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1. M

ARG Xvisio SDK U I SCRY, T2 B B T & 3 #4235 Xvisio SDK,  JFRERS
P I A AN (SLAM. camera. Audio...) o AR FEES NFES): SDK
NI FE A sample code /48 .

Xvisio SDK H #l 2 37 #F 3 M F & : Android. Ubuntu F1 Windows. =2 [X 5]
FE.s0 EPXTIX 3 G401k, 2 AP R AR . 55 5 EEN AU/
X 3 AP B ] Xvisio SDK. 25 = F 5/ 4Afa[ i i SDK API SZELA ] 3
£, AXpHEAEFEG.

9. Xvisio SDK FriZ 8 &

R EBERIRAN B WATLE Android. Ubuntu. Windows X =& F 2234
Xvisio SDK, VLA AH GV E B FH I,

an)>

2.1 Android SDK g

2.1.1 Android SDK HF4#)
W RE R, SDK FEALE LR 0

Syt b g
J] )
android bin doc examples include libs unity-wrap  ChangelLo  deploy-ar = deploy-ar
per g m64-v8a.s | meabi-v7a
h .sh

2-1SDK H sr&5H

“Android” 3L J& A5 NDK i 1] makefile, JF& & 1 F A& 04 samples U3
H1f¥) demo code, T LA “ndk-build -j 5”4 1A WO B 1 AT $AT SCHE, 4 1R H
H S A % 42 7E /Android/libs/arm64-v8a(armeabi-v7a) .

“bin” 3L 43¢ /& 64bit Al 32bit {1 T H.

“doc” S e AL 2 BN FAMHE T 72 SCOCHS

“examples” 16 2 FRAT 1) demo code, I E 2 Wi {#i FH AT SDK API )7~
il



“include” 3452 SDK API )3k ST

“libs” 3L Je 405 SDK so A, “armé64-v8a”j& 64bit £, “armeabi-v7a” &
32bit .

“deploy.sh” /& push JHIA A, 14T “./deploy-arm64-v8a.sh” 2 64bit J& push
#I| Android platform; #47“./deploy-armeabi-v7a.sh” ¥ 32bit /% push 3] Android
platform. 7t deploy.sh & “libdir”’ 7] IME LA push lib #§1%

2.1.2 Android box requirements

> 0OS 7E Android 7 & PA

> Android kernel 3C#F hid 1 uve PR

> Android OS 7& userdebug it A ;

> W R FEE SLAM IhAg, USB2.0 LAY A2 EER W R FE 4T
(SLAM/RGB/TOF/Audio) , #AZi% USB3.0 & P L.

2.1.3 Android FFIERRIAUE
FATLL Android JRAE RS box (root ALFRD i, S 2E ATl 5e ik Xvisio
Android SDK.
Box HHLJE, 1L usb IER: PC, HATWI F w4 ¥t Xvisio SDK push £l box
i
adb root
adb remount
cd android_xxx_sdk
adb push libs /data/test/
adb push bin /data/test/
Xvisio device % box JEHAT U a4
Isusb (HIASE T AT LAMZE 2] £408 e, GARMZER], Wil device O DIERE
box)
adb shell
cd /data/test/bin/arm64-v8a/
LD LIBRARY PATH=../../libs/ arm64-v8a/ ./demo-api
B —A> % :adb shell, cd /data/test/bin/arm64-v8a/,



LD LIBRARY PATH=../../libs/ arm64-v8a/ ./pipe_srv

ZH NS WA TES (A 1 3KHL 3DOF %045, HiA 2 3L 6DOF %
#a.....) » BAESZE Android SDK HIMIAIGIEA BR, A0SR B 4 REWS I 3R 3DOF,
6DOF UL J¢ HAth sensor ¥z, UiBH Android IABEA @, J5EF K E AT LK
SDK £ /% Android &%t .

2.2 Windows SDK IfiEEE

2.2.1 XVSDK Z&3%

oy XNVSDEK-3.0.2-msvc2017-xbd . exe
oy XNVSDE-3.0.2-msvc2017-x86.exe
oy XNVSDE-3.0.2-msvc2019-xbd. exe
ey XNVSDE-3.0.2-msvc2019-x86.exe

2-2 XVSDK ‘%3
R R BT w3, Xdiigtr, TP HEE LT,
W wvsdhk =5 — pod

BIBER zvsdk FHERER

HAZFFHES | BIRRR, xv=dk BIZE -
: %g:l‘l §1ﬁlﬁ J,E - 1R
RS T R

of [—&H ] HE.

