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CHAPTER 1

1.1 &4

INDEMIND J{37F 2017 4F, LEFIHFARE AR SIRA X R G, 2RO B A B A 392K Bt
SN SO AL AR N B H 57 % 4, INDEMIND T 5y % H INDEMIND XU H BLoE 5 AL, 56T
iﬁﬁﬁﬂi T AHALE A TS R IRSS ALES AT 5 PO R T 2, W AT R T L
MIEBEAMR S5 S F¢ -

INDEMIND X H W oe 5 AR 212 F 515 3k +IMU 2% a8 e 28, (415 k5 IMU (&2 @s L5 B Ak, SE8l
PIERE R . MBS N . ZhASPERE RS E . AR ARAY SLAM ST RE (0 2, 30T ks BE e )
[R5 ML, SBR[ [ 250G BE b 2, HE— 25 P R S IMU £ 3, ml A lse SLAM 5T . B REdLEs A .
AR/VR/MR, Jo AL . 5 PN AN FAIUE O 567 T & S B AR ST 4R A e R B . AR A R s R S0 H s

444y INDEMIND [ fFf) Vi-SLAM 583%, SCBLE AL A E P 1-2mm (RMS) . £ RS < 1%, B RENE
0.1 J&& (RMS)., X EAERGIE/NT 1° 85— RIGEA T T R0K P B @ A3CR, ] AR R LSE SLAM WF5E . B g
Hlas A TE AR . 2N SRR (L% B 755K, A8 ST S R B8R, AETT A2 T DA A 1
Lo

INDEMIND X H 5 5 AR A 5 A i 45 2% 1000Hz () 6 %l IMU A% Jglkdds S A A4 Jey R T 1280800 1y i 4k
183k, nJHHL 1280x800@50fps . 1280x800@100fps. 640x400@100fps . 640x400@200fps i E% SREERE T7, 45
FKF 1200, ) 75° AR, AT S EALENL TR HEAR AR 1 IMU %58, 2 & # Mg R ALK, )
PR ARAH 2 5208 e B, I T 3 2 i SLAM B9E (N30 1) 8 LA PRI 75 5K, S BRI & AR A3t
ST T i AR R AL RE T o
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1.2 R~T45#

S EF IR T s -
EERST (mm) WFR (mm) BEH<E (mm)
140%25 95 % 25 120

WA (PFrE7eih)s):
OV580

MU Micro USB3.0

G

e, GGk A AR AR RS Bk, B il TR R AR, DARE S S R
IMU: E8i% IMU R4, &5 60 H 55453k, SCBURSHEE N7, FIPLS IMU 22560559, V17097 .
OV580: & . IMU $ddkHut: B,

Micro USB3.0: i J{] i, 4 _I= Micro USB3.0 £l 4k 5, PRFFIESRAL F AR 52 T, A5 3, DAEG ] v #5042 11, 2
FERARERATE .

IMU Coordinate System(IMU A5 22 4¢):IMU AAHR R G845 T 28, AR ARA 7 1) 40 P i /s
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CA5ED

EEE Ihau hicro LISE3.0

T ARFRZR: i FLARARZ N 2 BB K- AR R 2R X Z B /KPY Bl iz, 0 BRI Z Blids
1], AR 2R SRR AR AR 2 H KA

X Y Z 0, ZESIICRL, Hrp A B IMU A TS ARAR 2R A L (IMU 20 A2 ) 7 ),
Ho 2500 IMU A IR AR R R IS
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1.3 F=RHE

1.3.1 =@

A5 IMSEE W H 1554
PCB R~} 95mm*25mm
SCH RS 140mm*25mm*30mm
W S s 1280x800@50FPS, 1280x800@ 100FPS
640x400@100FPS . 640x400@200FPS
VRIEE AR Based on CPU/GPU Up to 640%400@25FPS
BERS 3.0 x 3.0um(1280%800)
R 5 ms
HL 120.0mm
ik Replacable Standard M12
A D:140° H:120° V:75°
R 2.09mm
1z 5l A 6 Axis IMU
ERZEN Monochrome
Ll Global Shutter
Uik 1~2.7W@5V DC from USB
[F] A EE <1ms (up to 0.05ms)
IMU i 1000Hz
i B R 2 Raw data
B USB3.0
EiNs 52¢g
UVC MODE Yes
1.3.2 {ER%ESER
i s S
Bk | Ovo2gl 50FPS —1280x800
IMU ICM20602 | 1000Hz
1.3.3
T EAEZRS | Windows 10, Ubuntu 16.04/18.04, ROS kinetic
SDK ik https://github.com/INDEMIND/IMSEE-SDK
TR SRR SDK
4 Chapter 1. =5
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CHAPTER 2

SDK

2.1 FEZH

SDK 25T CMake ¥#1%, DA Linux, Windows 4 .

EMAT -6
* Windows 10
e Ubuntu 18.04.1/16.04.6
* Jetson TX2 / Xavier
* firefly RK3399 / RK3328

Bl NTAPRERIER M ST, WA USB3.0 #H.

2.2 SDK 23

2.2.1 Ubuntu %23t

Ubuntu 16.04

Ubuntu 18.04

v

v

INEEES: PUAETTE
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Linux How to install required packages

Debian based | sudo apt-get install build-essential cmake git

Red Hat based | sudo yum install make gcc gcc-c++ kernel-devel cmake git
Arch Linux sudo pacman -S base-devel cmake git

REAR D

sudo apt-get install git
git clone https://github.com/indemind/IMSEE-SDK.git

b 3403 U

cd <IMSEE-SDK> # <IMSEE-SDK> 4 SDKE K & 12
make init

* OpenCV

TG

o GIARFRELAE ROS, WA H 44 OpenCV/PCL, PABGFEZAS 1@, SDK ERIAE T OpenCV3.3.1(ROS
Kinetic [ 47 OpenCV i 4%) 4 %% [7] By AT 42 4t B T OpenCV3. 4. 3 4w %, 7E <IMSEE-
SDK>/lib/others 3L, AN K AR T2 AR gm 3, TEAE A B SCHF e TR . TR0 T 40 R
X HE.

* OpenCV U i 4eiF2edt , & ULE 5 Y Installation in Linux . B{SZ NN apd:

[compiler] sudo apt-get install build-essential

[required] sudo apt-get install cmake git libgtk2.0-dev pkg-config libavcodec-dev.
—libavformat-dev libswscale-dev

[optional] sudo apt-get install python-dev python-numpy libtbb2 libtbb-dev libjpeg-
—~dev libpng-dev libtiff-dev libjasper—-dev libdcl1394-22-dev

$ git clone https://github.com/opencv/opencv.git
$ cd opencv/
$ git checkout tags/3.4. 3

$ mkdir build
$ cd build/

S cmake \
-DCMAKE_BUILD_TYPE=RELEASE \
-DCMAKE_INSTALL_PREFIX=/usr/local \
\

-DWITH_CUDA=OFF \

\

-DBUILD_DOCS=0OFF \
-DBUILD_EXAMPLES=OFF \
-DBUILD_TESTS=0OFF \
-DBUILD_PERF_TESTS=0FF \

(QA)

6 Chapter 2. SDK
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(£ LT
$ make -j4
$ sudo make install
o ES

ANEEEG: 2R OpenCV 2246 2| 1 H i S H SRS — A, il l i~ i B kAR, s B is &
‘5 #| ~/.bashrc:

# OpenCV_DIR is the directory where your OpenCVConfig.cmake exists
export OpenCV_DIR=~/opencv/build

IR, CMake 2427< A F| OpenCV .

