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Thank you for purchasing SIYI’s product.

Z7T6 is a mini size and light weight dual-sensor optical pod, optical camera and thermal
imaging camera collaborate efficiently. 640 x 512 resolution thermal imaging sensor, 4K
video recording and photography powered by an 1/2.8-inch Sony CMOS, optional and
powerful Al recognition and tracking function self-developed by SIYI, yaw axis 540-
degree rotation, abundant gimbal control interface compatible with both SIYI links and
third-party links. High accuracy and high collaboration control algorithms ensure stable
imaging during flight. In a word, ZT6 is a rare and good payload for multi-rotors, VTOLSs,

planes, and robotics.

To ensure you a good experience of the product, please read this manual carefully. If you
encounter any issue using the product, please consult the manual or check the online pages
of this product on SIYT official website (https://www.siyi.biz/en). You can also write an

email to SIYT official A/S center (support@siyi.biz).
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Contact Us: SI'YI Official Website (https://SIY1. biz/en)

SIYT User Group -
Facebook

Facebook

Linkedln

YouTube
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User Manual Update Log
Version Date Updates
1.2 2024.3 1. SIYI Gimbal SDK

1. SIYI Gimbal SDK
2. Instruction for Al follow

1.1 2024.3 3. Instruction for SIYI FPV Windows software
4. Main firmware update log
1.0 2023.12 Initial version.
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READ TIPS

Icons

Please pay more attention to content indicated with the following marks:

& DANGER Dangerous manipulation probably leads to human injuries.
& WARNING Warnings on manipulation possibly leads to human injuries.

& CAUTION Cautions on what manipulation may lead to property loss.

@ Prohibited oMandatory OMark

Safety

ZT6 mini dual-sensor optical pod is designed for professional application in specific
scenes, which has been done necessary configuration before delivery, it is forbidden to
disassemble the gimbal or to change its mechanical structure. And don’t add more payload
to the gimbal other than its own camera. Gimbal camera is designed with very precise
structure, users who approach to the equipment should have the basic knowledge of how
to operate it. Irregular or irresponsible manipulations to the device may cause damage,
property loss, or human injuries, and SIYT Technology is not obliged to any of the damage,
loss, or injury. It is prohibited to use SIYI products for military purpose. Users under 14
years’ old should follow an experienced trainer’s guide. Disassembling or modification to
the system is prohibited without permission from its manufacturer, SIYI Technology.
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Storage / Carrying / Recycling

When your SIYI product is left unused, or you are bringing it outdoors, or the product life

has expired, please do read the below precautions.

& DANGER

Always place your SIYT products at places where babies or kids do not reach.
SIYT products should be placed in places which are too hot (above 60°C) or too cold

(under -20°C).

& CAUTION

SIYT products should not be placed in places under direct sunshine or too dusty or too wet.
Carrying or transporting SIYI products should avoid vibration or shatter by which

components may break.
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1 INTRODUCTION

1.1 Product Features

Dual Sensors, Mini Size & Lightweight

Z7T6 is a mini size and lightweight optical pod integrated with an optical sensor and a
thermal imaging sensor. Dual sensors collaborate efficiently to detect heat sources and

measure temperature, to capture clear picture and provide a broad view.

High Resolution Thermal Imaging

Full-Image Thermometric / Point Thermometric / Box Thermometric

ZT6 mini dual-sensor optical pod carries a 640 x 512 resolution thermal imaging sensor of
13 mm focal length and 30 fps frame rate. Vision is wide, video is smooth and clear.
Quick and accurate reactions can be taken as long as abnormal heat source is detected

where temperature can be measured by touching on infrared images.

Al Enhanced Smart Recognition and Tracking
ZT6 works with the optional SIYI Al tracking module, which combines SIYT’s self-
developed Al algorithm and collaborate with SIYT optical pods (gimbal cameras) to

12/162
2024 SIYI Technology Copyright



QTVT
JL1L 11

achieve real-time tracking and capture of targets, and real-time focusing and zooming to
highlight the selected object in the picture. The target will always be in the center of the

picture and maintain a clearly visible proportion of the picture.

It supports the anti-lost function. During the following process, if the target is blocked or
briefly leaves the monitoring screen, the Al tracking module can automatically recognize

and continue tracking when it re-enters the monitoring screen.

Powerful Comprehensive UAV Imaging System

Z'T6 mini dual sensor 1/2.8-inch Sony CMOS, which supports powerful 4K video
recording and 6x digital zoom. Silky movement, smooth zoom, distant scenery, now

within reach.