BLA ()
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wwsdlk =

HrEluEt
L wvsde 2l BREFEERT -

Eiwth I E R e 1518 [Pen] BEITEI0-

#
# Copyright (o) 2018 ¥visio Technologzy Corp, all rights reserved
#

THE SOFTWARE IS FROVIDED “AS IS®, WITHOUT WARRANTY OF ANV KIWD,
EXFEESS OF IMFLIED, INCLUDING EUT HOT LIMITED TO THE WARRK&HTIES
0F MERCHAWTABIIITY, FITHESS FOR A FARTICULAR FURFOSE, TITLE AHD
HOW-IHFETHGEMERT. IN HO EVENT SHALL THE COFYRIGHT HOLDEES OR

LTI MTOTmTTTIMTILA TR OATRTILTT T

TTLTT T TOAT LITT TLIRLATE AT

W

S?D%Tﬁ#% RMERES Ead [BEE )] HEEEE - (R RE G T
—45 (B LA
2-4 452
O wvsdk =2 —
EEHZELT
HAE wvsdk PRS-
EFE xwsdk LT o k — = Calds(gy. . ]
g 1% @E ’—‘F:‘Eoﬁﬁi% %(H%%@%E% i-BF. Ead [sE s
THEBF
| S CED.
FEEZ=|: 125.1 ME
AIAZ=E!: 16.3 GE

—% ()

BiHC)
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O wvsdk =5 — bl

REFSEPEN AR
HEEFRE . AT FIRER, -

%ﬁ%ﬁ&%ﬁﬁf’—#é‘%s ATEREERRIRES - (FA]LLRIA B X B, EEEH

hocessibilitar A
hoocessories

Administrative Tools

htlassian

[Make

Dell

EdrawSoft

Foxmail

Git

G1tHub, Inc

Maintenance

Lm0

< F—s ) RIS (C)

K] 2-6 23 4

O xvsdk =25 - >

RFEAM
AEIFAEE R «vsdk THRZERM-

Ei{liﬂﬁﬁﬁ%méﬂ#s HEUHMAIRAEZEAERE . of [EFET)] FiEZ

TRSERYETAE R ZE A Full F
EE?! BESEEEER Binaries

=R el

Headers

Libraries

Redist

Buntime

Samples

FEEZ=|: 125.1 ME

< F—EiE) || FTED HI:EC)
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wvsdk FEERFEH

Rl S e T

<E—%® LA

2-8 %4 6
2.2.2 IRFhEIE
1) FIJF Windows W& & H2Y, EEEA, mTLLERIPLT =M.

& Device Manager

File Action View Help
fa = u re
v % DESKTOP-1ULGPF

i Audio inputs and outputs
3P Batteries

Biometric devices
© Bluetooth
@ Cameras

@® Xxvisio vSLAM

&8 Computer

= Disk drives
[ Display adapters
M rirmware
8 Human Interface Devices
*B |DE ATA/ATAPI controllers
<% Imaging devices
¥3 Intel(R) Dynamic Platform and Thermal Framework
= Keyboards
@ Mice and other pointing devices
3 Monitors
& Network adapters

d
7= Pint queves
= Printers
B processors
B Software devices
i Sound, video and game controllers
S Storage controllers
@ System devices
§ Universal Serial Bus controllers
§ IntelR) USB 3.0 eXtensible Host Controller - 1.0 (Microsoft)

Intel(R) USB 3.1 eXtensible Host Controller - 1.10 (Microsoft)
B USB Composite Device

§ USB Composite Device
§ USB Composite Device
§ USB Root Hub (USB 3.0)
§ USB Root Hub (USB 3.0)
« @ USB Connector Managers
§ UCSI USB Connector Manager
7= WSD Print Provider

K 2-9 e B B A



2) FNEIFFTIT Zadig B (https://zadig.akeo.ie/downloads/zadig-2.4.exe)
#%$E: VSC interface —> libusb-win32, #RJ5 Hid7 Install Driver.

E Zadig _ %
Device Options Help

VSC interface (Interface 0) - DEdg
Driver [(NONE) ] = Iibusb-winBZ (v1.2.6.0) 2] More Information
WinUSB (ibusb)
use D g T
? Install Driver ! libusbK
wem2 @ i ‘

1 device found. Zadig 2.4
Kl 2-10 zadig
3) CRBINGE, ZRRUTAE.