* MNN

/G MNN {6 protobuf (1] 3.0 B{PA BMUA) , ANk Zeesd protobuf, TEZH N4

[required] sudo apt-get install autoconf automake libtool

w0 Uy O Ay

git clone https://github.com/google/protobuf.git
cd protobuf

git submodule update --init --recursive
./autogen.sh

./configure

make

make check

sudo make install

sudo ldconfig # refresh shared library cache.
protoc --version # & % %K & ¥, ¥ B Rprotochk &

Z I, WPAIFIRSIF L% MNN T

$
$
$
$
$
$
$

git clone https://github.com/alibaba/MNN.git
cd MNN

./schema/generate.sh

mkdir build $$ cd build

cmake ..

make -j4

sudo make install

Lkt OpenCV 5 MNN J5, A[DAJFRZ 1 SDK 1) demo |

2.2. SDK 223
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i B

$ cd <IMSEE-SDK> # <IMSEE-SDK> °} SDK E{£ %15 $ make demo
BTG

’ $ ./demo/output/bin/get_image

BB, I BESDK 248 4 1)

i

TAEZG| A SDK 193, CMake i]£% demo/CMakeLists.txt HEELE. R, M2 HIET I ALEHFR
B SK SCAFRIEh ZS 2

2.2.2 Windows jEfgZ3&

Windows 10
v

BRtEE

e CMake(3.0 PA_)(FF2 4 vs2019)
* Visual Studio 2019
e opencv3.3.1

» IMSEE-SDK

BEEE

o ¥ CMake 42350842 N bin H SR INE RS 5485 "PATH” 1, flln: “C:\Program Files\CMake\bin”
o PEEsIn” SCAIERAFT I =8 Microsoft Visual Studio 2019”7,

o FrBEsn” SCUF, BB FTIT O > 7 AR R, SRATIT R /NG

* #erhVisual Studio 20197, )38 GG 2l Y AT sln SO, iy W E” #54HL.

“mi% OpenCV

o Wik opencv-3.3.1-vcld.exe”, fREEHFFEEHR . Flan: fEEH SN “D:\opencv331”,
e J& 8 CMake, 7F”Where is the source code” ' %i A opencv Ji 15 B 45, % 4n: 5 59 8% 42 N

“D:\opencv331\opencv\sources”,

» Y£”Where to build the binaries” H#jj A “opencv ¥4 % H s%”(R, “sources” FrER&4R). filln: #HEHEN:
”D:\opencv331\opencv\build-win10-x64-vs19”,

o Si"Configure” #4H , PEFE4m1%E L B ly” Visual Studio 16 2019, 2684w H ARG N7x64”, il Finish”
e, AT — IR .

8 Chapter 2. SDK
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o %Rt ¥ Configuring done” Ji5 , {EEL -5 11+, 1% A" BUILD_opencv_world” , Bt % ##”BUILD_DOCS” .
"BUILD_EXAMPLES”. "BUILD_TESTS”(Hiji4 3% HF o] 8 /b opencv Zi%I[H]) . T4 i7" Configure™ #4H ,
PEFTEE R R IFELE . 55 IR B Configuring done” J5, iifi”Generate” $4H, #E4T win T H 4 5.,
“Generating done” Ji7, 5i7”Open Project” #4 (8¢ ] vs2019 17 #) 7 H 5% T i) OpenCV.sln),

* FE vs2019 %7 1, BRI H AP A Release”, fiihy” A R->" R 57, HHIRGRIE. FiEmR)
5, A SC e opency K478 H 5\bin\Release” T~ .

¢ opencv 147 H 5% binRelease” ¥l B 1548 & PATH” . 4l “D:\opencv331\opencv\build-win10-x64-
vs19\bin\Release”

o i3 R %A E0OpenCV_DIR”, {f K~ opencv 47 H 3%, #il#: “D:\opencv331\opencv\build-win10-x64-
vs19”,

“wiE Demo
o X 34 IMSEE-SDK\demo\build-demo.bat”, £ H #§] J"cmake-gui.exe”. JE7&: AN F 5l 5 4] build-
demo.bat”, ‘B&HB K.

o fF CMake 4 I, M ii"Configure” $#4H, #E£E4%1% T H Jy”Visual Studio 16 2019”, &4 FH R &
Sh7x64”, i Finish” #5241, BLH) CMake TR

* “Configuring done” )5, iii”Generate” #4H, 4T win T H 4 il

 ”Generating done” 57, ¢} CMake % [ . {4~ 3/ vs2019 T} build/indemind_demos.sln”, 37 : vs2019
FIH )5, “build-demo.bat” £ H 3 %]

* 1E vs2019 Hdf Release” it AS, siili” A2 > AR R T 587, T UG demo. A2 Y SCFAE"IMSEE-
SDK\demo\output\bin” T,

=11 Demo

o FE3| H %" IMSEE-SDK\demo\output\bin”, 1z4TH 5% F 4% demo.,

524
o G HARTG B E X647,
* fifi " Visual Studio 2015” s H A 4w i% T HEF, 5 L2 .

2.2.3 ROS Wrapper 224
ROS Kinetic

v
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RS

e ROS

ROS Kinetic (Ubuntu 16.04)

$ wget https://raw.githubusercontent.com/oroca/oroca-ros—-pkg/master/ros_install.sh &&.
<\

chmod 755 ./ros_install.sh && bash ./ros_install.sh catkin_ws kinetic

HiFAED

$ cd <IMSEE-SDK> # <IMSEE-SDK> 4 SDKE K % 1%
$ make ros

$ sudo su #JF B AR HE
$ source ros/devel/setup.bash
$ roslaunch imsee_ros_wrapper start.launch

HHLAGE T RViz i -

$ sudo su #7F B AR # =
$ source ros/devel/setup.bash
$ roslaunch imsee_ros_wrapper display.launch

2.3 SDK $iEtE 4l
2.3.1 FRIZEES

W3 SDK ) “GetModuleParams* }; “GetModuleInfo* /35I| o] SR B2 i S 8005 18 S 245 4
%N B

auto m_pSDK = new CIMRSDK();
MRCONFIG config = {0};

config.bSlam = false;
config.imgResolution = IMG_640;
config.imgFrequency = 50;
config.imuFrequency = 1000;

// m_pSDK->Init (config);
indem: :MoudleAllParam param = m_pSDK->GetModuleParams () ;
indem: :ModuleInfo info = m_pSDK->GetModuleInfol();

std::cout << "Module info: " << std::endl;
info.printInfo();
std::cout << "Left param: " << std::endl;

