.0 OFEIHOE TR L, BgO P L2 FURET DR T,

4/ 26

EREHRARH



CTR

ARSATJ3Y) FOy33053=a17IL

2.1

EJLF

ZOETII.AR FAT IV HT AT IV —2ary OEARICHLEREREZALET, 0B, 2—FfllX CTR-
SDK DE LRV AT hZ&ffi FlLIZE-A 12 OMakefile (230 _ENAE T,

A9 I —K/RZ2MDEMN

2.2

AT DALY N—RRAZ T$(CTRMW_NAR_ROOT)/include/mw/nar| ZiBIN4 20 ERHYET,

a—FK 2-1 42 9)L—F/RXDEm

INCLUDES += $(CTRMW_NAR_ROOT)/include/mw/nar

AV IS5 DEM

2.3

I RATIZPET 7702 T-DNAR_CTR__| ZBINT2LERHVET, INAR] & [CTR] ORBOT o F—3—i% 1
> [CTR] DHEDT LA ——% 2 DTT,

aO—K 2-2 AV /(5755 DEM

CCFLAGS += -DNAR_CTR__

SA4T3)I7AIILDEM

Vo T RETAT IV 7 71 Thibmw_nar.*.a) (I*] |% [fast] £/~ Tsmall)) T7,

a—FK 2-3 547374 ILDEM

LIBFILES = $” (addprefix $(CTRMW_NAR_ROOT)$(DIRSEP)libraries$(DIRSEP)$(config.
getTargetSubDirectory true)$(DIRSEP), libmw_nar)
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3-1 AR SA4TSYDISREMBDFh

HASDEGEFvTFv
‘ CAMERA ’—» FrTFrEE(YUV)
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YUVA5RGB
DL v v I—H—REDT—VI5X
Y2R ‘ I—h—DKRH ‘ MarkerDetector_cl ‘ MarkerDetectWork_cl ‘
MarkerDetectWorkFast_cl ‘
BHER ‘ MarkerData_tc ‘
¢ MarkerDetectWorkStrict _cl ‘
BRHEENF-Y—h—DI R ‘ MarkerList_tc ‘
v X H—EEROKE
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EEZEBITHIDERF Transformation_cl ‘
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‘ ‘ BERHEEERTIORE
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= 3-1 NBOBRES ITERRETHITR

QLT O B BET 57X i
~—W—77L—h | MarkerTemplate_st = —DERET —H =R ET,
D Ui MarkerDatabase_cl
AT TG D% G Image_cl ~— A — & T DGR ER L E T,
~——DOfiH MarkerDetector_cl ATEEINST —H_R— A IS TS

Image_cl ~——ERHLET,

MarkerDatabase_cl
MarkerData_tc
MarkerDetectWork_cl
MarkerDetectWorkFast_cl
MarkerDetectWorkStrict_cl

B RO HUS MarkerData_tc WS RO A NPOAE £ ORI RA TS E
MarkerList_tc 7
Marker_cl

1 RS AL OF MarkerTrans_cl 3D BT LA T BT O FE AL T %
Marker_cl HIRE R DG LET,

Projection_cl

Transformation_cl

3.1 WELGAYEIFLIL

AR TAT VD~ ZT77A41% Tnar.h] T3, AR FA T TV CEBINDITAZRETT T, Imw: znar] &)
L ATZERIC B L TVET,

a—FK 3-1 AYFTIT7LILDAIIL—F

#include "nar.h"

FRAT YISO HATH & ST BERC MATH A7 U0, AT Ol % A 358812 CAMERA 7477072
ERRENZ2DIME, AR TA T IV AL T 572 DIHRTA T 7V ELBEELER A,

32 fIHE

AR FA T ZVTIFWIMEIRITHY Ao £, BURBITITOR TS HY EE A,

AR FA T ZUTITAEEITOBND , BBIRTTADA L AR A ERUTE L ET,
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33 N—Hh—ToIL—FrD#E(E

~—A—Tr 7L —MNI, AESNIZEGE D~ — I —E R T A7 SN ATEHR T, v — I — D RESOT Y
AV EERLIZLDOTT, ~—h—7 7L —NE mw: znar: :MarkerTemplate_st G ATERSNTCOET,

a—Fk 3-2 R—H—FrFL—hEEEk

struct mw::nar::MarkerTemplate_st

{
s32 id;
32 aspectRatio;
32 sidelLength;
MarkerPattern_st pattern;
MarkerTemplate_st * p_Next;

}:

G R DR A NHRE S DEEZHALET,

& 3-2 v—H—TUTL—MEEHED AN

AN S5ER

id ~ ==& DD IDTY, 0 U LOEEZ B MICHETHZLNTEET,

aspectRatio | ~— I —DHEL T, ~— b —DiE% sideLength OETHRAELI-EEFELET,

= H—DEETY, ZOEEEBEOTIETERE T HIETAREHET RO 3D T LV E~—
sideLength | h— EFIZERTIIENTEET, BRI, VU7V TETITEROES 7.36 cm 4R TL
TWET,

~—N—%FHRHT D200, ~— I —DF AL = AL TT, =T —X

pattern OVERIZIX, Yo7 VT D marker maker 2 FHL£9,

p_Next TATTZIBERALES, 77— a THEEAEE LRV TTEIN,

NTFH—RDR—h—FoTL—k

NTFH—R (2] ORITWS AR —R) 1T, BN RFFHEEZLEELRW, 77V —ar THRICERT
DHIENTEDL ARI—KTT,

INTFH—=REHATD AR 7T7Vr—arOREL, o7 T RIS TODANT T I —RDO~—h—T
VL —REFIHATAZENTEET, 2B, 3D ETFADKEIZENTFH—RORKIILEbELEOIC, v—h—F
7L —ho sidelLength OEIZIE~—I—OFED DO FEANE (cm BAL) THD 7.36 AL TWET,
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331 T—H—T—ER—X