,ﬂ Device Manager
File Action View Help
o mE Hm B

~ & DESKTOP-1LLGPF
i Audio inputs and outputs
9 Batteries
| Biometric devices
© Bluetooth
v @ cameras

@ Integrated Webcam
[ © XVisio vSLAM |
Computer

wa Disk drives
[ Display adapters
M Firmware
¥ Human Interface Devices
*® IDE ATA/ATAPI controllers
) Imaging devices
= Intel(R) Dynamic Platform and Thermal Framework
=2 Keyboards
~ @ _libusb-win32 devices
Mice and other pointing devices
[ Monitors
& Network adapters
= Print queues
= Printers
n Processors
§ Software devices
i Sound, video and game controllers
S Storage controllers
Em System devices
~ @ Universal Serial Bus controllers
' lntel(R) USB 30 e)(lenmble Host Controller - 1.0 (Microsoft)
eXtensible Host Controller - 1.10 (Microsoft)

' USB Composlle Device

PO
' uss Composl(e Device
§ USB Root Hub (USB 30)
§ USB Root Hub (USB 30)
~ § USB Connector Managers
§ UCSI USB Connector Manager

K] 2-11 R PSS
4) RN E, HAMA, FIH RIS C:\Program Files\xvsdk\bin
TH all_stream. exe. RgIE¥IREUEHE, EnBEHGRILEEN).
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https://zadig.akeo.ie/downloads/zadig-2.4.exe

== Initialized ==

2-12 1E % B

K 2-13 IEH HE
2.2.3 Windows sdk HFZH:
W NN, Windows SDK FE A A LLR Hk:

OS (C:) » Program Files > xvsdk >

] T )

bin cmake doc include lib samples  Uninstall.e
xe

~

2-14 Windows SDK
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bin: % windows TH J S A HERE

cmake: & cmake BCE A

doc: % xvsdk 2K, O REHAAES html ST . (FRIRHTZ%E Doxygen
THED

include: & xv-sdk.h /& xv—types. h Sk {f

lib: L7 xvsdk #&E

samples: & xvsdk RBI{LAS

2.3 Ubuntu SDK IR

2.3.1 Ubuntu sdk ZZ3%%:
SCREI 73 A «
® Ubuntu
16.04 ’Xenial’
18. 04 ’Bionic’
20. 04 ’Focal’

ifiL deb 3423 XVSDK:
sudo apt—get update
sudo apt-get Iinstall -y g++ cmake I11bjpeg—dev zIliblg—dev udev
libopencv—cores3. 2  Iibopencv-highgui—dev — Iliboctomapl. 8§  11bboost—
chrono—dev 1ibboost—thread—-dev 1ibboost—f1lesystem—dev libboost—
system—dev [ibboost—-program—options—dev 1ibboost-date—time—dev
sudo dpkg —1 xvsdk 3. 2. 0-20220304 bionic amdb4. deb

GHRERIG, AL RGBT /usr/F, (EATEALEF FF &N\ T B
ZHRBIAiE4T.  (JF: demo—api PAMN pipe srv SyEEALEF—HF FiEiT,

12



baron@baron-VirtualBox: ~

File Edit View Search Terminal Help
baron@baron-virtualBox:~$ demo-api
create server recv pipe

create server send pipe

2-15 1217 demo—api

baron@baron-VirtualBox: ~
File Edit View Search Terminal Help
baron@baron-virtualBox:~$ pipe_srv
pipe server recv has already exist
pipe server send has already exist
wait for client connect....
pipe server get send handle: 3
pipe server get recv handle: 4
ready handle: send:3,recv:4

: Init SDK and get IMU
: Stop get IMU, start slam, get 6dof
: Stop slam, stop get 6dof, get IMU
: Get eyetracking data, stop get IMU
: Stop get eyetracking data, get IMU
get IMU, get rgb data
rgb, get IMU
get IMU, get tof data
tof, get IMU
: Start tof plane detection, start slam, stop get IMU, get 6dof
: Stop tof plane detection, stop slam, get IMU
: Stop get IMU, switch to edge mode, get edge 6dof
6: Stop get edge 6dof, switch to mixed mode, get IMU

2-16 IEHIiBiT
MHEERCHAE, A whereis nd &,

13



baron@baron-VirtualBox: ~

File Edit View Search Terminal Help
baron@baron-VirtualBox:~5 whereis demo-api
demo-api: fusr/bin/demo-apl
baron@baron-vVirtualBox:~% whereis xvsdk.so
xvsdk: Jusr/include/xvsdk Jusr/share/xvsdk
baron@baron-VirtualBox:~$

2-17 AL E

2.3.2 Ubuntu sdk HR&5:

bin: % windows T H N ANSEEFLE .

include: % xv-sdk.h & xv—types. h k1

lib: % xvsdk B

share/doc: A% xvsdk 2K, O REMAMER html .  (FRIEATZHE
Doxygen T.H.)

share/xvsdk: & xvsdk 7= A%

share/ros—wrapper: & ros sdk 15

3.Xvisio SDK &

ARZETHIRA BN H T Xvisio SDK FF & SLAM. CSLAM. “FHi#:ll. 3DOF
ZEThEE, IR Un{ 3R RGB. TOF. eyetracking %% camera (i, W&
Audio Thfg. H AR code BJ LLZ:7”examples\demo-api\ demo-api.cpp” o

