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Chapter 2

SDK 5 &

« %§1% on Linux
« FEA
. TE

—+
PIANY

« OpenCV i

- ROS #}%&

2.1 Z%1% on Linux

RS

git clone https://github.com/slightech/MYNT-EYE-SDK-2.git

AR

cd mynt-eye-sdk-2/
make init

Y eI

make install



4 SDK 1§5%

> _build
4 _install
4 include
P mynteye
4 lib
4 cmake

mynteye-config-version.cmake

mynteye-config.cmake

mynteye-targets-release.cmake
mynteye-targets.cmake
libmynteye.2.0.0.dylib
libmynteye.2.dylib
libmynteye.dylib
b _output

CMake WA 5| AGRIFLTFHIZE, 75 % samples/CMakeLists.txt BRELE -

2.2 FEA
BEBIZE <sdk>/samples B, HIRHT REHEE: CR M ATEH] -

« api, APIZ#EM, K OpenCV -
* device, HHEIEHEMD, MK OpenCV -
«uve, EBEEO-

Hl APl ZH# 1, [FEASEHAH .

R

* OpenCV, HTExER -

Y

make samples
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23TH

(i
BN

BT device BEOMG, S REGHHH IMU .

./samples/_output/bin/device/camera_d

23 TH

FEBITE <sdk>/tools H3E, HEH—EHMHMWIA.

idas

make tools

cd tools/
sudo pip install -r requirements.txt

AR E

./tools/_output/bin/dataset/record

BOAKHIE dataset B3, MSHATEEZH% -

SRR
ST IMU B

python tools/analytics/imu_analytics.py -i dataset -c tools/config/mynteye/mynteye_config.yaml \
-al=-1.2,1.2 -gl= —-gdu=d -gsu=d -kl=

200+ BHE

iR & IMU B[] B,

#I1E# Doxygen



6 SDK 8%

python tools/analytics/stamp_analytics.py —-i dataset -c tools/config/mynteye/mynteye_config.yaml

12 992dmage Timestamp Diff Imu Timestamp Diff

Imu Count Per Image Intervel

PCTTTTTITIITITTT

(=] ]

o
ghiE

R ROS , S HTHIASH, 3 FF ROS Bag #4720 - T ROS HIEHIFIHHT, 1EM tools/README.md -

24 HE

HEARGHW glog , BABEALH glog_init.h B

HEXHSFHEAELH T/EHR, make cleanlog AJLUEH -
- MEFEITHFEMAAE, EEUY glog_init.h BFEBK FLAGS_v = 2; , EHimF-

2.5 OpenCV <G

I Hil SDK A5 AR A OpenCV , A FIMREIH s 5 -

2.6 ROS %

ROS HESLIAE <sdk> /wrappers/ros H3¥.

(iR

< ROS EfI% .

Y

cd <sdk>
make ros

NS

11T
BT AT,

source wrappers/ros/devel/setup.bash
roslaunch mynt_eye_ros_wrapper mynteye.launch

BITRAT A, FRTTIF RViz FUEEIR,

source wrappers/ros/devel/setup.bash
roslaunch mynt_eye_ros_wrapper display.launch
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Chapter 3

SRR U A

o REIRE UL
- FRSE
« IMU 25Ut
- EGEE
« IMU 3 Ui A

5t(2)

ct(2)

3.1 MEIF(E B Ui
AR FB Eipseicl AR | HEBEER | F 1iEA
B
VID vid 0x04B4 v/ X
PID pid 0x00F9 v X
HELI | name MYNT-EYE-? | v/ v/ Get 16 MYNT-EYE-+
S1000
FF3 5 serial_number v v Get 16
B HERRA | firmware_« v v/ Get 2 major,minor
version
fELERRZA | hardware_« X v/ Get 3 major,minor,flag
version
MR AR | spec_version X v/ Get 2 major,minor
LKA | lens_type X v/ Get/Set 4 vendor(2),produ
, 7K Set ELiA
0
IMU 2% | imu_type X v/ Get/Set 4 vendor(2),produ
, 7K Set LA
0
FHEEKEZ | nominal_« X v/ Get/Set 2 AL mm, R
baseline set XL 0
HARTFIREL. 5B uSB &R, WTHIESE.