V=T =A== BRSNS AR D HIEE DO~ — N —T T — B L TRLT —#X—XT7,
~—h—F —H~_—Z % mw: :nar: :MarkerDatabase cl /9ATERSINTNET,

a—FK 3-3 Y—h—F—EAR—ZADISR

class mw: :nar::MarkerDatabase_cl

{
MarkerDatabase cl(f32 th = 0.5f);
bool Register(mw::nar::MarkerTemplate_st &r_Template);
bool IsRegistered(const mw::nar::MarkerTemplate st &cr_Template);
bool Unregister(mw::nar::MarkerTemplate_st &r_Template);
void UnregisterAll();
void SetThreshold(f32 th);
32 GetThreshold() const;
}

IV ANTIEZDOBIH th (X~ — T —RHOLEVMETT, ~— I — O T HRLEVMELL EThiuX—E &
ESNFET, LEVMEIT -1.0~+1.0 OFEFHTIEEL., +1.0 [TEWEE v — I —F > 7L — NN — BT 5028959
DOHVEDFELLRVET, W -1.0 ZHELEBEAIERT 74V LD IINCERKEEL TN TS —EEHET5L9127
nET,

LEVWEOREIX SetThreshold() TEETHIENTEET, BIIEOLEXVMHEIT GetThreshold() THEST
HIENTEET,

WE: T—HFRN—RT | DFF~— =TT — L TWAEA . LEVWVEDSIHIE (0.5) OfREE
TGSV TR ARD—REZFREIT DA REMER BV F T, B & e BREE CT ARE{T- T
FREEL ., WU L&V MEZ R E T AL TIES VY,

Register() lI~—H—TF —FRX—A~Dv—N—T > T L — DOBEEITOET, BEICKRIHLIZH A, ZOBK
iE true ZBELET, T TICTF —FRN—RCHRE SN TWET— I —T L FL—heRILHDE BRI E LA
TN ARG ATREIR~Y — I —T T — OB EBAT5E 7L BEICEML 56 2oL false
ERLET, v —H—T —FRX—RIw— I =TT L — IR T TIIREINTWAEE9M L IsRegistered()
THERTHZENTEET,

R PO —— (LENMEMEVRETERIN T~ — T —) B~v—T—F —FX—RTBHL
TELZET, BBBREEMG CEARBEMERHVET, 72721, BESNn-~— I — D5 L,
LB ) BRI E RSV ET,

Unregister() & UnregisterAll Q) (Z~—1—7 —#_X—R|IBEHIN TS~ — T —TFT T L — OISR
BREfTWET, iR ESh e~ —I—7 7L —ho BEIIRFESN TWD~v—I—T T L — M N TOXE
ERERUET,
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3.4

ANERDER

ANEB LI~ = — BB LT WEBOZETYT, RBIERT22LDOTEHEGIIE 7L T+ —~< v R
YUV422 DYV=T 74 —<vhTIT DT, CAMERA FA 7 FVNRH 1T B ATOx v 7 F vl =D EE%2 A ST EHEIC
R4 AN TEET,

AR 47 Z)TiX, ANE%% mw: znar: : Image_cl 77 ATHWET,

O—F 3-4 AHEREHRSIIVSA

class mw: :nar::Image_cl

{
Image_cl(ul6 w, ul6é h, u32* p_Work, ul6* p_Debuglmg = 0);
void Setlmage(const ul6* cp_lImage);
ulé GetHeight() const;
ulé GetWidth() const;
u8 GetXStep() const;
u8 GetYStep() const;
void SetXStep(u8 x);
void SetYStep(u8 y);
ulé GetColor(u32 x, u32 y) const;
void SetBorder(mw: :nar::Border_en b);
mw: :nar::Border_en GetBorder();
void SetDebuglmage(ul6* p_lImage);

}

I AN IEOBIH w & h IZIEENEN, AEBROIEE &I 7BV BN TR ELET, p_Work (213 st
DI —=IRAFY~DIRAL ZHAELET I, U—27AFVT u32 BORSY|THA X7 NAR_IMAGE_WORK_SIZE_4TH
<~/ TCHEHLUZEN ETRITFNIER0ERA, p_Debuglimg 137 Sy 7 EROFRIEHLET, T 07 EHIC
DWTE3.4.2 Ty 7 HEH) 2B IR TIZS 0,

AS I (YUVA22 V=T 75 —<vh) DL Setlmage() TITWET, ANBEBGEAKEMHENTHD Ay T7D
SEBRT R A% cp_lmage ([ZHEL TZEW, i@H . AJTHBRIZIE CAMERA 747 U TR LI AT OX 7 F ¥
A2 ZOFEEALETO T, N7 7DORIHTRFLADT TA 2 A ME 64 Byte LLED 4 O THHZENHELE
SINTHET,

AR v —RHABERE T T5E T, WHEF O Image_cl Z7RIZEERLIZ AT DM IE I
TWBNRY T 7 HHIELTZD, Ny 77 ONFEESHRZ VLN TES N,

SetxStep() & SetYStep() TANEGIS~—H—ZBUH TR, ST RERSTIME7er (1 LLE) D
VAL TOMNEFRE T HIENTEET, BEDOREIX GetXStep() & GetYStep() THGTHZEMTEET,
F 73O EIEL msc_DefaultXStep (8) & msc_DefaultYStep (16) TERSNTVET, REME KEL
THZE TR XM EUET S ATEG L0~ —I =2V NSWIGEITHRHH CERRDFTREMEN DY E T,

GetColor(Q) 1F51%k x & y THRESIIANER DR (IR Oz LET, BfFT507+—< v NI
RGBA5551 T,

SetBorder() & GetBorder() Tk (~w—h—%irAAHD) DEDIEELHIEDOHK EDRIFEITIZENTE
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F9, BOBERETHIET,AR TA4T7 ZVTHRINT~—b—Z2ARKICE MO~ — T — F3BRicato
<= —DORINTDZENTEET, 5148 b IZETHOMAIL mw: znar: :Border_en TEHRIINL TNDFIZET-D
DIERLET,