14



3.1 Xvisio SLAM

3.1.1 SLAM X R E
Xvisio SLAM SCHRFFFEIA: —Fi/Z mix mode (SLAM HiE—#i4rig171E
device ¥ij, —#B/MIB4TLE host ¥f) , Fy4M—FhiE edge mode (SLAM Hik58 4=l
{E device ¥fij) o
//enable edge mode
device->slam()->start(xv::Slam::Mode::Edge);
//enable mix mode

device->slam()->start(xv::Slam::Mode::Mixed);

3.1.2 SLAM H.0 R

Device ] 6DOF H:.(» i/t imu [ (6DOF [ xyz £/~ imu Y translation;
pitch,yaw,roll &7~ imu [ rotation) , SLAM Ja3llJ5 23T device FIE 1) /7 A
BT R, AR R JE SAE SLAM B ENI imu | (SLAM BB, xyz value 1B
N 0; pitch,yaw,roll &7~ 26 imu (device) Y rotation) 41 B Fx:

——

K] 3-1 device /KTl E 53

15



roll=-41.376

3-2 device HiFEHIE & 3h
3.1.3 6DOF HHESEH

6DOF HE S 75 3 Mk 3 (MRELAT, EefE, DYocH) 3w rotation, 6DOF
SERAARINT PR
struct Pose : public details::PosePred_<double> {
Pose();
J¥*
* @brief Construct a pose with a translation, rotation, timestamps and confidence.
*/
Pose(Vector3d const& translation, Matrix3d const& rotation,
double hostTimestamp = std::numeric_limits<double>::infinity(), std::int64 t
edgeTimestamp = (std::numeric_limits<std::int64_t>::min)(), double c=0.);
/**
* @brief Prediction of the pose based on angular and linear velocity and
acceleration.
* @param dt amount of prediction (in s)
* @return The predicted (2nd order extrapolation) of the orientation.
*/
Pose prediction(double dt) const;
12
hostTimestamp 1] time base /& host %, LA host 3 boot JT#&A1HET (M 0 FFEEit

16



)
deviceTimestamp [1] time base #& device %i, LA device boot JF4G11HI (M 0 FFif
T
confidence /& 6dof [ 7] {5 #fi level {H Y 0 327K lost.
3.1.4 6DOF 3RHX

Mix mode SZ#5 7 sU3RHL 6DOF #ffs: — 2 callback /730, Hoh—Fig
F33RE. edge mode H Fll A 3#F callback /7 {3k HL 6DOF.
1) callback 5=,

device->slam()->registerCallback( poseCallback );
callback FIMTZE—MZHH imu FMTZE e (6DOF A imu f# fusion) ; 4548
M callback FREXEH T ) 6DOF £, T LATE ini Ui E filter_prediction

value,

Start slam

> Lost slam callback

-
L

6Dof callback

In VIO mode

h 4

3-3 callback 753
2) EFHIRE
bool getPose(Pose &pose, double prediction) ;
TPRE DL D, 33K 6DOF #idli, [FI AT LA E prediction
time, {HE/NT 0.016 (16ms, W15 prediction it K, 6DOF FiillA— & HEMf)

17



Start slam

»> Lost slam callback

In VIO mode

Get 6Dof

q  While(!stop}{
device->slam()->getPose(pose)

h

1
Stop slam

3-4 EEFRHN

3.2 VIO #&Ex

SCHL VIO Thfg, EEMEH NI RN
bool start();
bool stop();
int registerCallback(std::function<void (xv::Pose const&)>);
bool unregisterCallback(int callbackld);
bool getPose(Pose &pose, double prediction) ;

VIO #E AL S map loopclosure, BfiE HARTFEIE N, RihRZER S,
IEHAERN, — WG cSLAM 3, SEEIE, SR)5181T SLAM. T
PAF:Zh3REC 6DOF Jyfsil, Sretnfiiid BL B3 IsAT SLAM, #% F AR T
FR:

1) VFEM lost callback;

2) HH start(), JFJE SLAM;

3) i getPose () #iHL 6DOF;
4) M stop(), 11k SLAM.

H A% code 2% demon-api.cpp (case 2, case3) .