(Rt

10 Chapter 2. SDK
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param._left_camera[RESOLUTION: :RES_640X400] .printInfo();
std::cout << "Right param: " << std::endl;
param._right_camera[RESOLUTION: :RES_640X400] .printInfo();
std::cout << " << std::endl;
param._imu.printInfo();

return 0;

"Imu param:

2.3.2 FREFIEE R

SR QAT F 5 HTH 1L SDK., S5 0 Hei i [l YKL
S (LR A

auto m_pSDK =
MRCONFIG config = {0};
config.bSlam = false;

config.imgResolution =
config.imgFrequency
config.imuFrequency =

new CIMRSDK() ;

IMG_640;
50;
1000;

m_pSDK->Init (configqg);

std: :queue<cv::Mat> image_dqueue;
int img_count = 0;
double last_img_time = -1.0;

m_pSDK->RegistImgCallback ([&last_img_time,
double time,
if (!left.empty() && !right.empty()) {
cv::Mat img;
cv::hconcat (left, right,
if (last_img_time >= 0) {
std::ostringstream ss;
double fps = 1.0 /
ss << std::fixed << "time stamp: "
<< ", fps: " << fps;
cv::putText (img, ss.str (),
FONT_COLOR, THICKNESS) ;

img) ;

;
last_img_time = time;
image_gueue.push (img) ;
++img_count;
}
b i
auto &&time_beg =
while (true) {
if (!image_gqueue.empty()) {

times: :now();

cv: :imshow ("image",
image_queue.pop () ;
}
char key =
if (key == 27 ||
break;

key == "'g' || key ==

}
delete m_pSDK;

cv::Point (25,

&img_count,
cv::Mat left,

(time - last_img_time);
<< std::setprecision(2)

25),

image_queue.front ());

static_cast<char> (cv::waitKey (1)) ;
o)

{ // ESC/Q

&image_queue] (

FONT_FACE,

cv::Mat right) {

<< time

FONT_SCALE,

2.3. SDK g5l
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return 0O;

iR, T OpenCV KB R, i B/Rtd Olf, % ESC/Q M4 ALY

SERAADFER, 1 WL _get_image.cpp .

2.3.3 FKH imu #ig

AR imu 7/, 77 AR SDK, 985 B AT IR IR .
S5 R B

auto m_pSDK = new CIMRSDK() ;
MRCONFIG config = {0};
config.bSlam = false;
config.imgResolution = IMG_640;
config.imgFrequency = 50;
config.imuFrequency = 1000;

m_pSDK->Init (configqg);
std: :queue<cv::Mat> image_dqueue;

int img_count = 0;
m_pSDK->RegistImgCallback (

[&img_count, &image_qgueue] (double time, cv::Mat left,

if (!left.empty() && !right.empty()) A
cv::Mat img;
cv::hconcat (left, right, img);
image_qgueue.push (img) ;
++img_count;
}
i

int imu_count = 0;

m_pSDK->RegistModuleIMUCallback ([&imu_count] (ImuData imu)

if (imu_count % 100 == 0) {

LOG (INFO) << "imu timestamp: " << imu.timestamp

<< ", accel x: " << imu.accel[0]
<< ", accel y: " << imu.accel[l]
<< ", accel z: " << imu.accel[2]

<< ", gyro y: " << imu.gyro[l] <<

;
++imu_count;
)i
auto &&time_beg = times::now();
while (true) {
if (!image_gueue.empty()) |
cv::imshow ("image", image_qgueue.front());
image_queue.pop () ;

}

char key = static_cast<char> (cv::waitKey (1)) ;
if (key == 27 || key == 'q' || key == 'Q') { // ESC/0

break;

cv::Mat right)

{

<< imu.gyro[0]
<< imu.gyrof[2];

(Qi¥iE3)

12

Chapter 2. SDK



https://github.com/indemind/IMSEE-SDK/blob/master/demo/get_image.cpp

IMSEE SDK Documentation, % %5 1.4.2

(£ 50

delete m_pSDK;
return O;

FiRftRS, FAT OpenCV 3k RREG ., b BRe An, % BSC/Q MagiaT.
SEHEACADRER, 15 W, _get_imu.cpp .
2.3.4 FFEBEEE

HFIE K8 S SDK ABRIER , FREUSTIE EIR 7 % EnableRectifyProcessor JFRHEITH, A5l
P ZHAUE B

auto m_pSDK = new CIMRSDK() ;
MRCONFIG config = {0};
config.bSlam = false;
config.imgResolution = IMG_640;
config.imgFrequency = 50;
config.imuFrequency = 1000;

m_pSDK->Init (configqg);
std: :queue<cv::Mat> rectified_queue;
int rectified_img_count = 0;
if (m_pSDK->EnableRectifyProcessor()) {
m_pSDK->RegistRectifiedImgCallback (
[&rectified_img_count, &rectified_queue] (double time, cv::Mat left,
cv::Mat right) {
if (!left.empty () && !right.empty()) {
cv::Mat img;
cv::hconcat (left, right, img);
rectified_queue.push (img) ;
++rectified_img_count;
}
1) i
I3
auto &&time_beg = times::now();
while (true) |
if (!rectified_queue.empty()) {
cv::imshow ("rectified_img", rectified_queue.front());
rectified_queue.pop();
3
char key = static_cast<char> (cv::waitKey(1));
if (key == 27 || key == 'q' || key == 'Q") { // ESC/0
break;

}
delete m_pSDK;
return O;

AR, H T OpenCV R & REME . i /nfd M, #% EsC/Q MiasilifdT .
SEHACRLRER, 5 I _get_rectified_img.cpp o

2.3. SDK g5l 13
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2.3.5 FRUEER

MEE BN SDK ARG, R ZEEBR L EnableDisparityProcessor JPRMZEIR, K5l

ECEE
BT B

auto m_pSDK = new CIMRSDK() ;
MRCONFIG config = {0};
config.bSlam = false;
config.imgResolution = IMG_640;
config.imgFrequency = 50;
config.imuFrequency = 1000;

m_pSDK->Init (configqg);

std: :queue<cv::Mat> disparity_qgueue;

int disparity_count = 0;

if (m_pSDK->EnableDisparityProcessor()) {
m_pSDK->EnableLRConsistencyCheck () ;
// m_pSDK->SetDepthCalMode (DepthCalMode: : HIGH_ACCURACY) ;
m_pSDK->RegistDisparityCallback (

[&disparity_count, &disparity_gueue] (double time, cv::Mat disparity) {

if (!disparity.empty()) {
disparity.convertTo (disparity, CV_8U, 255. / (16 * 64));

cv::applyColorMap (disparity, disparity, cv::COLORMAP_JET);

disparity.setTo (0, disparity == -16);
disparity_qgueue.push (disparity);
++disparity_count;
}
}) i
}
auto &&time_beg = times::now();
while (true) {
if (!disparity_queue.empty()) A
cv::imshow ("disparity", disparity_queue.front());
disparity_queue.pop();
}
char key = static_cast<char> (cv::waitKey(1));
if (key == 27 || key == 'q' || key == 'Q") { // ESC/0
break;

}
delete m_pSDK;
return 0O;

RS, BT OpenCV SR E/REME . P Bt L, % EsC/Q agimiRy .
SERACRDAEBY, T8 L _get_disparity.cpp .