& 3-3 B D EDIETE (mw:nar:Border_en)

EE Bl

e_BorderWhiteBlack BfRIZE M (= — D — DT FA LRy O R ITE, 774V NEE)

e_BorderBlackWhite | B&iCAt(=—H—DFFALHHOEZAITA)

341 ANEBICERTIRDHASDRTE

WE AR TV —a NI AAT OB LA T ALV ET, 22Tl ANEEIS CTR OB AT O g Zfd
TABRIHELE T AR ERCIER AR EEBBALET,

HASORRIBEIL 512 x 384 EHRIVEHEE

HAZ O EIZIL nn: camera: :S1ZE_DS_LCDx4 (512 x 384 B 7/&/L) ZHESEL £4, ZofgE13L LCD @
iR E X OBIE, mEELICE 7 %L, Y2R TA4 7 TUT RGB ICE ML= Wit ET 7 AT 2 U CTIOBIC, £ D
AR% 512 x 512 [T AL TIROE 7 /A EMRICIZRDET,

BBAEE TR <EE
WAZDEURIZ~— T — DL EEMDIDNT, BEFIEER +3 DL RICBOE T DI LA L £,

BRITIESERE
BT~ A T AMEICRETDE, WATOBUEO TV EMZHIENTEET, 72750, BHEESHE LG A 1T
BRNIELZDET O T, FRDBRIZH DT 5728 DRGNS LI /20 E T,

BERARECELTHIIIMNEIFEL])

AR FATFZNII L T IRALNDENE— I — DT FA L ZHBT DD RPRESE(LT DT I8 (R H
AU BE TR L) 2 be~—h—DORHNELAThET A, FIZIE, B ERNE A e T H
DTN dE, Fa—T Ty MR EGALIRDT-DIZ, RS TS ART—ROENSL D NTFH—R L5
BIENB A REMENEL AR £,

342 TNV ER

Image _cl 77ADarANT 72T, 514 p_Debuglmg (27 /Sy 7 G FE RGN E R ETHIET, T30
WMOERETAT TNATOREDLIENTEET, TAYTIHERBNLETRITIE, 2 A7 720 p_Debuglmg <°
SetDebuglmage() D5 NULL LIS ERRE LW TLIEEW, F72, VU—AE /LR (BUILD=Release) Tl %)
fbxivES,

TN TERIIT VAT XA AT LU TERSNE T, TIAT YA A—VIEHT—T 4 —~<> ) RGBAGS51 D7 my
I 7 4 —< v NCTHERENDTZD  FAXE ANEB L EOY A X 74—~ % GL_RGBA_NATIVE_DMP &
GL_UNSIGNED_SHORT_5_5_5_1 DOflAALHICTALENRHVET, T/ v 7 E @I R EH{REIRI M TR AEY

Y ARNI(TIAF Y OlE % TIVAF Y DEE * 2) Byte TY,

R ANEBROWET I AF ¥ DEBRRLYE . 7y 7 ERPIELEIR CERWATREMENDHY £
j_‘O
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ERENDT 7 15T Debug_cl 77 ACEBSNCTRY, {HFHOFEEIT Debug_cl::Switch_e [ZEFRSN
TWET, [RGBAJ DFNL, DT ST ERNE DI BTN NDH%E RGBASS51 O fET/RLTWET,

R -4 EHSNBT NI RBOESR

EE EREINET /N 1ELR RGBA
o i i ZB O (10, 31, 10, 1)
me_ViewLineCandidates - .
¥ == DTy VRIS DI ET, (31, 31, 10, 1)
~— A —HER AT 2,
me_ViewCheckMesh ~— T —EHET . KT EEBIC 16 2EI a8 v | (10, 31,10, 1)
jﬁﬁ—o
_ ELHFROME, (31,3,3,1)
me_ViewEdgeSlope . }
~— = DTN ST ERA G I ET, (3,31, 31, 1)
) /N RIETHEIBLIZY T ILRA U,
me_ViewSample o ‘ (31, 15,0, 1)
== DTV DR N RS IVET,

35 V—h—DOBH

~—h—DORHAALEIT Marker_Detector_cl Z75A® Detect() TI/TWET73, Marker_Detector_cl @
AV AR ANTAERK TEEE A, B, MarkerDetector_cl: :Detect() ZMFOMHLTIZEWY,

a—FK 3-5 v—h—RHD ISR

class mw: :nar::MarkerDetector_cl

{
public:
static s32 Detect(
mw::nar::Image_cl& r_Image, mw::nar::MarkerDatabase cl& r_DB,
mw: :nar: :MarkerData_ac& r_Data,
mw: :nar: :MarkerDetectWork _ac& r_Work);
}:

r_Image (213, ANE#EHRELT- Image_cl V5ADAL AZ L AEPELET, BIHAENET LizHeid, EL
oAV AL RZH LN AT % Setimage() THEERL TROMMAIRIZER T HZENTEET, D7D, A
TR DY A KNI 72T, AN BEENEDDZ NS Image_cl 7T ADA L AR A BAER T D06 XD
UESW.IR

r DB |[ZiX, LTz~ — D —D~—h—F 7L — Xk L7 MarkerDatabase _cl 77ADA AKX A%
ELET,

r_Data (21%, B REZTED MarkerData_ac 77 ADAL AL AEPELET I, ZO7TATIMSBE I T AT
T, ERIEST AL RE AL, FDOFEEIT 2D MarkerData_tc [CBHATEEART—hH—#Ai6EL TAERKLET,
[FCAAZINHD ATTEBRIZKT LT, BEIFECA L AX S AEPEFT I TS,

r_Work (1%, MMHALEECU —2 ATV %) MarkerDetectWork _ac /7 ADA L AL AEPELETN, ZDIT
AWFHMBITATT, ERICET A RAZ R F, D FEES T 20 MarkerDetectWork _cl |
MarkerDetectWorkFast_cl ¥ 72 /% MarkerDetectWorkStrict cl ® A > A ¥ » XA T 7
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3.6