18



3.3 CSLAM &z

SCHL CSLAM Zhig, FZEAM N L%
bool start();
bool stop();
bool loadMapAndSwitchToCslam(std::streambuf & mapStream, std::function<void
(int)> done_callback, std::function<void (float)> localized_on_reference_map);
bool saveMapAndSwitchToCslam(std::streambuf &mapStream, std::function<void
(int, int)> done_callback, std::function<void (float)> localized_on_reference_map);
(P 3
-5 YA 0 b < P VR NS e r R LR E R E e LN e L < DV K N VA
FEFPRIT s AL A ISR B 28 N R P AE 55— I, UAEA B E o =4 5[] o
TR B SR, An R A 25 N AR R s L B A — SR R, A
B HeRe s ERE S B R Bk 1 BB M B3 R R . N R P B2 Bl I B A N 1% 2
R R R A AT . N T ORIE— DRI A&, (R — 26 B84 LB IK -
B, M—ESIHE, EJF, BB, REEIRER %R LETT, 2
Ja IR A . Rl R, R SR EATEMIR, W BLERIEAEFE A
AR A RS SR R Z A R S AEOX A ERE S, B2 )2
0 e PRI RS B BT A RFAE Y X 3
Sample:
HAK code % demon-api.cop (case 6, case7) , [ & APl RN
R, EAME s
W 1. 2EEVIHRE cslam
AP I HT A :
1) A start(), M 6dof callback
device->slam()->start(xv::Slam::Mode::Mixed);
device->slam()->registerCallback( poseCallback );
2) JHnEE
3) WKL K G, A saveMapAndSwitchToCslam, {f 72 & 4743 cslam
Chn R A callback 753X 3k HU 6DOF, 77 % ¥ M done_callback,

19



4)

localized_on_reference_map)
device->slam()->saveMapAndSwitchToCslam(mapStream,
cslamlocalizedCallback);

W stop(), 151k cslam

device->slam()->stop();

TREEG R

20

cslamSavedCallback,



Lost slam callback

In VIO mode

Get 6Dof
while(Istop){
device->slam()->getPose(pose)
H

or

6Dof callback

Finish building map Save map successfully
saveMapAndSwitchToCslam() The save map callback been triggered

Lost slam callback

In Cslam mode

Get 6Dof
while(lstop){
device->slam()->getPose(pose)
}

or

6Dof callback

done_callback

localized on_reference_map

Stop slam

K 3-5 AR

21



F3k 2: Load HiE /R UIHE] CSLAM
1) HH start() , JEM 6DOF callback (1S AHEH] callback 77 3R 6DOF, 7 EyE
1
device->slam()->start(xv::Slam::Mode::Mixed);
device->slam()->registerCallback( poseCallback );
2) A H loadMapAndSwitchToCslam, JH#kHh B D)4 3 cslam (40515 H callback
77 ;3R H 6DOF, 75 EL 3 it done_callback, localized_on_reference_map)
device->slam()->loadMapAndSwitchToCslam(mapStream, cslamSwitchedCallback,
cslamlLocalizedCallback);
3) 1dH stop(), f&1E CSLAM
device->slam()->stop();

FAEE T

22



Lost slam callback

In VIO mode

Get 6Dof

while(!stop){
device->slam()->getPose(pose)

H
or

6Dof callback

Load map successfully

loadMapAndSwitchToCsl
oadMapAndswitchToCslam() The load map callback been triggered

Lost slam callback

In Cslam mode

Get 6Dof
while(!stop}{
device->slam()->getPose(pose)

}

or

6Dof callback

done_callback

localized on_reference_map

Stop slam

23



3-6 A
3.4 3DOF (Rotation)

SR APP 752 3DOF %4, SDK ] USRI imu $di 48 J5 #4454y 3DOF,
3DOF £t A L K% T I T
class Orientation {
Matrix3d m_rotation;
Vector4d m_quaternions; //!< [gx,qy,qz,qw]
Vector3D m_angularVelocity = Vector3D{0.,0.,0.};
Vector3D m_angularAcceleration = Vector3D{0.,0.,0.};
public:
double hostTimestamp = std::numeric_limits<double>::infinity();
std::int64_t edgeTimestampUs = (std::numeric_limits<std::int64_t>::min)();
Vectordd const& quaternion() const;
Orientation prediction(double dt) const;
k
int registerCallback(std::function<void (Orientation const &)>);
bool unregisterCallback(int callbackiD);
Sample:

HAK code % demon-api.cpp (case1l, case2) .

3.5 EHEEM(TOF/stereo)

Plane detection fJHZ W1 :

//stereo plane detection API

Int registerStereoPlanesCallback(std::function<void (std::shared_ptr<const
std::vector<xv::Plane>>)> planeCallback);

bool unregisterStereoPlanesCallback(int callbackID);

//tof plane detection API

24



int registerTofPlanesCallback(std::function<void (std::shared_ptr<const
std::vector<Plane> >)> planeCallback);
bool unregisterTofPlanesCallback(int callbackld);
struct Plane {
/// @brief Points lying on the plane.
/// Array of 3D points lying on the plane that describes the
/// polygon that borders the actually detected area.
std::vector<Vector3d> points;
/// @brief Unit vector normal to the plane
Vector3d normal;
/// @brief Signed distance to origin.
/// Signed distance between the plane and the origin of the world. The distance
is
/// signed according to the direction of the normale.
double d;
/// @brief Plane unique identifier
std::string id;
I
A AN & SLAM — 2 TAE, PP EARZET SLAM AFR R T
(SLAM J3 Bl A device-imu FITEHIAL B Y JR U S FARBR 2D
std::vector<Vector3d> points; F7~F-[H [ 3D FF{E &L, MKIUERIX L 3D RHIE
AU 0] DS B B SR B PSP I X3k, it id RORFIHNID; BAARERE, &
FERTIE] 3 AP, ERLEERE 30 KR AL, SR EART XA, BT P A
T SLAM A ARBR R GE T .