. iRIEERE: TRIEHHEIEE (UVC Extension Unit) [FIEECHIREXEIRIE R, FRERLEL.



B R UL

32 BEBRZLGHY

BN Z
AR FB BAL | FE | UiEA
Gl width pX 2 uint16_t; [0,65535]
= height px 2 uint16_t; [0,65535]
fx 8 double
U=
G fy 8 double
N cX 8 double
SL cy 8 double
Wiy 22 B A model 1 uint8_t; pinhole,...
W28 24 coeffs[5] 40 double; k1,k2,p1,p2,k3
BBEANS AR PRERESAR - REZSHEFE, M2EED-
B0 5
Left Image #| Right Image FJZS#RFEE: -
AR FEB BhL | FHE | viEH
TERFERE | rotation[3][3] 72 double
FRLFERE | translation[3] 24 double

3.3 IMU S

IMU (4 5
AW FB BAL | FE | BB
o f5 E T acc_scale[3][3] | - 72 double
gyro_scale[3][3] 72 double
b acc_drift[3] 24 double
e gyro_drift[3] 24 double
R acc_noise[3] 24 double
|] R
REEE gyro_noise[3] 24 double
e o acc_bias[3] 24 double
ﬁ Wk
REBLEFE gyro_bias[3] 24 double
IMU #}Z>

Left Image E| IMU F) 25 HAERE -

#I{E# Doxygen




3.5 IMU 35 Vi BH

HR FB AL | FAE | U
TR HEFE | rotation[3][3] | - 72 double
FREHEFE | translation[3] | - 24 double

3.4 EBGEGE

ZWR FE BpL | FiiEk | UiBH
i 1D frame_id 2 uint16_t; [0,65535]
I E] 2, timestamp 10us | 4 uint32_t
BEYEETE] | exposure time | 10us | 2 uint16_t
Bl R T = BFHEERGR R -
IR ER
Name Header | Size FramelD | Timestamp | ExposureTime | Checksum
FAEL | 1 1 2 4 2 1
el uint8« | uint8_t uintlé_t | uint32_t uint16_t uint8_t
_t
iR 0x3B 0x08 (EUENZ | WilD ERREIRS) BRI [A] WA (EE
KN WA+ 5
%)

- HURERE AT, SEFFIZW-
o IR A EAAIRE RS 0.01 ms/ 10 us -

- 4 FRERR RIS A2 1.9 /N, i AR 8 it -
o IFTAI R THR L F FFER, TSR T HF AR 46 -

3.5 IMU 1A

IMU 15 >R ETE €1

Name Header | Serial Number
FHE | A 4

KA uint8« | uint32_t

t

A | 0x5A HIERE 0, ARG RN EGE 55— IMU B RFSS

IMU e 57 £ £

IMU PR B B B S8 2 IMU B, THEA IMU 83X 21 IMU B -

#I1E# Doxygen



B R UL

10
Name Header | State Size IMU Packets Checksum
FATE | 1 1 2 1
et} uint8« | uint8_t uint16_t - uint8_t
t
%) 0x5B EFRER 0, & | BIEAERD | rEEHIMU B | REEH (ﬁ?&ﬁﬂ@
R3PS e Ful)
IMU £,
IMU E1/VE, &—2H IMU 35 -
Name Serial Number | Timestamp Count IMU Datas
FAEL | 4 4 1
eVt uint32_t uint32_t uint8_t -
i) 735 IMU E/ERT R | IMU B2 E0E | FTE &/ IMU Bt
IMU BX
Name Offset FramelD Accelerometer Temperature | Gyroscope
FAEL 2 2 6 2 6
ey} int16_t uint16_t int16_t 3 int16_t int16_t * 3
Description | #H % 2/ i (8] B | BT ID | I E T xy z = | IMU B9 FEREAY x y z =%l
HIwE = HhrE HIE

o DR AIFEIR AT BAE S B R B E A

real = data x range / 0x10000 -

- InEETEREOAMED 89, FEIR{LEEEUAET 1000 deg/s -

- BEFEERE Y EE A
- ratio BIAE N 326.8 ,

real = data / ratio + offset -

offset BRINEH 25°C -
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Chapter 4

1A il

o P API UEEA
o TR EE LA

4.1

EHIEWASEI T, —2

541 APL 3G FH

B UVC FRERMY, TSEE UVC R TE B E XL .