MarkerDetectWork cl (IR HEICY TR A hD A 3 HDYHEESZRT20ITRL,
MarkerDetectWorkFast_cl [ZV 7 IVRAL D 1 SDOHESBIRTHO CUBERE XA ELET 0 RIHBE
WHUK FLEY, ZD7-, MarkerDetectWorkFast_cl ZF|H 3 2541 ~— T — ORI S0 D
ICHEBZIAOLERHVET, MarkerDetectWorkStrict_cl (IfHEHCEI 3 SR ESBL, £
Lo~ — I — DI A 38T DB R R AR LI 3§l 275720 | BB IR N UET AR R E O =\ O H
EATHZEMTEET, INDDAVAZ AL, ZNENT 7V —2ar ORI TEWS T CTEWTHEWETA
23, FRICPEAH 2ME T LI MarkerDetectWorkStrict_cl A4 A2 2 HEEL £,

EOEIZI IR SV~ — I — OEEN RSN E T, RS-~ — T —OE#IL r_Data IZELIAAX L 2%
U THEAFLET,

BRHERDEG

iR A2 T Hto7- MarkerData_tc 7T ADAL AZ L A ZIE, A RO H#E RATINZ ., BB O RS b 5
FrEhTo0ET,

O—F 3-6 RILFEREZITMEHISR

template < s32 N >
class mw::nar::MarkerData _tc : public mw::nar::MarkerData_ac
{
public:
virtual mw::nar::MarkerList_ac& GetrDetectingMarkerList();
virtual mw::nar::MarkerList_acé& GetrLastMarkerList();
private:
mw: znar: :MarkerList_tc< N > ma_MarkerLists[ 2 ];

GetrDetectingMarkerList() 1345 EHsIz~— I —DURAN | GetrLastMarkerList() IEHiEHRRH
ENFz~v—I—DOVANRELET,

RSN~ — I —DVARNARFF L T VD MarkerList_tc 77 AD A A% A% MarkerData_tc 77 AD A
AR A AT DB H B A RSN E T,

O—K 3-7 BHEh=-v—h—DV R EREFETHHI5R

template < s32 N >
class mw::nar::MarkerList_tc : public mw::nar::MarkerList_ac

{
public:
ul6 GetMarkerNum();
virtual s32 GetMarkerNumWithID(s32 id);
virtual mw::nar::Marker_cl* GetpMarker(u32 idx);
private:
mw: :nar: :Marker_cl ma_Marker[ N ];
}:

GetMarkerNum(Q) ZVANMZEEFN TV DB HENTZ~— I —DEHE TS L £9, GetMarkerNumWithID(Q
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T, ZOHTY id IZIEESHTZ ID 2R >~ —h —DOEBE G T 5 LNTEET,

VAN EENTOBE % D~ —T1—1x, A>Ty 7 2ZHRELT GetpMarker() TRELET, BHSh 5Ll b
DAL T 7 AZARTE LI B3 NULL MRS ET,

37 RBRHBROFA

WHENTE % D~ —T1— DN BICET N E2FRTHINE, v — I —FEEREDATEALZD 2 DO ROV
CTHRETAIMLERHDET,

v—h—ERR

~— I — R, ANEBO P PLRE LT~ —h— 1T 3D BT NAREEFKRT A0 AT DR T,
~ =N —DIEIPLA T X EOETF, ~—H—DENPLEF M Y O, ~—T—D LS T 7R
7 WO ES M ERY | EEORHFRER S ICE S TEHDTND A REERHVETH, FRld~—h —REDITE R
T, B, v — A —DONBO RS, ~——F 7L —F® sideLength & aspectRatio 7HEET 5D
EWTEET,

B 3-2 v—h—EERER D

Y A /

N4

+X

v

3-3 Y—h—O RO EEE (R—h—EER)

width = (sideLength * aspectRatio)

(~(width / 2), 0, —(height / 2)) ((width / 2), 0, ~(height / 2))

\ /

height =
sideLength
/ \
(=(width / 2), 0, (height / 2)) ((width / 2), 0, (height / 2))
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HASERZR
HAFEFE RTINS B OIRELESZFNENE -1.0 ~ +1.0 OFFETEL-. WO B LRFS LA EEE T,
AJTEG O EREOMEAEfE L (-1.0, -1.0) . & FHOEEEL (+1.0, +1.0) T,

371 RHEIhf-v—h—DiEHR

BHENIE % O~——DE#HRIE Marker_cl 77 AIZRFESLQ0ET,

a—FK 3-8 BHEh-v—h—DFRERIFTHI95X

class mw::nar::Marker_cl
{
public:
s32 GetID() const;
32 GetScore() const;
32 GetSidelLength() const;
32 GetAspectRatio() const;
void SuppressShake(f32 sim, 32 far);
bool IsEstimated() const;
mw: :nar: :Transformation_cl& GetrTransformation();

const mw::nar::Vec3F_st& GetrNormal();

}pe

GetIDQ [FMHENTev—H—D ID ZEELET, B T2 ID id~—H—7 7L —bhD id IZHEESIL TN
iEcd,

GetScore() IIMHIED AT EZEALET, 2O 7 +1.0 ITEWIEE . ML= F VA R~—h—F 07
L—hDTFALLETNBZEERLET,

GetSidelLength() & GetAspectRatio() IEZNE I, RS~ —H— DD D EES LA TS L E
T, BASTAEIT~— I —FT o 7L —MNIFEESN TS sidelLength & aspectRatio DEZFDEETT,

SuppressShake() TEILAREDEXEZMEIL, ~— I —(LEEMHELET, AIERHEREO~—T—(IEEDA
NER L TOREM (EJv/LER) QA5 L, sim LUFARBIEEE RO~ — I — (L@ I IEL, far L
TOIERIER O~ — 8 — (L& L OEHNHIELE T,