25



K 3-7 AL FR R

Sample:

TOF “FIH M demon-api.cpp ( casel3, caseld) ; stereo P&l demon-

api.cpp (case23, case24) .

3.6 MEH=E

Map share I 040

bool start();

bool stop();

bool loadMapAndSwitchToCslam(std::streambuf &, std::function<void (int)>,
std::function<void (float)>);

HEIILER CSLAM 1R ohRg, e, HUIHEI AR SLAM Th
RE, (HAHXS T CSLAM DXl f& X N b R m] B 245 HoAlh device f8H, N5
Z NBEWS RIS AL — DI 5T SEN RS, (X s sk, LR, N ER,
Hiz A A#RE TR — AR AR R RS T (REHE 4 map) -

26



K 3-8 i &L=

Sample:
% P demon-api.cpp (casel9, case20) ; fiiH] mapdemon-api.cpp (case21,

case22) .

3.7 HID#¥EQOEH

Device 1R Z #% il fr & #3ET Hid J0IE, hid 580 F:

bool hidWriteAndRead(const std::vector<unsigned char> &command,
std::vector<unsigned char> &result)

Sample:

AU A hid emd 42

m_deviceDriver->device()->hidWriteAndRead({0x02, Oxfe, 0x20, 0xOD}, result);

3.8 FRESH API

SDK #2L 1 fisheye, RGB, TOF, display HItniEZE K API, AT camera 4N 3
AR R AR LL imu R B, A TFARER R fisheye NS HFFIZEAY, Polynomial

Distortion Model (rgb, tof) Al Unified camera model (fisheye) -

27



> x

right hand

K 3-9 4 T4 bR A
o
virtual const std::vector<Calibration>& calibration();
Sample:
Fisheye ¥x 7€ 2 % demon-api.cpp (case37) ; RGB 5 i€ Z 1 demon-api.cpp

(case31) ; TOF FrEZ% demon-api.cpp (case38) ;

3.9 AdHHALE
Hotplug M2 101 F -

int registerPlugEventCallback(const std::function<void (std::shared ptr<Device>

device, PlugEventType type)> &Callback);

3.10 3KEY Fishseye #iE

Fisheye %
enum class ResolutionMode {
LOW =1, ///< Low resolution (typically QVGA)
MEDIUM = 2, ///< Medium resolution (typically VGA)
HIGH = 3 ///< High resolution (typically HD 720)
Iy
Fisheye M 141 F -
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virtual int registerCallback(std::function<void (T)>) = 0;

virtual bool unregisterCallback(int callbackld) = 0;

3.11 3REY RGB #i&

RGB & 40T

virtual int registerCallback(std::function<void (T)>) = 0;
virtual bool unregisterCallback(int callbackld) = 0;
Sample:

RGB %#ii 35 HX demon-api.cpp (case9) ;

3.12 3REX TOF ¥4

TOF i 244
Mg HUB (SF) | WU (DF)
B: 1Q | M2 | edge
MiZ: 5-30 W
AR MRS GEEER, B TYERERCN, fos WCETIERL LB
AR SEFR B B )
IQ DF: 30FPS
IQ SF: 30FPS
M2 DF: 4.5FPS
M2 SF: 13FPS
M2 DF: 3.5FPS
M2 SF: 7FPS
TOF I F N R
virtual int registerCallback(std::function<void (T)>) = 0;
virtual bool unregisterCallback(int callbackld) = 0;
virtual bool setStreamMode(StreamMode mode);
virtual bool setDistanceMode(DistanceMode mode);

enum class StreamMode { DepthOnly = 0, CloudOnly, DepthAndCloud, None };
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enum class DistanceMode { Short = 0, Middle, Long };
Sample:

RGB %# 3B demon-api.cpp (casell,case39,cased40) ;