*The picture files captured by ZT6 can be written with GPS location information and time attributes.

Infrared Zoom

Thermal camera supports 2x digital zoom and accurately controls more picture details.

Synchronized Zoom

Thermal imaging camera and zoom camera can zoom in and out synchronously in the
same perspective. The operator can quickly obtain valuable information by comparing the

details of the picture.
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Video Split-Image

ZT6 can split image for the two sensors to stream combined videos from optical camera

and thermal camera.

Yaw Axis 540-Degree Rotation

The yaw axis of ZT6 mini dual-sensor optical pod rotates in a range of 540 degrees,

providing 360-degree vision around.

Incomparable Gimbal Control Interface

SIYT optical pods' (gimbal cameras') powerful compatibility contribute to smart robotics
ecology in all dimensions. They can be controlled through traditional S.Bus signal by
switches and dials, or through Ethernet by touchscreen or by UDP / TCP commands based
on SIYI gimbal SDK, or through UART by SIYI gimbal SDK or by mainstream open-

source protocols ArduPilot and PX4 (Mavlink).

Gimbal Working Mode

Nose Mode

14 /162
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Gimbal mounted on the head of the plane at an angle of 90 degrees to the horizon will
automatically enter the nose mode, which is easy for installation on VTOL drones and

planes to achieve an excellent angle and a wider field of view.

Upside Down Mode

Gimbal automatically activates upside down mode when it is placed upside down, very
convenient to be mounted on multiple kinds of vehicles like UGV, USV, robot dog, and

more robotics.

Follow Mode

Horizontally, gimbal follows when aircraft rotates.

Lock Mode

Horizontally, gimbal does not follow when aircraft rotates.

FPV Mode

Gimbal rotates simultaneously as aircraft rolls to get FPV view, and output enhanced

stable images.

High Accuracy and High Collaboration Control Algorithms

SIYT has done even more in control algorithms and stabilization algorithms.
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IMU Calibration Algorithms

Compensate and correct errors of the inertial measurement unit, reduce interference factors
such as zero bias, scale factor, inter-axis error, temperature drift, noise, etc., greatly
improve the measurement accuracy of IMU, and improve the stability of the gimbal in

large temperature differences, wide margin steering, and strong vibration environments.

Attitude Fusion Algorithms

Comprehensively utilize the data of sensors such as accelerometers and gyroscopes, obtain
the pitch angle, roll angle, and yaw angle of the gimbal through mathematical models and
filtering algorithms, and fuse this information to effectively improve system performance,

stability, and robustness.

Industry-Level 3-Axis Stabilization Algorithms

Deeply integrate and utilize 3-axis gyroscopes, 3-axis accelerometers, PID controllers,
motors, and magnetic encoders to achieve gimbal attitude stabilization control and

continuously output stable high-definition video images during motion.

High-Precision FOC Motor Control Algorithms

Control the current components of the motor to control torque and magnetic field
respectively, thereby achieving decoupling control of the brushless motor and greatly

reducing picture jitter.
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1.3 Technical Specification

Overall
) Ethernet / CVBS
Video Output Port Micro-HDMI
S.Bus
Control Signal Input Port UART
Ethernet UDP / TCP
Control Signal Output Port S.Bus
High Accuracy ;?:;
3 Axis Stabilization
Roll
. 11~252V
Working Voltage (3S to 6S)
. Average 6.5 W
Power Consumption Summit 15 W
Waterproof Level IP53
Working Temperature -10~50°C
Dimension 73.5x75x 131.5 mm
Weight Exclud.lng Ant.l—V.lbrat.lon Board: 177 g
Including Anti-Vibration Board: 197 g

Gimbal
Angular Vibration Range +0.01°
Controllable Pitch Angle -90° ~ +25°
Controllable Yaw Angle -270° ~+270°
Rotatable Roll Angle -45° ~ +45°
Optical Camera
Lens Fixed Focal Length
6x Digital Zoom

Equivalent Focal Length 20 mm

Image Sensor

Sony 1/2.7 Inch CMOS
8 MP Effective Resolution
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1
Aperture F238
Diagonal 93°
FOV Horizontal 84.5°
4K (3840 x 2160) @ 30 fps

2K (2560 x 1440) @ 30 fps
1080p (1920 x 1080) @ 30 fps
720p (1280 x 720) @ 30 fps

Video Recording Resolution

Still Photo Resolution 4K (3840 x 2160)