14
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2.3.6 FMEA—HHIENAEZERK

ME KRy SDK AP AR, PRI 2 KR 75 B EnableDisparityProcessor JRHMZEH,
“EnableLR ConsistencyCheck“(f i 22— BRI (BRI ), SR J5 e 2ot [l I 4R .

BB

auto m_pSDK = new CIMRSDK() ;
MRCONFIG config = {0};
config.bSlam = false;
config.imgResolution = IMG_640;
config.imgFrequency = 50;
config.imuFrequency = 1000;

m_pSDK->Init (configqg);
std: :queue<cv::Mat> disparity_qgueue;
int disparity_count = 0;
if (m_pSDK->EnableDisparityProcessor()) {
m_pSDK->EnableLRConsistencyCheck () ;
// m_pSDK->SetDepthCalMode (DepthCalMode: : HIGH_ACCURACY) ;
m_pSDK->RegistDisparityCallback (
[&disparity_count, &disparity_gueue] (double time, cv::Mat disparity) {
if (!disparity.empty()) {
disparity.convertTo (disparity, CV_8U, 255. / (16 * 64));
cv::applyColorMap (disparity, disparity, cv::COLORMAP_JET);
disparity.setTo (0, disparity == -16);
disparity_qgueue.push (disparity);
++disparity_count;
}
}) i
}
auto &&time_beg = times::now();
while (true) {
if (!disparity_queue.empty()) A
cv::imshow ("disparity", disparity_queue.front());
disparity_queue.pop();
}

char key = static_cast<char> (cv::waitKey(1));
if (key == 27 || key == 'q' || key == '0") { // ESC/0Q
break;
;
3
delete m_pSDK;
return 0O;

iR, HT OpenCV SkE/mEG . #Eh B /Rt DR, # ESC/Q MiadmiRy.
SEREACHLRER), L _get_disparity_with_lIr_check.cpp .

IS JFJR 7 A A S AR T S, A

2.3. SDK #iz+£41 15
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23.7 FRERERAUZERK

MR SDK ALFLEMR, PRI 22 KR 75 B EnableDisparityProcessor JFHMZEH,
“SetDepthCalMode*“ B B =t ERT (BRIARKE RIS . AR5 3d A ol 3

BB

auto m_pSDK = new CIMRSDK() ;
MRCONFIG config = {0};
config.bSlam = false;
config.imgResolution = IMG_640;
config.imgFrequency = 50;
config.imuFrequency = 1000;

m_pSDK->Init (configqg);
std: :queue<cv::Mat> disparity_qgueue;
int disparity_count = 0;
if (m_pSDK->EnableDisparityProcessor()) {
m_pSDK->EnableLRConsistencyCheck () ;
m_pSDK->SetDepthCalMode (DepthCalMode: : HIGH_ACCURACY) ;
m_pSDK->RegistDisparityCallback (
[&disparity_count, &disparity_gueue] (double time, cv::Mat disparity) {
if (!disparity.empty()) {
disparity.convertTo (disparity, CV_8U, 255. / (16 * 64));
cv::applyColorMap (disparity, disparity, cv::COLORMAP_JET);
disparity.setTo (0, disparity == -16);
disparity_qgueue.push (disparity);
++disparity_count;
}
}) i
}
auto &&time_beg = times::now();
while (true) {
if (!disparity_queue.empty()) A
cv::imshow ("disparity", disparity_queue.front());
disparity_queue.pop();
}
char key = static_cast<char> (cv::waitKey(1));
if (key == 27 || key == 'q' || key == 'Q") { // ESC/0
break;

}
delete m_pSDK;

return 0O;

R, H T OpenCV SRl /REME . BRIy, #% ESC/Q iS4 mtir.
SERAREDAER, 5, _get_disparity_with_high_accuracy.cpp .

MBS JT R R R S 2T R RS, RS (A
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2.3.8 FELFEE &

TR SDK LB, PRIIRBE KR 7 % EnableDepthProcessor JFRHREIG, AJmidd HliHk

.
BB

auto m_pSDK = new CIMRSDK() ;
MRCONFIG config = {0};
config.bSlam = false;
config.imgResolution = IMG_640;
config.imgFrequency = 50;
config.imuFrequency = 1000;

m_pSDK->Init (configqg);
std: :queue<cv::Mat> depth_queue;
int depth_count = 0;
if (m_pSDK->EnableDepthProcessor()) {
m_pSDK->RegistDepthCallback (
[&depth_count, &depth_gueue] (double time, cv::Mat depth) {
if (!depth.empty()) {
depth.convertTo (depth, CV_16U, 1000.0);
depth_qgueue.push (depth) ;
++depth_count;
t
1) i
3
auto &&time_beg = times::now();
while (true) {
if (!depth_qgueue.empty()) {
cv: :imshow ("depth", depth_qgqueue.front());
depth_queue.pop () ;
;
char key = static_cast<char> (cv::waitKey (1))
if (key == 27 || key == "'"q' || key == 'Q") { // ESC/0Q
break;
}
3
delete m_pSDK;
return 0;

FARARS, T OpenCV kR EI/REMR. i /RE O, #% BESC/Q Mgy .
SERARDAEBY, T L _get_depth.cpp .

AVEE G PSR R IR A, 3 I get_depth_with_region.cpp .

2.3. SDK g5l
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2.3.9 FREPF4ENE R

PRSI 18k SDK ALFRIER , AREU (A4 754 EnableDetectorProcessor JFFITH, MRJ5iH
[ 2R o

BB

=

auto m_pSDK = new CIMRSDK() ;
MRCONFIG config = {0};
config.bSlam = false;
config.imgResolution = IMG_640;
config.imgFrequency = 50;
config.imuFrequency = 1000;

m_pSDK->Init (configqg);
std: :queue<cv::Mat> detector_gueue;

int detector_count = 0;
std::string name[10] = {
"BG", "PERSON", "PET_CAT", "PET_DOG", "SOFA",
"TABLE", "BED", "EXCREMENT", "WIRE", "KEY",
bi

m_pSDK->EnableDetectorProcessor () ;
m_pSDK->RegistDetectorCallback (
[&detector_count, &detector_queue, &name] (DetectorInfo info) {
if (!info.img.empty()) {

detector_qgqueue.push(info.img) ;

++detector_count;

for (int i = 0; i < info.finalBoxInfo.size(); ++i) {

BoxInfo &obj = info.finalBoxInfoli];

}
)i
auto &&time_beg = times::now();
while (true) {
if (!detector_queue.empty()) {
cv: :imshow ("detector", detector_queue.front());
detector_queue.pop () ;
;
char key = static_cast<char> (cv::waitKey(1));
if (key == 27 key == 'q' key == '0") { // ESC/0O
break;

delete m_pSDK;
return 0O;