IsEstimated() 1T~—F—BIEROHEENE TLTCWDNEINEIRLET, 2FY, MarkerTrans_cl 77A0D
Estimate() CTv— I —EIZROHETEMNTE T LTWDBEAS, SuppressShake () 12844 IETHiEID~—H—
JEREREF—THLLHWINTIGEIL true NIRENET, #ENTE TLTWIUE, GetrTransformation()
T~ — I —ERERN DI AT ERE R ~DEWATH A TG T 5250, GetrNormal ) THATEIERTO~—H—
DERARIT IV EBUG T HENTEDIINTRVET,

372 —h—EBEROHTE

=W —ONELFEND, v — AV JEEREHELE T, ~— I —EIEROHEEIL MarkerTrans_cl 77 ATYT
bhET, £9. Marker_cl 7720 IsEstimated() Tv— I —JEERDOHEENE T LTI EHERL, 56T
LTVl huE MarkerTrans_cl 7720 Estimate() T~ —7—EEREHETL TS,

FEXEHASH 15/ 26



CTR AR SAJ3Y) Oy 3393 =a7IL

3—F 3-9 T—h—EBEROHTEZETIVIFA

class mw: :nar::MarkerTrans_cl

{
public:

MarkerTrans_cl();

bool Estimate(mw::nar::Marker_cl& r_Marker,

const mw::nar::Projection_cl& cr_Proj) const;

void SetMildRotation(bool b, f32 t = 0.5F);

void SetAccelerationOnMildRotation(bool b, 32 t = 0.25F);
};

Estimate() ®FEFTIZIE Marker_cl 7T A (=—A—DH) DA A% 2L Projection_cl 77 GER S
AT EARD) DAL AL ARKIETT, Marker_cl 77 ADA L AL AIBIFER P DG T 22N TEET,
Projection_cl Z7ADALARZ AT 7V r—ra CARLRTIUERDEE A,

O—F 3-10 BRHFETHEHZSIIFA

class mw: :nar::Projection_cl

{
public:

Projection_cl(Q;

Projection_cl(f32 w, 32 h, 32 near, 32 far, 32 aov = 66.0);

void Set(f32 w, 32 h, 32 near, 32 far, 32 aov = 66.0);

void GetMTX44(nn::math::MTX44& r_Mtx) const;

void GetTrimmed(nn::math: :MTX44& r_Mtx,

32 1, f32 r, f32 b, f32 t, f32 n, 32 f, 32 aov = 66.F) const;

}:

FIE DI Na AT 24T Projection_cl 7T ADA L AR ARAFKLIZE AL, Set() TANBEBOIERE
ST LR ELRIT TRV EE A, Set() THET L5 $Ea AN 72 O8I BRI T . w & h [ZIZATIEGRO
EEE &%, near & Far [ZX=7 KL 77— F I ETOREEE . aov (21354 E 4 (AL degree) ZFRELET,
WE . ANERIIZI AT OX v 7 F X EGEFEHLETOT, aov ([IHATOX YT L —ar T — NS5t
A ZIEETHIEITRVET,

BREHEATINT GetMTX44() THAGTHIENTEET, BEFEREANEBRO RN E2D72E NIV 7S
T BERSATHIN L E AL GetTrimmed() THEUSFL TZEW, GetTrimmed() THUEGTHEEDBI% 1.,
b, t1Z. NNV 7SN TWRUVIREED x &y DEFEEOHIFA —1.0 ~ +1.0 &3 D (W ATEAER) THELET,

ERR OB EOMMH
~— N — AR R AT DRI, JERE R O [BIER A A 9 D ALER ) BA % MarkerTrans_cl 77 AD A /3(
# SetMildRotation() & SetAccelerationOnMildRotation() TIEETHIENTEET,

SetMi ldRotation() Tl b IZ true ZIET &, Bl DMEEREE RO [EEREA B O EERDSEI OB E RIS NZ L &I,
G138t OFIE (0.0 ~ 1.0) THIEIDMERAM AL AT ET, DED, €T 0.0 Z45ET DL EDJEIE
FEAeD 1.0 ROIERTEOEERERVES, 2B ZOMEIITHLILTWAHEIX Marker_cl 77 A®D
SuppressShake ) IZLAMEITATONER A, F2, b 1T False ZELGAIIMIRLEIMTONER A,
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3.8

SetAccelerationOnMildRotation() @314k b & ¢ ~DEEIL SetMildRotation() EIFILU T A3, #ilH
W —H— P EOBEBFIEES B TECWDENEINTITh D N B2 ET, ZOMBICEY, BT Ll ok
ZCIER<, —BICEWEE THEERL T DS ST L& ICHR RSB R A IBIET DT ENTEET,

373 N—h—EERZRIOHASERR~ADEH

) — JERE RN T AT AR R~ A9 A1 1L TransFormation_cl 772D A3 GetMTX34() TH
BIHIENTEET,

a—F 3-11 I—h—ERRZNONASERRANERT HTHEHRIVSA

class mw::nar::Transformation_cl

{
public:
void GetMTX34(nn::math::MTX34& r_Mtx) const;

Transformation_cl 77ADALV AR AL T TV r—ar TEKTAZ L2 LFOa—RElo IS0z, Bt
ENf~—h—nrZ72Marker_cl 772) A /3B8%% GetrTransformation() THR&LET,

a—F 3-12 RSN =T —h—DoERTIZEIME T Ha—FDHI

nn::math: :MTX34 mtx34;

mw: :nar: :Marker_cl* pMarker;

pMarker = markerData.GetrDetectingMarkerList() .GetpMarker(0);
pMarker->GetrTransformation() .GetMTX34(mtx34) ;

ATLFHASLDES)

ZZTIE, CTR IZHEHIN TCWDBAT LA AT EE#BIL C, SERPUZKHE LT AR 7TV — 2 a 2B T RO
BEREEHRALET,

381 AHASOEE

I T AJTEHRICAT VA D AT DX v 7 T B2 DB 3 258 B E AR S AL ET,

JAXIT4NEEFTITERTE
ATV ADAT AT T HEEE, AR T AN A EF TN HIEEHELEL £,

ATULAHASOD VSync DEIHA

AT VA TAZD VSyne DORIBINTITCNDE, LA DHAT TR T T X SIIZ BRI 8 OB AEL  SEIRFIC
WA B 2 BAREMENHY £, ZD7= . nn:zcamera: :SynchronizeVsyncTiming() ZOHLTEED
HIAZD VSyne ZRIFISHE, FNBRKE e o2 b XTI HEMFOH LI FETHZ AR L7,