Thermal Imaging Camera

Thermal Sensor Uncooled VOx Microbolometer
Resolution 640 x 512
Zoom 2X Digital

Focal Length: 13 mm
Aperture: F1.0

Lens Fixed Focus
Athermalization
Wavelength Range 8~ 14 um
Temperature Measuring High Gain: -20 ~ +150°C
Range Low Gain: 50 ~+550°C
Temperature Measuring +2°C (-20 ~ +150°C)
Accuracy +5°C (50 ~ +550°C)

Full Image Thermometric

Temperature Measuring Point Thermometric

Mode Box Thermometric
General Camera Specs
Video Storage Bitrate 15 Mbps (H.265 Codec)

. FAT32

File Storage Format ExFAT
Image Format JPG
Video Format MP4

Supported MicroSD Cards MicroSD Class10, Max 256 GB
Still Photography Mode Single
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White Balance

Auto

o Mark

To make sure that you get smoothly recorded video, please format the SD card, and make

the minimum storage unit as 64 KB before recording.

Please format the SD card to FAT32 before camera firmware upgrade.
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1.4 Packing List

1 x ZT6 Mini Dual-Sensor Optical Pod

1 x MK15/HM30 Air Unit S.Bus Y Cable
(Connect SIYI MK15 and HM30 air unit’s S.Bus port to acquire control signal, then one connector of the
cable goes to SIYI gimbal, another goes to flight controller)

1 x 3in 1 Control Cable
(A universal cable for ZT30, ZT6, ZR30, and A8 mini, it connects SIYI gimbal’s control signal port with
SIYT link and controller, including UART control input, S.Bus input and output)

1 x ZT6 Power Cable
(Power supply cable for ZT6)

1 x SIYT Gimbal Ethernet Cable
(A backup cable for customer DIY purpose to connect SIYI gimbal to third-party Ethernet devices)

1 x SIYI Gimbal to SIYI Link Cable
(An all-in-one cable for only touch screen control to SIYI gimbal through SIYT link, it can power SIYI
gimbal and can also transfer video stream and control signal)

1 x SIYI Gimbal Ethernet to RJ45 Cable
(Connect SIYI gimbal with RJ45 device directly)

1 x SIYI Gimbal to PX4 / ArduPilot Flight Controller UART Cable
(A universal cable for ZT30, ZT6, ZR30, and A8 mini, it connects SIYI gimbal to the UART port on PX4
/ ArduPilot flight controller for data communication and gimbal control)

1 x ZT6 Screw Pack
(Using with the fixing board to mount ZT6, including 6 x Hex Socket Large Flat Head Cap Screw TM3*8)
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1.5 Indicator Definition

The status indicator on SIYI gimbal uses three different colors and different blinking

frequencies to indicate the system’s working or abnormal status.

O Solid Green: Normally working.

O Slow Green Blinks: S.Bus signal input is normal.

O O Double Green Blinks: Integrating flight controller attitude data is normal.

@® Slow Red Blinks: One of or all the firmware does not match (camera firmware, gimbal
firmware, zoom firmware).

@® @® @ Triple Red Blinks: Failed to identify zoom module (for optical zoom gimbal
camera only).

@ ® O Red-Red-Yellow Blinks Continuously: Failed to identify camera board.

O Yellow Blinks: Power input voltage is low (lower than 10 V).

@ @ Double Red Blinks: IMU temperature rising is abnormal.

O O Double Yellow Blinks: IMU temperature is rising.

O O O Triple Yellow Blinks: IMU temperature is abnormal.
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2 GET READY TO USE ZT6

2.1 Installation

Screw Holes’ Position and Distance

45 .

/ I c’\\ 13

(o

@ ®
R—%°) (0)

@)

40

o Mark

The specs of the screws for fixing the four tube screws are M3*8 mm. Quantity: 4.

Welcome to contact SIYT to get the SIYI Gimbal 3D Model for pre-installation.
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2.2 Connection and Power

SIYT optical pod and gimbal camera can be powered in many ways. If you plan to carry
SIYI gimbal by your plane and the plane may roll in a wide margin, then please use
connect SIYT gimbal’s power port directly by a 3S to 6S power battery, not through power

distribution board or air unit.

24 /162
2024 SIYI Technology Copyright



QTVT
JL1L 11

2.3 Interesting Functions and Cautions

SIYT optical pod and gimbal camera support abundant interesting functions.

2.3.1 Capture with Time and Location Information

SIYT optical pod and gimbal camera can save time and location information into captured

pictures in EXIF format. The preconditions that the function will work are:

® Time Information: The ground station must connect to internet and run the latest SIYI

FPV app.