AR, T OpenCV R E/RER. kb R/RE DN, % ESC/Q MR .
SEREACADRER], 1 W, _get_detector.cpp .
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2.3.10 B R =B

o FIRIRELIEE ) SDK ALFRIER , PRIUA L KR F5 % EnablePointProcessor JIEM A, A5
1o [ AR
25 B

auto m_pSDK = new CIMRSDK() ;
MRCONFIG config = {0};
config.bSlam = false;
config.imgResolution = IMG_640;
config.imgFrequency = 50;
config.imuFrequency = 1000;

m_pSDK->Init (configqg);
std: :queue<cv::Mat> points_queue;
int points_count = 0;
if (m_pSDK->EnablePointProcessor()) {

// m_pSDK->EnableLRConsistencyCheck () ;

// m_pSDK->SetDepthCalMode (DepthCalMode: : HIGH_ACCURACY) ;

m_pSDK->RegistPointCloudCallback (

[&points_count, &points_queue] (double time, cv::Mat points) {
if (!points.empty()) A
points_qgueue.push (points);
++points_count;
}
1) i

}
PCViewer pcviewer;
auto &&time_beg = times::now();
while (true) {

if (!points_qgqueue.empty()) {

pcviewer.Update (points_queue.front ());
points_qgueue.pop () ;

}

char key = static_cast<char> (cv::waitKey(1));

if (key == 27 || key == 'g' || key == 'Q") { // ESC/0Q
break;

}

if (pcviewer.WasStopped()) {
break;

}
delete m_pSDK;

return 0;

RS, AT PCLRERE . XESAE OE, WagifET.
SERACH LR, 35, _get_points.cpp .

WA MR T PCL FE, HiREAEROI A 2/ E 7. R PCL FEZLRE T HE XHZ®, BAa
15 F FF demo/CMakeLists.txt , 3 F| find_package (PCL) , ! PCLConfig.cmake AF¥EH 3Nt
CMAKE_PREFIX_PATH,
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CHAPTER 3

ROS #0

3.1 ROS #nfa &M

FBROS Wrapper =35, Il 117 A

ATy TR T A BT S S N 4T 7 14T ROS i

rostopic list AJRAFIH A AT A

$ rostopic list

/imsee/camera_info

/imsee/depth

/imsee/depth/compressed
/imsee/depth/compressed/parameter_descriptions
/imsee/depth/compressed/parameter_updates
/imsee/depth/compressedDepth
/imsee/depth/compressedDepth/parameter_descriptions
/imsee/depth/compressedDepth/parameter_updates
/imsee/depth/theora
/imsee/depth/theora/parameter_descriptions
/imsee/depth/theora/parameter_updates
/imsee/disparity

/imsee/disparity/compressed
/imsee/disparity/compressed/parameter_descriptions
/imsee/disparity/compressed/parameter_updates
/imsee/disparity/compressedDepth
/imsee/disparity/compressedDepth/parameter_descriptions
/imsee/disparity/compressedDepth/parameter_updates
/imsee/disparity/theora
/imsee/disparity/theora/parameter_descriptions
/imsee/disparity/theora/parameter_updates
/imsee/image/camera_info
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/imsee/image/detector

/imsee/image/detector/compressed
/imsee/image/detector/compressed/parameter_descriptions
/imsee/image/detector/compressed/parameter_updates
/imsee/image/detector/compressedDepth
/imsee/image/detector/compressedDepth/parameter_descriptions
/imsee/image/detector/compressedDepth/parameter_updates
/imsee/image/detector/theora
/imsee/image/detector/theora/parameter_descriptions
/imsee/image/detector/theora/parameter_updates
/imsee/image/left

/imsee/image/left/compressed
/imsee/image/left/compressed/parameter_descriptions
/imsee/image/left/compressed/parameter_updates
/imsee/image/left/compressedDepth
/imsee/image/left/compressedDepth/parameter_descriptions
/imsee/image/left/compressedDepth/parameter_updates
/imsee/image/left/theora
/imsee/image/left/theora/parameter_descriptions
/imsee/image/left/theora/parameter_updates
/imsee/image/rectified/camera_info
/imsee/image/rectified/left
/imsee/image/rectified/left/compressed
/imsee/image/rectified/left/compressed/parameter_descriptions
/imsee/image/rectified/left/compressed/parameter_updates
/imsee/image/rectified/left/compressedDepth
/imsee/image/rectified/left/compressedDepth/parameter_descriptions
/imsee/image/rectified/left/compressedDepth/parameter_updates
/imsee/image/rectified/left/theora
/imsee/image/rectified/left/theora/parameter_descriptions
/imsee/image/rectified/left/theora/parameter_updates
/imsee/image/rectified/right
/imsee/image/rectified/right/compressed
/imsee/image/rectified/right/compressed/parameter_descriptions
/imsee/image/rectified/right/compressed/parameter_updates
/imsee/image/rectified/right/compressedDepth
/imsee/image/rectified/right/compressedDepth/parameter_descriptions
/imsee/image/rectified/right/compressedDepth/parameter_updates
/imsee/image/rectified/right/theora
/imsee/image/rectified/right/theora/parameter_descriptions
/imsee/image/rectified/right/theora/parameter_updates
/imsee/image/right

/imsee/image/right/compressed
/imsee/image/right/compressed/parameter_descriptions
/imsee/image/right/compressed/parameter_updates
/imsee/image/right/compressedDepth
/imsee/image/right/compressedDepth/parameter_descriptions
/imsee/image/right/compressedDepth/parameter_updates
/imsee/image/right/theora
/imsee/image/right/theora/parameter_descriptions
/imsee/image/right/theora/parameter_updates

/imsee/imu

/imsee/points

/rosout

/rosout_agg

/tf_static

22
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Y B H SRR K imu DASMYHT R, R BT A 2Kk, &k TiEiefE R,

rostopic hz <topic> RA]PAKGEEE BEAEHE:

$ rostopic hz /imsee/imu
subscribed to [/imsee/imu]
average rate: 991.195

min: 0.000s max: 0.003s std dev: 0.00014s window: 970
average rate: 989.429

min: 0.000s max: 0.005s std dev: 0.00016s window: 1959
average rate: 986.974

min: 0.000s max: 0.008s std dev: 0.00024s window: 2944
average rate: 987.813

min: 0.000s max: 0.008s std dev: 0.00023s window: 3938

rostopic echo <topic> AJPAFTEIARTAEMESE. THEEZ, 5B rostopic .
ROS HP4E [ SCPFE5H , IR fiR

<IMSEE>/ros/

Fsrc/

l-imsee_ros_wrapper

imsee.rviz
src

— wrapper_node.cc
[

|

|  F— CMakeLists.txt

| — config

| | L— settings.yaml

|  F— launch

| | — display.launch
| | L— start.launch

|  F— nodelet_plugins.xml
| F—— package.xml

| F— rviz

| =

| [

|

|

wrapper_nodelet.cc

Hf config/settings B, A PARCE EGFWER S HERL imu f5R .,

3.1. ROS #n{a{EHH 23
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cHAPTER 4

API DOCS

4.1 API
4.1.1 API

class indem: : CIMRSDK
This is SDK interface.