3.13 #KEY RGBD #iiE

RGBD 3% H 1T
int registerColorDepthlimageCallback(std::function<void(const DepthColorimage&)>);
virtual bool unregisterColorDepthlmage(int callbackld);
struct DepthColorimage {
std::size_t width = 0; //!< width of the image (in pixel)
std::size_t height = 0; //!< height of the image (in pixel)
std::shared_ptr<const std::uint8_t> data = nullptr; //! RGBD = RGB + Depth Map.
image data of RGB-D pixels : RGB (3 bytes) D (float 4bytes)
double hostTimestamp = std::numeric_limits<double>::infinity();
I
Sample:
HERE: JRE RGBD H#E £ R FF )5 colorCamera 1 TOFCamera.
RGB %# 30 demon-api.cpp (case9) ;

3.14 CNN IhEENT4E

3.14.1 CNN KD W TF:

virtual bool setDescriptor( const std::string &filepath ) = 0;
virtual bool setModel( const std::string &filepath ) = 0;
virtual bool setSource( const Source &source ) = 0;

virtual xv::ObjectDetector::Source getSource() const = 0;
virtual xv::ObjectDescriptor getDescriptor() const = O;
enum class Source { LEFT = 0, RIGHT, RGB, TOF };

Sample:

CNN IfjB& demon-api.cpp (cased2) ;
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3.14.2 Xvisio Al FENH
T
OpenVINO Toolkit
https://docs.openvinotoolkit.org/latest/index.html
Al % OpenVINO B 7 Wk T4k, FF%3%4F OpenVINO DL HAKH ) T2
I, AR 223578 Jopt/intel/.
> WERE:
1) SR BUFNFE AR, REX. blob AR S0 At.
ARG EHE OpenVINO Model Zoo T A ZR1F (IR R 4T T 3R
https://qgithub.com/openvinotoolkit/open model zoo/blob/master/models/inte
I/index.md
fdi H] OpenVINO Toolkit [ 77 FFE Y T & T H#E47 N3
cd /opt/intel/openvino_2021/deployment_tools/tools/model_downloader/python

downloader.py --name human-pose-estimation-0001
cd intel/human-pose-estimation-0001/
X B R8I R & OpenVINO IR(bin & xm)i& =, L FP16 F R N0, &
il FP16 SCAF % 2] workspace)
cp -r FP16 /home/workspace/example/
cd /home/workspace/example/

SR JEHE OpenVINO IR(.bin & .xml)¥% 4 4 Myraid VPU(.blob), 7=l 1F:
/opt/intel/openvino_2021/deployment_tools/inference_engine/lib/intel64/myriad_c
ompile -m FP16/human-pose-estimation-0001.xml -o humanpose.blob -ip U8 -
VPU_NUMBER_OF _SHAVES 4 -VPU_NUMBER_OF CMX_SLICES 4

(JE: EZ a2 HEE W] 2] OpenVINO B 5 Musidt AT &, )
2) HBCE config. json
config.json HITER /&1l xvsdk BEML IEHAIREUE Y 1) 44 7 DL ACAH N ) fde Al
J7iE,  ANTERAT I Y 45
XA, T
{

"model_type":"tensorflow",
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“classes":["background”,
"aeroplane”, "bicycle", "bird", "boat",

mon nmon

"bottle", "bus", "car"”, "cat", "chair",

"cow", "diningtable", "dog", "horse",

mnon mon

"motorbike", "person”, "pottedplant”,

"sheep”, "sofa", "train", "tvmonitor" ],

"threshold":0.45,

"video":"video2",
"model":"/home/baron/Desktop/xvsdk-release-
3.1.0/xvsdk/install/bin/CNN_2x8x_r14_5.blob", (i%#&1%A blob SCLFIILENT EE47)
"source":"RGB",
"CNN_input flip_stereo":"true",
"CNN_input_flip_ RGB":"false",
"CNN_input_flip_ TOF":"false"
}
3) BLELF blob 5 json )5, ¥ blob 5 json XM E T demo—api LG
BoE ke (BN demo-api H/data/down/) , 1247 xvsdk [f] demo-
api, % 42 SUCEAFAA LK CNN D)fE.

3.15 FHBINRENR

3.15.1 MNN #3&:

FHEH AR, FTH MNN B (% : hand_landmark.mnn,
palm_detection_pb.mnn) push F|Zki\ H 3% /etc/xvisio/gesture/ ", 7 & B H i
#A%, FITE push IRIAYSCAF S, 3@Id setConfigPath Bt B H7 1) MNN L ST {47

A%
T 21 MRHIE s A
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B *16 0. WRIST 11. MIDDLE_FINGER_DIP
y 1t 1. THUMB_CMC 12. MIDDLE_FINGER_TIP
7 e |15 2. THUMB_MCP 13. RING_FINGER_MCP
6% 107 ., 20 3. THUMBIP 14. RING_FINGER_PIP
o - £19 4. THUMB_TIP 15. RING_FINGER_DIP
4 19 5 M8 5. INDEX_FINGER_.MCP  16. RING_FINGER_TIP
3® 17 6. INDEX_FINGER_PIP 17. PINKY_MCP
. 7. INDEX_FINGER_DIP 18. PINKY_PIP
2 8. INDEX_FINGER_TIP 19. PINKY_DIP
1o 9. MIDDLE_FINGER_MCP  20. PINKY_TIP
0 10. MIDDLE_FINGER_PIP

fig 2. 21 hand landmarks.