® [ocation Information: Gimbal must be communicating with the flight controller

through UART.

° Mark

Location information can only be acquired from Mavlink protocol at this moment.
The above functions are only available in SIYI optical pods and gimbal cameras which
support capturing pictures and TF card recording and can communicate with the flight

controller (ZT30, ZT6, ZR30, ZR10, A8 mini).
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2.3.2 Synchronize Shooting and Split Image

ZT6 mini dual-sensor optical pod’s zoom camera, wide angle camera, and thermal imaging
camera can shoot images simultaneously in flexible combinations. Welcome to refer to

chapter 4.1 to 4.4 in this manual for more detail.

2.3.3 Output Four Video Streams from the Same RTSP Addresses

SIYT optical pods and gimbal cameras can output up to four video streams from the same

RTSP addresses.
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3 GIMBAL CONTROL

SIYT optical pod (gimbal camera) support multiple methods to control.

3.1 Enable AI Recognition, Tracking, and Follow through SIYI Al
Tracking Module Using SIYI Optical Pod (Gimbal Camera) and SIYI
Link

SIYT optical pod (gimbal camera) can connect to SIYI link through SIYI Al tracking
module and enable Al recognition, tracking, and follow feature through SIYI FPV app or

SIYT QGC app while the air unit is communicating with the ground unit.

It is necessary to prepare the tools, firmware, and software below before controlling

gimbal camera in this way.

® SIYI Links (MK32 Standard Combo / HM30 / MK 15 Enterprise Standard Combo is
suggested for excellent compatibility with SIYT gimbal cameras)

® SIYI Optical Pod (Gimbal Camera)

® Flight Controller

® SIYI Al Tracking Module

o Mark

Above products can be purchased from SIYT directly or from SIYT authorized dealers.
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SIYI Gimbal to SIYI Link Cable

O Mark

Above tools come with product package.

® SIYIFPV App (v2.5.15.695 or latest version)

® SIYIQGC App

O Mark

Above software can be downloaded from relevant product page on SIYT official website.

Steps

1. Confirm if gimbal camera’s firmware has been upgraded to be compatible with SIYI

Al tracking module and the Al follow function.

2. Confirm if SIYI FPV app has been upgraded to be compatible with SIYI Al tracking

module and the Al follow function.

3. Please refer to the picture below to connect SIYI Al tracking module with SIYI gimbal

camera and SIYT link.
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SIYI Al Tracking Module

1.7
e

Biia
3%0
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Standard Cable

Ethernet Video Stream ____
& Protocol Control

Air Unit Power Input

Standard Cable

[ ny

=] 44

rr
=

J

Gimbal Power Input

MK15 / HM30 Air Unit

4. Please refer to the picture below to connect SIYI gimbal camera with flight controller

and integrate attitude data.
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N7 Autopilot

-
......

I UART Control | ”

Standard Cable

Gimbal Power Input

5. Run SIYI FPV app, go to “Settings - Addresses”, and select “SIYI Al Camera”.

SETTINGS

Camera IP

Slyl Camera 1
SlYl Camera 2

SIYl Al Camera

rtsp://192.168.144.25:8554/main.264

6. Return to main image, touch the Al tracking function button to enable the function.

7. Confirm if the flight controller integration button shows up (which means flight

controller attitude data is integrated).
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8. Switch flight mode to “Guided” and configure the max flight speed.

3,727 134800 ArcuCopter V444 (dbb3a281)

9. Touch the Al follow button to enable target follow function.

10. Touch the Al tracking / follow button again to disable the function.

SIVI SKMEPVIEIERETIE 3 EiEE Ti71 -50dBm RCRSSE102 ) 366KE s e @

& DANGER

Considering flight safety, it is recommended to use the Al follow function and obstacle

avoidance function together.
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When the Al follow function is activated, the operator will not be able to manually control

the flight, and the ground station cannot use the guided mode to control the aircraft.
Switching flight mode can regain control.

When the Al follow function is activated, please ensure that the view on the follow route is
clear and free of obstacles, and always pay attention to flight safety. When encountering
obstacles, please immediately take over the flight manually and re-plan the route.

When the tracking target is lost, the aircraft will hover.

O Mark

Using SIYI Al tracking module with multiple-sensor optical pods, in SIYI FPV app, the
main stream of the optical pod should be configured as zoom camera.