ATLAHAZ DRSSO R
ATV AH AT DOFBHE% nn:zcamera: :SetBrightnessSynchronization() CTRIBISES, RUARIT R
RN D BB L MEL RO OR E TR AZE B LT D70L | e~ ELADEGDOH LSRR L2510 5E4E
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FTHILEHERLET,

AZEIL—LLU—MIFEL)
THE . BWERTATLAIATD VSyne ORISR TN TLENET,

> 2k

AT L — AL — NI E

382 VT—H—FETOHEBOHESE

o FERE R T AT PENE T ~ DL HITI CP ORI A E T DL | T DN ATERE R CO~— T — D %
B3 5 LR CEET, BRI~ — I —(CBD 7 SO D AT S T CON AT~ —H— £ OB
TIT DT, DATEFER CTOATL AN AZOEOHFIE (LA, BIgEFEOET) EEZBEDAT LA I AT OO TR

EDOWEFIHTHZET, BEORBHIE#R TN TEET,

EIRIXLL FOFIETHEAETIIENTEET,
EWATHEFUSOBENEES Z UL, O ST OB AT TR T 2EHATIN O ATIN N T 52 & TR~ —h—»
SH AT OO FES TNIALEICBELET, SFD, ~—h—LE% O EADHIATOX v 7 FvEilg TG

Urzstiione T, & T &358 OTo(T,) " OES Getio A2/ THE) 2 HIRE20ET,

& 3-4 BiEDEH

{T ol
{ISRTEE
TIZ&Z, H
BH ;
EHhAS5 BHAS

DI AZD IR TATTHIUT BIROFEIL 1 ETHAETN AT LA DATIIIROA T #EEIC LD
KHEIDO AL WHY, Fx VT —awiToTh, v — I —FTOHRBEICL>TUIEHBENZE(LLTLENET, F/-, A
RHREIO~—I—RIET DRI CTIE, BEOMARKELELTHREEMSHVET, HIEOMA I ZE LT
&, BiEZMH T 2MBCHE RN BRI LR WEB AR 23 /RN H A LICER L TLIZSN,

HWE: IVITL—TarT—2oKFEH oW ER (translationX) (21, EEORAT LA HATOEY
fHiFE (C 72 VAL BREFENTWET, —F, BT IEOFFHE (disatanceCameras) 133

VA=V EAL TSIV TOET,

383 V—h—RHENEBOARER
HIEZEUEL COBE AT, FOF v 7 F B b~ —h—& R, ~— b — BRSO HI TR X
P TATBEIT 57 8. b5 K FOEBITHER DD LR TEET, TR ED~— 7 — DR HLFE

VAN

Az B g 4y
1 BICHEAETOT, AROBBRICENVET, 2O FEEZFIHT5613, EMIC~—I—L#EIZ 3D T V&R

EREHRARH
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RTLDIH, BIEOHFHZ EMRNATI LR L £,

SHIZ, v == BFX X T T Y EGDO T RIVELEELIZHLINEFHL T, v — I —RIBICELAELLDF v 7 F ¥
G AAE 2 E IR IE (A AAZOZR) $ UL~ RISV ET,
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—

4 YT IITEDEEE

ZOETIL, $(CTRMW_NAR_ROOT)/sampledemos 1ZILEFSIL TS AR FA4 7 IV EHE AL T AT EE, T
ETHEAINTNDIIAREIEOTE SR E BRIl ET,

41 IWFEINTLBIHUTILTE

BUE, LA ROV 7 LTRSS TOET,

R 41 WFIhTWHBHUTILTE

YUTILTE (S
simple HAZTTHE LT BB O NT T ~—h—%RmH L, ZONE IS FRERELET,
stereo simple 7B & AT LA AT IRHEEETZHD T,
marker_maker ~—H =T TN T =R R T A ENTEET,
multi_marker RO~ ——EFHL , ZNENOAL BT A HELET,

42 YOI TEHREDES

P NT B THBIHEHIILTW A7 TARCHEE RO E KT nar_common 7 4/ (RS TVET,

RA42YVTILTELEEDOESE

274 L]
CAMERA A7 ZYDH#liH%175 CameraProcess_cl 77 ANEHESN
narDemoCamera.h TWET,
narbemoCamera. cpp T FHRLT— DN RYL T DHEATNETOT, WATORERE 1

BB TOMBERHYET,

YUV 736 RGB IZZEH#235 Y2R 747 7V Ol Z175 Y2RProcess_cl
IS5 2L, BEWERD Y2RIob_cl ZFANERINTUVET,
ANESNDEHG AR LSO LEBRE I T D INTHRESNET,
AF7#—=vb: INPUT_YUV422 BATCH

)7 4+—=k: OUTPUT_RGB_16_555

H717 —2 O ONE: BLOCK_8_BY_8

717 —2OlElds: ROTAT ION_NONE

IEHAAZREL: nn::camera::GetSuitableY2rStandardCoefficient() MKV

TV 7fE . OXFF

narDemoY2r.h
narDemoY2r.cpp

narDemoPhoto.h RGB (ZE#AX N 7o B 72 & DR FEEHEE 21T, Photo_cl 77 AN ES
narDemoPhoto.cpp SNTVET,

hatenaMarkerTemplate.h NTF =D~ —l1—T 7L —bOEE R g_hatenaMarker 73
hatenaMarkerTemplate.cpp | FE#ILCWVET,

cube.h ~ = — ONLEIHEBS DL T RO E R LW 21T, Cube_cl 752
cube.cpp DEFRSINTWVET,
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43