3.15.2 FHMEOWT:

struct keypoint {

float x = -1;
floaty =-1;
floatz =-1;

by
struct GestureData {
intindex[2] = {-1,-1};//F% index fH, /A 4TF, kklh
keypoint position[2];// T A WIBFREH, AT, kEt. AN S
FRIE AL E
keypoint slamPosition[2];//J]#t rgb FHHLALFR R F slam Ah¥R R G 1T A4k
WAL, AT, SR BN 0 S RALE
double hostTimestamp = std::numeric_limits<double>::infinity(); // VA host Ui
boot JF4HTHES (A O HERTHRD
std::int64_t edgeTimestampUs = std::numeric_limits<std::int64_t>::min(); A device
boot AT (A O FFERTHES)
float distance;//TREA L, HIKRRAFZIETHEBNEE .
float confidence;//TEA AL, FIRIRAEAIEE
by
virtual void setConfigPath(std::string config) = 0; //1% & MNN Ht & /4 #1245
[

virtual int registerDynamicGestureCallback(std::function<void (GestureData
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const &)>) = 0; //AEM BN F-H B, KBNS FH index 1E .

virtual bool UnregisterDynamicGestureCallback(int callbackID) = 0;// s iF M 57
SREICIN P

virtual int registerKeypointsCallback(std::function<void (std::shared_ptr<const
std::vector<keypoint>>)> callback) = 0;//7EM F# 21Dof B, FET rgb Ahbr R,
2D A4H7.

virtual bool unregisterKeypointsCallback(int callbackld) = 0;// 5 iF /it F# 21Dof
[=] 3

virtual int registerSlamKeypointsCallback(std::function<void
(std::shared_ptr<const std::vector<keypoint>>)> callback) = 0;// TR 7, T 3REL
BT slam AR R IIF-H 21Dof ALFR{E, 3D ALHR.

virtual bool unregisterSlamKeypointsCallback(int callbackld) = 0;// TR 7, HUH
BT slam 445 R
3.15.3 A~ HIARES:
RIS Z% demo-api 7~ FIlAXHY case 43-47 WA T

3.16 #£HY SGBM #iE

SGBM HJHZ 4R
virtual int registerCallback(std::function<void (T)>) = 0;
virtual bool unregisterCallback(int callbackld) = O;
virtual Mode mode() const = 0;// ] & SGBM #%=(#%/7, 0-Hardware, 1-Software
virtual bool start(const std::string &sgbmConfig) = 0;
virtual bool start(const sgbm_config &sgbmConfig) = 0;
virtual bool setConfig(const std::string &sgbmConfig) = 0;
SGBM FL A 5 50l & 15 2 -
static struct xv::sgbm_config global config = {
0, //enable_dewarp
3.5, //dewarp_zoom factor

1, //enable_disparity
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1, //enable_depth

0, //enable_point _cloud

0.11285, //baseline

69, //fov

255, //disparity_confidence_threshold
{1.0, 0.0, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0, 1.0}, //homography
0, //enable_gamma

2.2, //gamma_value

0, //enable_gaussian

0, //mode

5000, //max_distance

100, //min_distance

Sample:

SGBM #(#E3KHL demon-api.cpp (case58, 59) ;
3.17 Python-wrapper LhgE

24t python # 1, 3KHUslam, imu, fisheye, rgb, tof, sgbm ZEfilR )%
e L IE P
Python-wrapper #5& ({3 HF windows hitA) :
1. %% windows A xvsdk, “2Ji% python-wrapper fibk
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2.

3.

N oxvsdl = — -

piziz )iy
AR IFAEET R wvsdk THECEM -

igﬁliiﬂﬁﬁﬁ%ﬂ’ﬂiﬂf#s FHEUHSA R EETEREAN - o [(FHEI)] HaE
: select python wrapper

oA By

G, EEGETEEE | [ bineries

E’*]%f#- ke

Headers

. Libraries

[ prthon_wrapper
T RTTTeT

Funtime
FREEZEiE]: 135.3 MB [#] Samples

o

< F—= Y| FED BLHIC)

am, —— — ars

] 3-10 XVSDK
A I AE \bin\python-wrapper F % PythonDemo.py
‘%% python3.9, EHM G B HEH cmd 1247 python

PythonDemo.py
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