When the tracked object is higher than the multi-rotor drone on the horizontal plane, Al
follow function does not work; when the tracked object and the multi-rotor drone are on

the same horizontal plane, Al follow function works best.
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3.2 Control SIYI Optical Pod (Gimbal Camera) in SIYI FPV App or SIYI

QGC App through SIYI link

SIYT optical pod (gimbal camera) can connect to SIYI link directly to control gimbal

rotation, gimbal functions, and video display in SIYI FPV app or SIYI QGC app when the

air unit is communicating with the ground unit.

Ethernet Video Stream & Protocol Control

Standard Cable

Gimbal Power Input

3.2.1 Preparation

Standard Cable

Air Unit Power Input

ETERLL
NV

EH
Iz
I
1]

2 1Hvn

MK15 / HM30 Air Unit

It is necessary to prepare the tools, firmware, and software below before controlling

gimbal camera in this way.
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SIYI Links (MK32 Standard Combo / HM30 / MK 15 Enterprise Standard Combo 1is

Q
()
o

suggested for excellent compatibility with SIYI gimbal cameras)

® SIYI Optical Pod (Gimbal Camera)

O Mark

Above products can be purchased from SIYI directly or from SIYT authorized dealers.

® SIYI Gimbal to SIYI Link Cable

O Mark

Above tools come with product package.

® SIYIFPV App (v2.5.15.691 or latest version)

® SIYIQGC App

O Mark

Above software can be downloaded from relevant product page on SIYT official website.

SIYI FPV App Steps
1. Power the air unit and bind it with the ground unit.
2. Use SIYI Gimbal to SIYI Link Cable to connect the air unit’s Ethernet port to the

gimbal camera’s Ethernet port.
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3. Update SIYI FPV app to the latest.

4. Run SIYI FPV app, go to “Settings” and select the relevant SIYI camera type with
main / sub stream, video stream will display. Gimbal motion and camera functions can

be controlled by the application.

SIYT QGC App Steps

1. Power the air unit and bind it with the ground unit.

2. Use SIYI Gimbal to SIYI Link Cable to connect the air unit’s Ethernet port to the
gimbal camera’s Ethernet port.

3. Run SIYI QGC app, go to “Comm Links — Video Settings”, and select “RTSP Video
Stream” for “Source”, then enter the default RTSP addresses of SIYI gimbal camera,
video stream will display. Gimbal motion and camera functions can be controlled by

the application.

3.2.2 Gimbal Pitch and Yaw Rotation

While SIYT FPV App or SIYI QGC app is running,
Sliding on touchscreen can control gimbal rotation. Sliding left and right are yaw rotation,
up and down are gimbal pitch rotation.

Double tap touchscreen, gimbal will automatically center.

o Mark
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Slide on touchscreen and hold it, gimbal will continue rotating till it reaches physical limit.

Farther that you hold it from the center of the screen, faster the gimbal rotates.

3.2.3 Zoom and Focus

While SIYT FPV App or SIYI QGC app is running,
Touching “Zoom in” or “Zoom out” icon on can control the zoom camera.

Click the touchscreen once, optical zoom gimbal camera will focus automatically.

3.2.4 Take pictures and Record Video

While SIYT FPV App or SIYI QGC app is running,

Touch “Photo” icon once on to take a picture. Touch “Record” icon to start video

recording. Touch “Recording” icon to stop video recording.

o Mark

Before taking a picture or recording video, it is necessary to insert SD card into the camera.
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3.3 Control SIYI Optical Pod (Gimbal Camera) in SIYI QGC (Windows)

Software through SIYI Link

SIYT optical pod (gimbal camera) can connect to SIYI link directly to control gimbal
rotation, gimbal functions, and video display in SIYI QGC Windows software when the air

unit is communicating with the ground unit.

Ethernet Video Stream & Protocol Control

Air Unit Power Input

Standard Cable

c
>
=
=
=
o]

m.
Ik
I
I

MK15 / HM30 Air Unit

Gimbal Power Input

3.3.1 Preparation
It is necessary to prepare tools, firmware, and software below before controlling gimbal
camera in this way.
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SIYI Links (MK32 Standard Combo / HM30 / MK 15 Enterprise Standard Combo 1is

Q
()
o

suggested for excellent compatibility with SIYI gimbal cameras)

® SIYI Optical Pod (Gimbal Camera)

O Mark

Above products can be purchased from SIYI directly or from SIYT authorized dealers.

® SIYI Gimbal to SIYI Link Cable

O Mark

Above tools come with product package.

® SIYI QGC Windows Software

O Mark

Above software can be downloaded from relevant product page on SIYT official website.