RN
ZR FB FEE | BOME | &/AME | &AMEH | 26 | Flash #i | UiEA
3
by gain 2 24 0 48 Vv 0x12 * M H Bl
B, F
% E
SJ% | brightness/expdsure« | 120 0 240 v 0x14 KM H B
_time Bot, F
B E 1Y
STELE | contrast/blacke 127 0 255 v 0x10
_level_«
calibration
UVC FRUyETMSEINRE S, BILALH APl #1T Get & Set , 335 Min, Max, Default -

H & il




,20,25,30,35,40,4

00,250,333,500}

n2-

12 WA
HR FB FW | RN &AD| & =7/ | Flash | FTJB | #iE | %H
# & H & W Wht | EE | bk
% | framee | 2 25 10 60 Vv 0x21 XU « | ox0100 | 25 i
TP _rate CA« 5,
M C« il IE]
TRL WA
J9{10,15
IMU B | imu_« | 2 200 100 500 v 0x23 XU « | 0x0100 | B
x frequency CA~ BMOE
M _Ce 9{100,2
TRL
i# Jt | exposure«t 0 0 1 v OxOF XU « | 0x0100 | 0: JF
[ 5a _mode CA< B B
M _Ce 5 iR
TRL it
1: ﬂ‘%
1
& K| maxe |2 48 0 48 Vv 0xiD | XU_« | 0x0100 | JF
HEE _gain CA~ 5 H
M_C« 5] B
TRL it
Al &
E O
B (E
B K| maxe | 2 240 0 240 v 0x1B | XU_« | 0x0100 | JF
H/% ¥ e CA~ lﬁ E
i [H] exposurg:— M _Ce 5 R
_time TRL ot
Al &
E O
B {E
#H | desired: 2 192 0 255 v 0x19 XU _« | 0x0100
=E = CA<
brightness M_C+
TRL
R # |ir « 1 0 0 160 X - XU « | 0x0100
il control CA—
M_Ces
TRL
HDR hdr « | 1 0 0 1 v ox1F XU_« | 0x0100 | 0: 10-
T mode CA bit; 1:
M _Ce bit
TRL
E E | zerow - - - X - XU < | 0x0200
FRE o HAL
drift F Do
e UPL~
calibratign EX
# Br | erase« - - - X - XU <« | 0x0200
NiYa _chip HAL
F D«
UPL«
EX

#I{E# Doxygen



4.2 FHREE Y

4.2 i EIEE U7 R

2 FB Hboht W | ULEA
FEALIEH)EE | XU_CAM_CTRL_CHANNEL 0x0100 | 3

SV @R XU_HALF DUPLEX_CHANNEL 0x0200 | 20
IMU &3KiB3E | XU_IMUDATA_WRITE_CHANNEL | 0x0300 | 5
IMU M RE3E | XU_IMUDATA_READ_CHANNEL | 0x0400 | 2000
AHEIE XU_FILE_CHANNEL 0x0500 | 2000

Rl TE

FENLIE HE E SRR 22 Get & Set & Query FUFEHEE, H A Query 4854 Min, Max, Default -

X T E

I TIE AP TR Get B Set AUEHIEE, (IERTERIE -

IMU 358

FHSRIE KA R, IMU B HEE, 7]

W

T IMU BB -

S EE

RS  FESE . MU S A -

Name Header | Size File Checks
FHE 2 - 1
Evin uint8« | uint16_t - uint8_t
t
%) FRiR THERNERA | SRR | R CCHERNAFTE S Fa)

Header bit | Description

0 0: Get; 1: Set

1~4 RRE X

5 IMU 254

6 IR S5

7 FEE (R,

NS

Name ID Size Content
FHEC | A 2

#I1E# Doxygen
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B P U

Name ID Size Content
Pt uint8« | uint16_t -
t

%) WZID | AR | I

File ID | Max Size

M R 250

BIgES%5 | 2 | 250

IMU 238 500

#I{E# Doxygen



Chapter 5

RG]