SOOI TEREDEE

4.4

Debug E/VRE7213 Development E/VR TEEIL- CCl 77 AN AT Ny H TEITLIES . X R TTF 7
HOFIREIERREYOREZ D ENTEET,

T T RERRT D56 LT O — TS T DI MAHE 2 L0002 5L TEET,

® 1 — b BREROMEAH
® |FX—Ji: v—H—HERAY 2
® 5 — 4 EMOME

simple T €

INFF == DRSNS~ — I —F —Z R R > T = — DR HIEATO, RSz e— A —0
AR AT A2 2 T TS

COFECRLT YT AT ETEALL ALy RO EMCEE DALy FBBELTWET, ALy R
CameraModule_cl 7Z%, ARProcess_cl 77, Y2RProcess_cl 77AD 3 DDOITAENEINTERSI,
LIFOROINEHEL TOET,

4-1 A ALY LS D&

CameraModule_cl ARProcess_cl Y2RProcess_cl
| FrUFCEROBEERER | | FvIFrEGROWESERE | | RBZROB |
v v v
| BEBRORE | | LR OB I LR OB |
v v >
| ZLwR DR | | T—h—DBE v

) RGB ZMOEBERD |

»
>

'V 4 ; ¢
| ERTFYONUKULY | Y FTFrORTERD || | RGB ZRMLIE |
v i v i v
| FvTFYDRT bl [ veRicRe zmEmE || S0 T |
.
v —
T
—> REOFNL ¢
=) @A | RGBEBOETEHD -
I —

AL ALY RTIL ARProcess_cl 77 ADAL R TO~—H—RHAEREF ¥ 7 F Y B D RGB B HULERN5E T
L7cHLICRR ATREL 22 D16 B (RGB IS NI XX 7 F vl ~ — I — DR R E) 2FR L E T,

TT = ZBT ORI TORMB ATV WRE | REBREOEE 217586 1L CameraModule_cl 772D
Initialize() ZMEL T2,

MEICHIES NI~ — I — 2 RS-0 A1, ARProcess_cl 72D process() OFIETITOA TN
NN =T AR AND =T T L — OB Sy AR L TLIES W,

HAZ LD YA ZRT 7 AF ¥ DYA X% narDemoConFig.h ICEFESH TWET,
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4.5

stereo TE

4.6

simple T E&AT LA NAZIZRGESETZT £ TT, BARNRAHEOMEILIZFRIC TI A3, CameraModule_cl 774
X ARProcess_cl 77N 2 DOOAATGNODOF ¥ 7 F v EBIZHILTDIICETINTWET, Fz,
StereoSetting WER TILERDOT=H DFHEIMTOITHET,

marker_maker TE

4.7

~— =TTV —MIERT L/ F =T — A OIEREITHZENTEET, v~ — W —RE—Fe~v—h— &
ET—RD 2 DOF—R%& Y RETYWRZ D ENTEET,

EOlE~—h—mHE—RCEBL, T —I—D~v—h—F TS — "R —H—F —H_R— R TR EEEINT
WETOT, AT F~—I—ORHEET FIROE A TN ET, ek, FTHEISIT~—T—RHEEFEORAI T HER
SEhET,

~— =BT —RTIH, ANTEBNICHE~— I — LN AN~ — —FEfM LT PR RSN ET,
~— I —EMIIIR T b EMFR TS, EDDIEIC 0~ 4 DAL T VI ANE Y THNTUWET, [Marker Pattern |
DILADEFILEIRT O~ — T —ERH DAL T v I A RLTOET, BT 5~ — I — &R IRT510%, +5°
X =D TAL T I AEEFTL TSN,

=BT A RETITWET, BEkSnl-~— I —id~— I —HRHE—RTHRHEISNDIDNTDET, Fi=.
BT T Ny T Oy ) — NI — D —DE— T —ERFRENET, HRSNDT —HE, ~—h—T7
L —MEERD pattern AL ANCat — L TEDOEEF AT H2ENTEET,

=N —DFDOEET 74NV O ARRICEM (7 — I — DT AL H O R AL R) i BRlicat(w—
H—=DF YA LD BT A) ICE T I 55E1%. ARProcess_cl 772D process() TIALRTTRENT
% [narlmage.SetBorder( mw::nar::e_BorderBlackWhite );| OIAMEEFRL CEARLTLES
U,

BWR: TARF—2X] CHASN QLT 7L — T —Hid, 2 — PR EBEIESBREZHELZHLN
B85 C marker maker T EIMERK LT —ZTT,

multi_marker TE

B D~—T—T T — NGRS N Iz~ —h—F = _R—2E R FLICE 455 £ T, simple 7 &2 —

ZIZLTHEY, CTRIZFEMENTWS 6 1D ART—RD~—H—T 7L — R BEEREIN COET,
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3.1

7)) r— 3 TOG R

ARETIE, ERICT IV r—rar TREESNETRICOWTRALET,

Z8D AR h—FZ#EANT 55 %

NARLib (ZEFEIED~— N —ZVTNAA LB THILEE HIEL TCWDBTATTVDT-6 | Bk~ — T — 5wt
TINS5 LB BN IRz UT VA B EATHZENRN L2720 L ET, 2T, EHDO~—h—%1
TINAA LT D701, TV r—ar T LRICOWTEANLET,

5.1.1  Colorbit SAISDF A

RO~ — I —% EE SRR A72012, BligtR it Tb Colorbit Middleware SDK for CTR (LA
T, Colorbit 747 7)) #FHTHZENTEET, Colorbit FA7IVFIEO DW=t EZMAEDE~—
H—%BHEL, KIGTD 1D Z#BT5747 7 CHY, NARLib @ MarkerDetector_cl::Detect() ZX
LBHROMIZ, Colorbit THFAMTDILICIY, ~— I —OANEE 2 H LS LIENTEET,