Steps

1. Power the air unit and bind it with the ground unit.

2. Use SIYI Gimbal to SIYI Link Cable to connect the air unit’s Ethernet port with the
gimbal’s Ethernet port.

3. Then connect the ground unit of the SIYT link to the Windows computer.
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4. Modify the computer’s Ethernet settings to have the same gateway with SIYI link and

avoid IP addresses conflict.

For example, let’s assign “192.168.144.30” for the computer IP addresses.

Internet HHYARAR 4 (TCP/IPv4) @iE X

=4
MRAESISIHIEE, WALIEMEEERN 1P 28, B, (FRENA
BEGFERRMMREESN P 2E.

O EFEEE 1P #55HO)
@ FEEFES IP #54H(S):

1P H531k(1): 192 . 168 . 144 . 30
FREEU): 255 .255.255. 0
BOARIE(D):

@ EFTES DNS BSEinaHE):
EifE DNS BSS(P):

=M DNS BESH(A):

[Ipich g can st =(}] =ERV)...

(w ]

5. Run SIYI QGC Windows software, go to “Comm Links — Video Settings”, and select
“RTSP Video Stream” for “Source”, then enter the default RTSP addresses of SIYI

gimbal camera, video stream will display. Gimbal motion and camera functions can be

controlled by mouse in QGroundControl.

3.3.2 Gimbal Pitch and Yaw Rotation

While SIYT QGC Windows software is running,

Drag the mouse on screen can control gimbal rotation. Dragging the mouse left and right

are yaw rotation, up and down are pitch rotation.
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Double click the mouse on screen, gimbal will automatically center.

O Mark

Drag the mouse on screen and hold it, gimbal will continue rotating unless there is a

physical stop. Farther you hold it from the center of the screen, faster the gimbal rotates.

3.3.3 Zoom and Focus

While SIYT QGC Windows software is running,
Clicking “Zoom in” or “Zoom out” icon on can control the zoom camera.

Click on screen, optical zoom camera will focus automatically.

3.3.4 Take pictures and Record Video

While SIYT QGC Windows software is running,
Click “Photo” icon once on to take a picture. Click “Record” icon to start video recording.

Click “Recording” icon to stop video recording.

o Mark

Before taking a picture or recording video, it is necessary to insert SD card into gimbal

camera.
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3.4 Control SIYI Optical Pod (Gimbal Camera) by S.Bus Signal and

Forward S.Bus Signal to Flight Controller through SIYI Link

SIYT optical pod (gimbal camera) can be connected to the air unit of SIYI link and the
flight controller simultaneously for attitude control through joysticks, dials, switches, and

buttons on a remote controller or on an SIYI handheld ground station.

Air Unit Power Input

3388

S.Bus Signal Control

standard Cable

Gimbal Power Input

3.4.1 Preparation

It is necessary to prepare tools, firmware, and software below before controlling gimbal

camera in this way.

® SIYI Links (MK32 Standard Combo / HM30 / MK 15 Enterprise Standard Combo is
suggested for excellent compatibility with SIYT gimbal cameras)

® SIYI Optical Pod (Gimbal Camera)
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Above products can be purchased from SIYI directly or from SIYT authorized dealers.

® SIYI Gimbal to SIYI Link Cable
® 3 in 1 Control Cable (For ZT30, ZT6, ZR30, and A8 mini)

® MKI15/HM30 Air Unit S.Bus Y Cable

0 Mark

Above tools come with product package.

® C(Cable (USB-C to USB-A)

0 Mark

Above tools should be prepared by customer.

® SIYIPC Assistant (v1.3.9 or latest version)

0 Mark

Above software can be downloaded from relevant product page on SIYT official website.

Steps
1. Power the air unit and bind it with the ground unit.
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2. Use SIYI Gimbal to SIYI Link Cable to connect the air unit’s Ethernet port with

gimbal’s Ethernet port.

W

Wire the 3 in 1 Control Cable with the MK15 / HM30 Air Unit S.Bus Y Cable.

4. Then use the combined cable to connect the air unit’s RC port and the gimbal’s control
signal port.

5. Install and run SIYI PC Assistant on Windows computer.

6. Use the USB-C to USB-A cable to connect the gimbal to the computer, then run SIYI

PC Assistant and go to “Gimbal Config” page.