5.1 R

X BB T TR R

Enumerations . . . . .. e e e
Intrinsics & EXtrinsiCs . . . . . . . . e
Datatypes . . . . . .
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Chapter 6

M ARG

6.1

PR FA

LR SR A 51 3% S P AL S P HE

Context . . . . e e e 27
Device . . . . e e e s 27
EXtrinsiCs . . . . . . e e e 27
device:Frame . . . . . L. L e e 27
glog_init . . .o 27
ImgData . . . . . . e e e e 27
ImuData . . . . . e e e e 28
Imulntrinsics . . . . . . . e e e e e 29
INtriNSICS . . . . . e e e e e e 29
device:MotionData . . . . . . . L e e e e 30
MotionIntrinsics . . . . . . . L e e e e 30
Optioninfo . . . . . . . e 30
runtime_error

SIHNGS_EIrOr . . . . o e 31
device:StreamData . . . . . . . L L e e 30

StreamRequest . . . . . L e 30
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Chapter 7

RERT

71

R

XEIIH TSR - 451 BRa USROS, FRIH R0

Context . . . . e e e e e 27
Device . . . . e e e e e 27
Extrinsics

Extrinsics, represent how the different datas are connected . . . . . . . . ... ... ... .. 27
device:Frame . . . . . L e 27
glog_init . . . 27
ImgData

Imagedata . . . . . . . . 27
ImuData

IMU data . . . . . . e e e e e e 28
Imulntrinsics

IMU intrinsics: scale, driftand variances . . . . . . . . . . .. ... Lo 29
Intrinsics

Stream intrinsics, . . . . . . . L e e 29
device:MotionData . . . . . . . L e e e e e 30
MotionlIntrinsics

Motion intrinsics, including accelerometer and gyroscope . . . . . . . ... ..o 30
Optioninfo

Optioninfo . . . . . . L e 30
device:StreamData . . . . . . . L L e e e e e 30
StreamRequest

Streamrequest . . . . . L L e 30

SHINGS_EIrOr . . . o e e 31
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Chapter 8

TR A

8.1

Enumerations

Public enumeration types.

M

enum Model : std::uint8_t { Model::STANDARD, Model::LAST }

Device model.
enum Stream : std::uint8_t {
Stream::.LEFT, Stream::RIGHT, Stream::LEFT_RECTIFIED, Stream::RIGHT_RECTIFIED,
Stream::DISPARITY, Stream::DISPARITY_NORMALIZED, Stream::DEPTH, Stream::POINTS,
Stream::LAST }

Streams define different type of data.
enum Capabilities : std::uint8_t {
Capabilities::STEREO, Capabilities::COLOR, Capabilities::DEPTH, Capabilities::POINTS,
Capabilities::FISHEYE, Capabilities::INFRARED, Capabilities::INFRARED2, Capabilities::IMU,
Capabilities::LAST }

Capabilities define the full set of functionality that the device might provide.
enum Info : std::uint8_t {
Info::DEVICE_NAME, Info::SERIAL_NUMBER, Info::FIRMWARE_VERSION, Info::HARDWARE_VERSION,
Info::SPEC_VERSION, Info::LENS_TYPE, Info::IMU_TYPE, Info::NOMINAL_BASELINE,
Info::LAST }

Camera info fields are read-only strings that can be queried from the device.
enum Option : std::uint8_t {
Option::GAIN, Option::BRIGHTNESS, Option::CONTRAST, Option::FRAME_RATE,
Option::IMU_FREQUENCY, Option::EXPOSURE_MODE, Option::MAX_GAIN, Option::MAX_EXPOSURE_TIME,
Option::DESIRED_BRIGHTNESS, Option::IR_CONTROL, Option::HDR_MODE, Option::ZERO_DRIFT_CALIBRATION,
Option::ERASE_CHIP, Option::LAST }

Camera control options define general configuration controls.
enum Source : std:uint8_t { Source::VIDEO_STREAMING, Source:MOTION_TRACKING, Source::ALL,
Source:: LAST }