Public Functions

bool Init (MRCONFIG config = {0})
start all thread to get driver data and pose with config

¥ config -- if config is not use, all default config will be set

void Release ()
release all resources which SDK used

int GetCapbility (MRCapbility cap)
depreciate

Modulelnfo GetModuleInfo ()
query module informations

MoudleAllParam GetModuleParams ()
query calibration of module

void RegistModulePoseCallback (DataCallback cb, void *param)
add callback function to get pose data

S8
* cb -- callback function to regist

* param -- pass to callback function

25



IMSEE SDK Documentation, %75 1.4.2

void RegistModuleCameraCallback (ModuleImageCallback cb, void *param)
add callback function to get image data

B8
¢ cb -- callback function to regist
e param -- pass to callback function

void RegistImgCallback (ImgCallback cb)
add callback function to get rectified image data

2% cb -- callback function to regist

void RegistRectifiedImgCallback (RectifiedimgCallback cb)
add callback function to get rectified image data

¥ cb -- callback function to regist

void RegistDisparityCallback (DisparityCallback cb)
add callback function to get disparity data

¥ cb -- callback function to regist

void RegistDepthCallback (DepthCallback cb)
add callback function to get depth data

¥ cb -- callback function to regist

void RegistPointCloudCallback (PointCloudCallback cb)
add callback function to get point cloud

2% cb -- callback function to regist

void RegistDetectorCallback (DetectorlmgCallback cb)
add callback function to get detector image

¥ cb -- callback function to regist

void RegistModuleIMUCallback (ModuleIMUCallback cb)
add callback function to get imu data

B
* cb -- callback function to regist
e param -- pass to callback function

void BeforeSlamInit (void *inParam)
data callback function

%) inParam -- pass params to slam before it inited

bool ImportMap (const char *fullpath)
import map to slam module

¥ fullpath -- fullpath of the map
&I\ true if success, else false.

bool ExportMap (const char *fullpath)
export map from slam module

%%, fullpath -- fullpath of the map which wante to save

J&[A| true if success, else false.

26
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void BeforePluginInit (const char *pluginName, void *param)
some plugin may be init with params.

This interface pass params to /nif() function of plugins.
S8
* pluginName -- which plugin should be given.
* param -- params to be pass.

int LoadPlugin (const char *pluginName)
load plugin manually.

%% pluginName -- which plugin should be loaded.

int AddPluginCallback (const char *pluginName, const char *callbackName, PluginCallback cb, void
*param)
some plugin may have outputs.

Here give a way to get plugin output data.
B8
* pluginName -- which plugin should be add.
¢ callbackName -- which callback function should be add or replace.
¢ cb -- pointer of callback function.
* param -- which will be passed to callback function.
J&[H| true if success

int InvokePluginMethod (const char *pluginName, const char *methodName, void *inParam, void
*outParam)
some plugin may have its own method.

Here give a way to invoke these method.
SH
* pluginName -- which plugin should be added.
* methodName -- which method should be called.
¢ inParam -- pointer passed in.
* outParam -- pointer to retrieved.
RA| false if fail

void ReleasePlugin (const char *pluginName)
release plugin manually.

%% pluginName -- which plugin should be release.

bool EnableRectifyProcessor ()
enable rectify process.

J&[A| if success return true.

bool EnableDisparityProcessor ()
enable disparity process.

J&[A] if success return true.

4.1. API 27
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bool EnableDepthProcessor ()
enable depth process.

& [A] if success return true.

bool EnablePointProcessor ()
enable point cloud process.

J]&A] if success return true.

bool EnableDetectorProcessor ()
enable detector process.

’&[A] if success return true.

bool DisableAllProcessors ()
disanable all processors.

J&[A] if success return true.

bool EnableLRConsistencyCheck ()
enable L-R Consistency check.

JRA if success return true.

bool DisableLRConsistencyCheck ()
disanable L-R Consistency check.

J]&A] if success return true.

bool SetDepthCalMode (indem::DepthCalMode mode)
Set depth calculate mode.

’&[A] if success return true.

Public Static Functions
static void ListPluginsInfo (int *pluginNum, char **pluginsName)
display all plugins loaded currently
* pluginNum -- plugin’s count retrieved
¢ pluginName -- plugin’s names retrieved

static void ListPluginInfo (const char *pluginsName, int *major, int *minor, char *developer)
display all plugin’s information

B8

¢ pluginName -- which plugin information to be query

emajor.......... plugin's -- major version
* minor.......... plugin's -- minor version
* developer...... plugin's -- developer name
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4.2 Types

4.2.1 ImuData

struct indem: : ImuData

Public Members

float accel[3]
IMU accelerometer data for 3-axis: X, Y, Z.

float gyro[3]
IMU gyroscope data for 3-axis: X, Y, Z.

4.2.2 CameraParameter

struct indem: : CameraParameter

Public Functions

inline CameraParameter resize (double ratio) const

The distortion parameters, size depending on the distortion model.

For us, the 4 parameters are: (k1, k2, t1, t2).

Public Members

int _width
4X4 matrix from camera to imu

int _height
width

double _focal_length|2]
height

double _principal_point[2]
fx,fy

double _R[9]
cX,cy

4.2. Types
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double _P[12]
Rectification matrix (stereo cameras only) A rotation matrix aligning the camera coordinate system to the
ideal stereo image plane so that epipolar lines in both stereo images are parallel.

double _K[9]
Projection/camera matrix [fxX’ 0 cx’ Tx]P=[0fy’ cy’ Ty] [0 0 1 O].

double _D[4]
Intrinsic camera matrix for the raw (distorted) images.

[fx0cx] K=[0fycy][001]

4.2.3 IMUParameter

struct indem: : IMUParameter

Public Functions

inline void printInfo ()
Compensation parameters of gyroscope.

Public Members

double _g_max
a_max

double _sigma_g_c
g_max

double _sigma_a_c
sigma_g_c

double _sigma_bg
sigma_a_c

double _sigma_ba
sigma_bg

double _sigma_gw_c
sigma_ba

double _sigma_aw_c
sigma_gw_c

double _tau
sigma_aw_c
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double _g
tau

double _a0[4]
g

double _T_BS[16]
a0

double _Acc[12]
T_BS.

double _Gyr[12]
Compensation parameters of accelerometer.