English

gimbal config

CH Config Camera Config FW VER: 0.1.5

Auto Focus| 8 IP Config |192. 168. 144. 25
Zocm Gateway Config 192.168.144.1

Manual Focus
Work Mode Of Gimbal Follow

Yaw
Main stream ZOOM&Thermal
Pitch

Sub stream Wide Angle
Auto Center

Photo Rec stream resolution | ZOOM&Thermal

Record Zoom Mode | Normal
Motion Mode 1 imaging zoom linkage Close

Turn Down Auto recording @

Video Mode 15 o
ave

IMU caliration
Gyroscope (degree/s)

‘ 0 9 H ~0.0 H ~0.0 H 5.0 | IMU thermostat 0 ACC Calibration
Y Z Mod

Acceleratlon(g) ‘I\TL Temp:59.97 C \CC Calibrate
| 0.00 || 0.00 | |-1.00 || 1.00 | TOP:
X v I lCon Temp:0.00 C

Next

Check [MU Calibrate ‘Ambient Temp:25.0 ‘Cl= Canool Bottom:

7. Under “Channel Config” page, assign the communication channel 1 to 16 to target
gimbal and camera functions according to your requirement.
8. For the assigned channels, operate their mapped joysticks, dials, switches, and buttons

on the handheld ground station to confirm if they are working normally.
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3.4.2 Gimbal Pitch and Yaw Rotation (Taking an example of Dial Control)

Below is suggested channel mapping settings for testing, customers are free to assign
channel mappings as required through SIYI TX app.

® Channel 7 = Left Dial (Reversed)

® Channel 8 = Right Dial

® Channel 12 = Any Button

In SIYT PC Assistant, map “Yaw” function to channel 7 and “Pitch” to channel 8, “Center”
to channel 12.

Then, if you operate the left dial, gimbal will rotate on yaw axis. If you operate the right
dial, gimbal will rotate on pitch axis. Press the button, gimbal will center itself

automatically.

o Mark

Hold the dial from its center position, gimbal will keep rotating unless there was a physical

limit. Farther you hold it away from center, faster gimbal rotates.

3.4.3 Zoom and Focus (Taking an Example of Switch Control)

Below are the suggested channel mapping settings for testing, customers are free to assign
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channel mappings as required through SIYT TX app.
® Channel 13 = A Switch

® Channel 14 = B Switch

In SIYT PC Assistant, map “Zoom” function to channel 13, map “Auto Focus” function to
channel 14.
Then, if you operate switch A, camera will zoom in or zoom out. If you operate switch B,

optical zoom camera will focus automatically.

3.4.4 Take Pictures and Record Video (Taking an Example of Button Control)

Below are the suggested channel mapping settings for testing, customers are free to assign
channel mappings as required through SIYI TX app.
® Channel 9 = Button A

® Channel 10 = Button B

In SIYI PC Assistant, map “Photo” function to channel 9 and “Record” to channel 10.
Then, if you press button A, camera will take a picture. If you press button B, camera will

start or stop video recording.

o Mark

Before taking pictures or recording video, it is necessary to insert SD card into the camera.
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3.5 UART / UDP Control (SIYI Gimbal SDK)

SIYT gimbal camera provides control protocol for all customers. Please refer to the below

guide for secondary development based on SIYI gimbal camera.

3.5.1 SDK Protocol Format

Field

STX

CTRL

Data len
SEQ
CMD_ID
DATA

CRCl16

Index

Bytes

Data len

2

Description

0x6655: starting mark.
Low byte in the front

0: need_ack (if the current data pack need “ack”)
1: ack pack (if the current data pack is an “ack” package)
2-7: reserved

Date field byte length
Low byte in the front

Frame sequence (0 ~ 65535)
Low byte in the front

Command ID

Data

CRC16 check to the complete data package.
Low byte in the front

3.5.2 SDK Communication Commands

TCP Heartbeat

No.

Data Type

CMD_ID:0x00------ TCP Heartbeat

Send data format

Data Name Description

ACK data format

No ack
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Mark:
1. Heartbeat pack: 5566 01 01 00 00 00 00 00 59 8B
2. Only available for TCP protocol.

Request Gimbal Camera Firmware Version

CMD ID:0x01------ Request Gimbal Camera Firmware Version
Send data format

No. Data Type Data Name Description
ACK data format
uint32 t code board ver Camera firmware version
uint32 t gimbal firmware ver Gimbal firmware version
uint32 t zoom_firmware ver Zoom firmware version

Eg: 0x6E030203 = firmware version v3.2.3

Mark:

1. Ignore the 4" byte (higher byte)

2. Zoom firmware version is only available for optical zoom cameras such as ZR10, ZR30, and ZT30 at this moment.

3. The camera system takes about 30 seconds to start up. Valid camera firmware version cannot be obtained before the
startup is completed. The camera firmware version number obtained during this period is 0.0.0.