Source allows the user to choose which data to be captured.
enum Format : std::uint32_t { Format::GREY = ((std::uint32_t)( 'G') | ((std::uint32_t)( 'R') << 8) | ((std:«
uint32_t)('E') << 16) | ((std::uint32_t)('Y") << 24)), Format:YUYV = ((std::uint32_t)('Y") | ((std::uint32_t)(
'U') << 8) | ((std:z:uint32_t)('Y") << 16) | ((std::uint32_t)( 'V') << 24)), Format::LAST }

Formats define how each stream can be encoded.
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8.1.1 1FEAREIA

Public enumeration types.

8.1.2 MZERAIIEA

8.1.2.1 Capabilities

enum Capabilities : std::uint8_t [strong]

Capabilities define the full set of functionality that the device might provide.

eS|

STEREO | Provices stereo stream

COLOR | Provices color stream

DEPTH | Provices depth stream

POINTS | Provices point cloud stream

FISHEYE | Provices fisheye stream

INFRARED | Provices infrared stream

INFRARED?2 | Provices second infrared stream

MU | Provices IMU (accelerometer, gyroscope) data

LAST | Last guard

8.1.2.2 Format

enum Format : std::uint32_t [strong]

Formats define how each stream can be encoded.

M E
GREY | Greyscale, 8 bits per pixel
YUYV | YUV 4:2:2, 16 bits per pixel
LAST | Last guard

8.1.2.3 Info

enum Info :

Camera info fields are read-only strings that can be queried from the device.

std::uint8_t [strong]

#I{E# Doxygen



8.1 Enumerations
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MEHE

DEVICE_NAME

Device name

SERIAL_NUMBER

Serial number

FIRMWARE_VERSION

Firmware version

HARDWARE_VERSION

Hardware version

SPEC_VERSION

Spec version

LENS_TYPE | Lens type
IMU_TYPE | IMU type
NOMINAL_BASELINE | Nominal baseline
LAST | Last guard
8.1.24 Model
enum Model : std::uint8_t [strong]
Device model.
eIl
STANDARD | Standard
LAST | Last guard
8.1.2.5 Option
enum Option : std::uint8_t [strong]

Camera control options define general configuration controls.

MEHE

GAIN | Image gain, setting it if manual-exposure

BRIGHTNESS

Image brightness, setting it if manual-exposure

CONTRAST | Image contrast

FRAME_RATE

Image frame rate, must set IMU_FREQUENCY together

IMU_FREQUENCY

IMU frequency, must set FRAME_RATE together

EXPOSURE_MODE

Exposure mode 0: enable auto-exposure 1: disable auto-exposure
(manual-exposure)

MAX_GAIN

Max gain, setting it if auto-exposure

MAX_EXPOSURE_TIME

Max exposure time, setting it if auto-exposure

DESIRED_BRIGHTNESS

Desired brightness

IR_CONTROL

IR control

HDR_MODE

HDR mode 0: 10-bit 1: 12-bit

ZERO_DRIFT_CALIBRATION

Zero drift calibration

ERASE_CHIP

Erase chip
=fase-chip

’%ﬂ?’t‘% Doxygen LAST

Last guard
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8.1.2.6 Source

enum Source : std::uint8_t [strong]
Source allows the user to choose which data to be captured.

M e
VIDEO_STREAMING | Video streaming of stereo, color, depth, etc.
MOTION_TRACKING | Motion tracking of IMU (accelerometer, gyroscope)
ALL | Enable everything together
LAST | Last guard

8.1.2.7 Stream

enum Stream : std::uint8_t [strong]
Streams define different type of data.

M E

LEFT | Left stream
RIGHT | Right stream
LEFT _RECTIFIED | Left stream, rectified
RIGHT_RECTIFIED | Right stream, rectified
DISPARITY | Disparity stream
DISPARITY_NORMALIZED | Disparity stream, normalized
DEPTH | Depth stream
POINTS | Point cloud stream
LAST | Last guard

#I{E# Doxygen
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8.2 Intrinsics & Extrinsics

Intrinsic and extrinsic properties.