L72>L, Colorbit A7 IUITIZA N EED S Colorbit E35ZHY AN =0, BIREE DI AT
%25 Colorbit HZUVHTHENHVET, it NARLIb Tv—h—% LT 28I 577280
T. mw::nar::MarkerAnalizableData_tc ZFIHT25ZL T MHLIc~y—H—DH TV T HDOPEIER
i3 T, Colorbit DMEELIGTHILNTEET, o, [£ 3-4 AfShD7 Ny 7RO O~ —
A—HER Ay 212G DET Colorbit MHDT FALEERTHE, v — D —HHREICEIV LTV
Colorbit Z{ERTEET,

Colorbit OO EIIEEICHRTTHIENTEET N, TOBELORESNI-HITEY 7V 7 ST EA
BIRNIINCTAZENLEFLNTY, BMZEWIRDE S NEEINDLEBLOBNEDY, ~—h— ORI BN
HDHI=DTT,

Colorbit A7 ZVDFEMIf A 5 iki%Colorbit SDK Programming Manual |, [Colobit #ffi~7=7
TV —ar AR 12 R TTEE W,

512 UZILAALIZRHET 50E

BET DI —DENELIe b, v — I —E BT E20DT —FRX—2AL KELRDT2D, v — B — DRI
IO VT NEA LI~ — T — % BT DR ET, TNERRT 5720, Fllc~—h—%2HRt 35
72ODT —ZR—A (BT —Z_X—R) L T TITHRHBE DO~ —h—% BT 572007 —Z2X—2 BT —#
N—=2) &5 BEL ENENRAL Yy R TUEEITIZET, ZHO~— I —% T —FZX—A KL T THY T L E A
AITBBFCEDIOIZLTVET,

FRIC~— D =R T DU TIE, DATEBIZE TN TN~ =D —2 BT —F_X—APSRBLET, A
TH#HIL7Z Colorbit LHAGHOE TR THIET, BEICY— I — 2N TAHIENTEET, 22 THRIE
N —h—TBT —F_R—RORES L, BIMLERR R A S ET, 208, BT — 2 _X—2T8ET5
~— =L, AATHBEN DG LT~y — I —EBEEH T 5L T, T7VEEEA CTOLREICAILI BT — 4
N—=2EAERR L TOET,

~— I —ZB T AR TIX, IATEE GBI T — 2 _X— A EENTWAY— I — 5B R LET, T TS
N TN —I—DHNT —F_RX—=RZEENTWDIDT, FRICBIEITHIZENTEET,
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FROMEEZNZNFIAL R TIHZE T, HLLAATEBIZ A TRz~ —T—E B HL>D, T TITRiEh
TNB~— I —%EHISBI T 52 LN TEHIHTRDET,

513 EMBFOFEZRLIEHNE

BRI, L0EE I ZFTH 720 FARRICIT Colorbit (2X538ikETToCOER A, LL, B ICH
B — N —DFBHEATT MRV IRREN UIE SV =354 Colorbit O EFERAL T, 2O~—T—21EL
WS DNEINEIRFELE T, £z, %@*ﬁaﬁ@ﬁ%fbbu\v—ﬁ—f:k AEkS NG A Waﬁkﬂif@ﬁ%7¥@%
HEALT, ~— I —%BHT —F RN =BG LELET, ZHUCE> T BRBEORBICI DR EOR F 2=
DO, FIRIZT— I —FBI T A LN TELIINTRNET,

52 HRRE—RADY—h—DRHE

AL — LU THEIZ ﬁ;_f,ot AR ~—h—Z ST HE. 3D ETNDOF YT /X —NRECEBEIINDIIICFHRE
NET, TNEBFSTZOIC, RAZ— TSNz~ —H —ZBE LT BRI2IE, T 77 —RBEIK IS IoIcE
ETALERHET, uuuﬁiabtv~ja DBIRAL —DEDINEIDEHET DD, FTrROLHIRFTENRE LN E
ﬁ—o

1 S HI%. Colorbit ZFHT2HETT, "RAZ—HO~—hm—IZ Colorbit &, TIIIRAZ—THHT
LEIRT T T T MDA IO LET, ~— I —RikEFIZ Colorbit [ZXEARFHITV, RAX—NEINEHIEL
7,

2 SHIL, CTR AKROVyAmtrh—2FHTHHETT, Drratr b —%2F AL THRIEARROMEEIE,

V== PAREEREELLICENILTODOEHERIL , MELIZE DN CWAEHEESNIG A IR AY —ThbHE
PRRLTWET, Zeds, Yy Ay —id CTR AR FHEEMIZED DT HALTNDTZ8 | AT D IE R &% B
BITAZLITTEET A,

ZDINT, == PRAZ —ICHIRISH COWD LR LIZ5E. 3D BT AVOIEEE N AZANZBTHIET, $%7
IH—INEHERALENCTDHIENTEET,

B XTI IH =N —H =R U COKEZERENDE, T O T T AL DFRRD A REE /> TLEWNE
Ty ZHEMIET D702, HIRE b RIHELTZGA TR v T 77— % 1 —RE I T2 DI T DB A1T
WET,
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6 ETHERE

hR HETH 7
1.3 | 2014-04-17 | %

#H BETAR
Bl K 31 MEOBRE T EBET 57T A, 3.5 v — I — DR I
MarkerDetectWorkStrict_cl (ZBIJ Aifa 8,
1.2 | 2013-01-30 B |- 5 7TV ar TOIS A
EH | 42 PN TFEIEDER
narDemoY2r.cpp DOEHAEE%E
nn::camera: :GetSuitableY2rStandardCoefficient() DiEYVEIZ
1.1 | 2011-07-29 | BA0 |- [3.8.2 v—H—F COEMEDEE 1)
- 13.8.3 ~— 1 — R HALBR D A FT B
KH |- (3547 FVDM
3-1 DIRFEEEELELT,
-+ 3.3 =B —F 7L —bD Y
NTFH—=RO~—A—F 7L —hC, FANEIZE T Hitid A AL ELE,
- 13.4.2 TR
# 34 ORFEBELELE,
+ 4.4 simple T

(2 —T0i) % [y 7 FYEG ) (BELELE,
1.0 | 2011-05-18 - . W
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