4.2.4 Modulelnfo

struct indem: :ModuleInfo

Public Functions

inline void printInfo ()
baseline

Public Members

char _designer[32]
id

char _fireware_version[32]
designer

char _hardware_version[32]
fireware version

char _lens[32]
_hardware version

char _imu[32]
lens

char _viewing_angle[32]
imu

char _baseline[32]
viewing angle

4.2. Types 31
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4.2.5 SlamParameter

struct indem: : SlamParameter

Public Members

int _numImuFrames

REEWECR GRIAH 5)

int _ceres_minIterations

HH4E imu iR GBRIAN 3)

int _ceres_maxIterations

e/ IMEALIREL (BRIAH 3)

double _ceres_timeLimit

RRAACTEL CERIA N 4)

int detection_threshold
ceres time  limit(ERiA K 3.5000000000000003e-02)

int detection_octaves

A ERE GBRIACA 30)

int detection_maxNoKeypoints
detection octaves(ZRiA N 0)

bool displayImages

K R (BRIA S 100)

4.2.6 MoudleAllParam

struct indem: :MoudleAllParam

Public Members

std::map<RESOLUTION, CameraParameter> _right_camera
CameraParameter of left cameras.

int _camera_channel =1
CameraParameter of right cameras.

double _baseline =0.12
camera channel
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IMUParameter _imu
baseline

Modulelnfo _device
IMU parameter.

SlamParameter _slam
device info

4.2.7 ModuleParameters

struct indem: :ModuleParameters

Public Members

IMUParameter _imua

CameraParameter of cameras.

Modulelnfo _device
IMU parameter.

SlamParameter _slam
device info

4.2.8 BoxIinfo

struct indem: :BoxInfo

Public Members

float score
box

float ex
reliability score

float cy
cxX

float width
cy

float height
width

4.2. Types
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CLASS_NAME class_name
height

int index
class

4.2.9 Instancelnfo

struct indem: : InstanceInfo

Public Members

int instance_id
class

float location][3]
instance id

float location_cam[3]
location:xyz

float time
camera coords

float scale
time

cviRect box
scale

int _count
box

float front_face_points[3][3]
count

float rear_face_points[3][3]
front face points

bool visible
rear face points

int class_count =0
visible

bool valid
class count

34
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float cx
valid

float cy
cx

float depth
cy

4.2.10 Detectorinfo

struct indem: :DetectorInfo

Public Members

cv::Mat img
time stamp

std::vector<BoxInfo> £inalBoxInfo
mat of image

4.3 Enums

4.3.1 IMG_RESOLUTION

enum indem: : IMG_RESOLUTION
Values:
enumerator IMG_ 640

enumerator IMG_1280

enumerator IMG_DEFAULT

4.3. Enums
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4.3.2 MRCapbility

enum indem: :MRCapbility
Values:

enumerator GPU_NVidia

4.3.3 RESOLUTION

enum indem: : RESOLUTION
Values:

enumerator RES_640X400

enumerator RES_1280X800

enumerator RES_DEFAULT

4.3.4 DepthCalMode

enum indem: :DepthCalMode
Values:

enumerator HIGH_SPEED

enumerator HIGH_ACCURACY

4.3.5 CLASS_NAME

enum indem: : CLASS_NAME
Values:
enumerator BG

enumerator PERSON

enumerator PET_CAT

36
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enumerator PET_DOG

enumerator SOFA

enumerator TABLE

enumerator BED

enumerator EXCREMENT

enumerator WIRE

enumerator KEY

4.3. Enums 37
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indem

indem:
indem:
indem:
indem:
indem:
indem:
indem:
indem:
indem:
indem:
indem:
indem:
indem:
indem:
indem:
indem:

indem:

indem:
indem:

indem:

indem:

indem:

indem

: :BoxInfo (C++ struct), 33 indem:
:BoxInfo::class_name (C++ member),

33 indem:
:BoxInfo: :cx (C++ member), 33

:BoxInfo: :cy (C++ member), 33 indem:
:BoxInfo: :height (C++ member), 33 _
:BoxInfo: :index (C++ member), 34 indem:
:BoxInfo: :score (C++ member), 33

:BoxInfo: :width (C++ member), 33 indem:
:CameraParameter (C++ struct), 29 .
:CameraParameter:: D (C++ member), ‘ndem:
30 .
:CameraParameter::_focal_length }ndem:
(C++ member), 29 indem:
:CameraParameter: :_height (C++

member), 29 indem:
:CameraParameter: :_K (C++ member),

30 indem:
:CameraParameter::_P (C++ member),

29 indem:
:CameraParameter::_principal_point%ndem:'
(C++ member), 29 indem:
:CameraParameter::_R (C++ member),

29 indem:
:CameraParameter: :_width (C++ mem-

ber), 29 indem:
:CameraParameter::resize (C++ func-

tion), 29 indem:
: CIMRSDK (C++ class), 25 .
:CIMRSDK: :AddPluginCallback (C++ indem:
function), 27 .
:CIMRSDK: :BeforePluginInit (C++ indem:
function), 27

:CIMRSDK: :BeforeSlamInit (C++ func- +hdem:
tion), 26

indem:

(C++ function), 28

: :CIMRSDK: :DisableLRConsistencyCheckndem:

:CIMRSDK: :DisableAllProcessors

(C++ function), 28

:CIMRSDK: :EnableDepthProcessor

(C++ function), 28

:CIMRSDK: :EnableDetectorProcessor

(C++ function), 28

:CIMRSDK: :EnableDisparityProcessor

(C++ function), 27

:CIMRSDK: :EnableLRConsistencyCheck

(C++ function), 28

:CIMRSDK: :EnablePointProcessor

(C++ function), 28

:CIMRSDK: :EnableRectifyProcessor

(C++ function), 27

:CIMRSDK: :ExportMap (C++ function), 26
:CIMRSDK: :GetCapbility (C++ func-
tion), 25
:CIMRSDK: :GetModuleInfo (C++ func-
tion), 25
:CIMRSDK: : GetModuleParams (C++

function), 25

:CIMRSDK: : ImportMap (C++ function), 26
:CIMRSDK: : Init (C++ function), 25
:CIMRSDK: : InvokePluginMethod (C++