"

« struct Intrinsics
Stream intrinsics,
« struct Imulntrinsics
IMU intrinsics: scale, drift and variances.
struct MotionlIntrinsics

Motion intrinsics, including accelerometer and gyroscope.
struct Extrinsics

Extrinsics, represent how the different datas are connected.

8.2.1 TEHHTHEIA

Intrinsic and extrinsic properties.

#I1E# Doxygen
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8.3 Datatypes

Public data types.

"

« struct ImgData

Image data.
« struct ImuData

IMU data.
« struct Optioninfo

Option info.

8.3.1 AR

Public data types.

#I{E# Doxygen



Chapter 9
R

9.1 Contextzk 7%
9.2 Devicelk %

9.3 ExtrinsicsZ5 14K 2%

Extrinsics, represent how the different datas are connected.

Public J& £

 double rotation [3][3]

rotation matrix
» double translation [3]

translation vector

9.3.1 FAHHEA

Extrinsics, represent how the different datas are connected.

9.4 device::FrameZk &%
9.5 glog_ init{5iE 1k %

9.6 ImgDataZi )k 2%

Image data.
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Rt

Public J& 1'£

» std::uint16_t frame_id
Image frame id
+ std::uint32_t timestamp

Image timestamp in 0.01ms
+ std::uint16_t exposure_time

Image exposure time in 0.01ms

9.6.1 1EAHTEIA

Image data.

9.7 ImuDataZ5fi &k 2%

IMU data.

Public J& £

e std:uint16_t frame_id
Image frame id
+ std::uint32_t timestamp

IMU timestamp in 0.01ms
 double accel [3]

IMU accelerometer data for 3-axis: X, Y, Z.
» double gyro [3]

IMU gyroscope data for 3-axis: X, Y, Z.
» double temperature

IMU temperature

9.7.1 LA

IMU data.

9.7.2.1 accel

double ImuData::accel[3]

IMU accelerometer data for 3-axis: X, Y, Z.

#I{E# Doxygen



9.8 ImulntrinsicsZ5 & 2% 29

9.7.2.2 gyro

double ImuData::gyrol[3]

IMU gyroscope data for 3-axis: X, Y, Z.

9.8 ImulntrinsicsZ5 4 {4k 2%

IMU intrinsics: scale, drift and variances.

Public /& '£

» double scale [3][3]

Scale X cross axis cross axis cross axis Scale Y cross axis cross axis cross axis Scale Z
» double noise [3]

Noise density variances
» double bias [3]

Random walk variances

9.8.1 1FEATHEIA

IMU intrinsics: scale, drift and variances.

9.9 IntrinsicsZ5 1R 7%

Stream intrinsics,

Public J& £

o std::uint16_t width

width of the image in pixels
 std::uint16_t height

height of the image in pixels
+ double fx

focal length of the image plane, as a multiple of pixel width
» double fy

focal length of the image plane, as a multiple of pixel height
» double cx

horizontal coordinate of the principal point of the image
» double cy

vertical coordinate of the principal point of the image
» std::uint8_t model

distortion model of the image
» double coeffs [5]

distortion coefficients: k1,k2,p1,p2,k3

#I1E# Doxygen
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9.9.1 AR

Stream intrinsics,

9.10 device:MotionDataZ% 4k £:%
9.11 MotionIntrinsics%5 4 1K 2%
Motion intrinsics, including accelerometer and gyroscope.

9.11.1 EAHLA

Motion intrinsics, including accelerometer and gyroscope.

9.12 OptioninfoZ5 141k 7%

Option info.

9421 EAHLA

Option info.

9.13 device::StreamDataZ&5 F 1k 5%

9.14 StreamRequest45 M4 {4 7%

Stream request.

Public J& £

» std:uint16_t width
width in pixels

+ std:uint16_t height
height in pixels

+ Format format
stream pixel format

+ std:uint16_t fps

frames per second (unused)

#I{E# Doxygen



9.15 strings_errork &%

31

9141 F4HHIA

Stream request.

9.15 strings_errork 2%

25 strings_error 4E& K R A

runtime_error

strings_error
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