function), 27

:CIMRSDK: :ListPluginInfo (C++ func-
tion), 28
:CIMRSDK: :ListPluginsInfo (C++

function), 28

:CIMRSDK: :LoadPlugin (C++ function),
27
:CIMRSDK: :RegistDepthCallback

(C++ function), 26

:CIMRSDK: :RegistDetectorCallback

(C++ function), 26

:CIMRSDK: :RegistDisparityCallback

(C++ function), 26

:CIMRSDK: :RegistImgCallback (C++

function), 26

:CIMRSDK: :RegistModuleCameraCallback

(C++ function), 25
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indem: : CIMRSDK: : RegistModuleIMUCallback indem::IMUParameter: :_Gyr (C++ member), 31
(C++ function), 26 indem: : IMUParameter: :_sigma_a_c (C++
indem: : CIMRSDK: :RegistModulePoseCallback member), 30
(C++ function), 25 indem: : IMUParameter::_sigma_aw_c (C++
indem: : CIMRSDK: :RegistPointCloudCallback member), 30
(C++ function), 26 indem: : IMUParameter: :_sigma_ba (C++ mem-
indem: : CIMRSDK: :RegistRectifiedImgCallback ber), 30
(C++ function), 26 indem: : IMUParameter: :_sigma_bg (C++ mem-
indem: : CIMRSDK: :Release (C++ function), 25 ber), 30
indem: : CIMRSDK: :ReleasePlugin (C++ func- indem::IMUParameter::_sigma_g_c (C++
tion), 27 member), 30
indem: : CIMRSDK: : SetDepthCalMode (C++ indem: :IMUParameter::_sigma_gw_c (C++
function), 28 member), 30
indem: : CLASS_NAME (C++ enum), 36 indem: : IMUParameter::_T_BS (C++ member),
indem: : CLASS_NAME: : BED (C++ enumerator), 37 31
indem: : CLASS_NAME : : BG (C++ enumerator), 36 indem: : IMUParameter: :_tau (C++ member), 30
indem: : CLASS_NAME: : EXCREMENT (C++ enumer- indem::IMUParameter: :printInfo (C++ func-
ator), 37 tion), 30
indem: : CLASS_NAME : : KEY (C++ enumerator), 37 indem: : InstanceInfo (C++ struct), 34
indem: : CLASS_NAME: : PERSON (C++ enumerator), indem::InstanceInfo::_count (C++ member),
36 34
indem: :CLASS_NAME: :PET_CAT (C++ enumera- indem::InstanceInfo: :box (C++ member), 34
tor), 36 indem: :InstanceInfo::class_count (C++
indem: :CLASS_NAME: :PET_DOG (C++ enumera- member), 34
tor), 36 indem: :InstancelInfo: :cx (C++ member), 34
indem: : CLASS_NAME: : SOFA (C++ enumerator), 37 indem: :InstanceInfo: :cy (C++ member), 35
indem: :CLASS_NAME: : TABLE (C++ enumerator), indem::InstancelInfo::depth (C++ member),
37 35
indem: : CLASS_NAME: : WIRE (C++ enumerator), 37 indem: :InstanceInfo::front_face_points
indem: :DepthCalMode (C++ enum), 36 (C++ member), 34
indem: :DepthCalMode: :HIGH_ACCURACY (C++ indem::InstanceInfo::instance_id (C++
enumerator), 36 member), 34
indem: :DepthCalMode: :HIGH_SPEED (C++enu- indem: :InstanceInfo::location (C++ mem-
merator), 36 ber), 34
indem: :DetectorInfo (C++ struct), 35 indem: :InstanceInfo::location_cam (C++
indem: :DetectorInfo::finalBoxInfo (C++ member), 34
member), 35 indem: :InstanceInfo::rear_face_points
indem: :DetectorInfo: :img (C++ member), 35 (C++ member), 34
indem: : IMG_RESOLUTION (C++ enum), 35 indem: :InstancelInfo: :scale (C++ member),
indem: : IMG_RESOLUTION: : IMG_1280 (C++ enu- 34
merator), 35 indem: :InstanceInfo: :time (C++ member), 34
indem: : IMG_RESOLUTION: : IMG_640 (C++ enu- indem::InstanceInfo::valid (C++ member),
merator), 35 34
indem: : IMG_RESOLUTION: : IMG_DEFAULT (C++ indem::InstanceInfo::visible (C++ mem-
enumerator), 35 ber), 34
indem: : ImuData (C++ struct), 29 indem: :ModuleInfo (C++ struct), 31
indem: : ImuData: :accel (C++ member), 29 indem: :ModuleInfo::_baseline (C++ mem-
indem: : ImuData: :gyro (C++ member), 29 ber), 31
indem: : IMUParameter (C++ struct), 30 indem: :ModuleInfo::_designer (C++ mem-
indem: : IMUParameter: :_a0 (C++ member), 31 ber), 31
indem: : IMUParameter: :_Acc (C++ member),31 indem::ModuleInfo::_fireware_version
indem: : IMUParameter: :_g (C++ member), 30 (C++ member), 31
indem: : IMUParameter: :_g_max (C++ member), indem::ModulelInfo::_hardware_version
30 (C++ member), 31
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:ModuleInfo::_imu (C++ member), 31
:ModuleInfo::_lens (C++ member), 31
:ModuleInfo::_viewing_angle (C++

member), 31

:ModulelInfo::printInfo (C++ func-

tion), 31
:ModuleParameters (C++ struct), 33
:ModuleParameters::_device (C++
member), 33
:ModuleParameters::_imu (C++ mem-
ber), 33
:ModuleParameters: :_slam (C++ mem-
ber), 33

:MoudleAllParam (C++ struct), 32
:MoudleAllParam: :_baseline (C++

member), 32

:MoudleAllParam: :_camera_channel

(C++ member), 32

:MoudleAllParam: :_device (C++ mem-

ber), 33

:MoudleAllParam: : _imu (C++ member),

32

:MoudleAllParam: :_right_camera

(C++ member), 32

:MoudleAllParam: :_slam (C++ mem-

ber), 33

:MRCapbility (C++ enum), 36
:MRCapbility::GPU_NVidia (C++ enu-

merator), 36

:RESOLUTION (C++ enum), 36
:RESOLUTION: :RES_1280X800 (C++ enu-

merator), 36

:RESOLUTION: :RES_640X400 (C++ enu-

merator), 36

:RESOLUTION: :RES_DEFAULT (C++ enu-

merator), 36

:SlamParameter (C++ struct), 32
:SlamParameter: :_ceres_maxIterations

(C++ member), 32

:SlamParameter::_ceres_minlIterations

(C++ member), 32

:SlamParameter::_ceres_timelLimit

(C++ member), 32

:SlamParameter: :_numImuFrames

(C++ member), 32

:SlamParameter: :detection_maxNoKeypoints

(C++ member), 32

:SlamParameter: :detection_octaves

(C++ member), 32

:SlamParameter: :detection_threshold

(C++ member), 32

:SlamParameter: :displayImages

(C++ member), 32
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45



46



	产品
	简介
	尺寸结构
	产品数据
	产品规格
	传感器选型
	软件


	SDK
	平台支持
	SDK 安装
	Ubuntu 安装
	获取代码
	准备依赖
	编译代码
	编译样例
	结语

	Windows 源码安装
	软件准备
	配置准备
	编译OpenCV
	编译Demo
	运行Demo

	ROS Wrapper 安装
	ROS Kinetic
	环境准备
	ROS Kinetic (Ubuntu 16.04)

	编译代码
	运行节点


	SDK 数据样例
	获取设备信息
	获取原始图像
	获取imu数据
	获取矫正图像
	获取视差图像
	获取左右一致性检测视差图像
	获取高精度模式视差图像
	获取深度图像
	获取物体检测图像
	获取点云图像


	ROS接口
	ROS 如何使用

	API DOCS
	API
	API

	Types
	ImuData
	CameraParameter
	IMUParameter
	ModuleInfo
	SlamParameter
	MoudleAllParam
	ModuleParameters
	BoxInfo
	InstanceInfo
	DetectorInfo

	Enums
	IMG_RESOLUTION
	MRCapbility
	RESOLUTION
	DepthCalMode
	CLASS_NAME


	技术支持
	联系我们

	结语
	致谢

	索引