Request Gimbal Camera Hardware ID

CMD_ID:0x02------ Request Gimbal Camera Hardware 1D
Send data format

No. Data Type Data Name Description
ACK data format
Uint8 t hardware id[12] Hardware ID character string (10 digits)
Mark:
The first two digits of the hardware ID character string indicates product model number in hexadecimal.
® (x6B: ZRI10
® 0x73: A8 mini
® 0x75: A2 mini
® (x78: ZR30
® (x82:ZT6
® (Ox7A:ZT30

Request Gimbal Camera’s Present Working Mode

CMD _ID:0x19------ Request Gimbal Camera’s Present Working Mode
Send data format

No. Data Type Data Name Description
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1 uint8 t

Auto Focus

No. Data Type
uint8 t

uinl6 t

uinl6 t

1 uint8 t

Mark:

ACK data format

00: Lock Mode
01: Follow Mode
02: FPV Mode

gimbal mode

CMD_ID:0x04------ Auto Focus

Send data format

Data Name Description
auto_focus 1: Start auto focus for once
x coordinates, the range is the length of
touch_x ) .
- the video stream resolution
touch_y y cogrdlnates, the range is the height of
- the video stream resolution
ACK data format
sta 1: Success
0: Failure

1. Auto focus command is only available for optical zoom gimbal cameras like ZT30, ZR30, and ZR10 at this moment.

2. Under split image, the effective value of the x coordinates is a half of the length of the video stream resolution.

Manual Zoom and Auto Focus

No. Data Type

1 int8 t

uintl6_t

Mark:

CMD ID:0x05------ Manual Zoom and Auto Focus

Send data format

Data Name Data Description
1: Start zooming in
0: Stop zooming in / out (send when
zoom
released from control command)
-1: Start zooming out
ACK data format |

Current  (hybrid) zoom  multiples
(zoom _multiple / 10, accuracy is one
decimal point)

zoom_multiple

1. Manual zoom and auto focus command is only available for optical zoom gimbal cameras like ZT30, ZR30, and

ZR10 at this moment.

2. Under this command, ZT6 and A8 mini can only do manual zoom but cannot do auto focus.

Absolute Zoom and Auto Focus

No. Data Type

1 uint8 t

CMD ID:0x0F------ Absolute Zoom and Auto Focus

Send data format

Data Name Data Description
Absolute movement | Input the integer part of the target multiple
int (0X1 ~ 0X1E)
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) Lini8 t Absolute_ movement Inqu the fractional part of the target
- float multiple (0X0 ~ 0X9)
| ACK data format |
uint8 t BRI DG Success and return to 1

ask

Mark:
1. Absolute zoom command is only available for optical zoom gimbal cameras like ZT30, ZR30, and ZR10 at this

moment.
2. Under this command, ZT6 and A8 mini can only do absolute zoom but cannot do auto focus.

Request the Max Zoom Value in Present

CMD ID:0x16------ Request the Max Zoom Value in Present
Send data format

No. Data Type Data Name Description
| ACK data format
uint8 t 70Om_max_int Integer of the max zoom value in present
uint§ t zoom max float Float of the max zoom value in present

Mark:

This command is available for zoom gimbal cameras.

Request the Zoom Value in Present

CMD ID:0x18------ Acquire the Zoom Value in Present
Send data format

No. Data Type Data Name Description
ACK data format
uint8 t zoom int Integer of the zoom value in present
uint8 t zoom_float Float of the zoom value in present

Mark:

This command is available for zoom gimbal cameras.

Manual Focus

CMD ID:0x06------ Manual Focus
Send data format

No. Data Type Data Name Description
1: Long shot
1 int8 t focus 0: Stop manual focus (send when
- released from control command)
-1: Close shot
ACK data format |
. 1: Success
uint8 t sta 0- Fail
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Mark:
Auto focus command is only available for optical zoom gimbal cameras like ZT30, ZR30, and ZR 10 at this moment.

Gimbal Rotation

CMD_ID:0x07------ Gimbal Rotation
Send data format
No. Date Type Date Name Description
-100~0~100: Negative and positive
represent two directions, higher or lower
the number is away from 0, faster the
rotation speed is. Send 0 when released
from control command and gimbal stops
rotation.
2 int8 t turn_pitch -100~0~100: Same as above
| ACK data format |
1: Success
0: Fail

1 int8 t turn_yaw

uint8 t sta

Center

CMD_ID:0x08------ Center
Send data format

No. Data Type Data Name Description
1 uint8 t center_pos 1: gimbal centers to position 0
| ACK data format
. 1: Success
1 uint8 t sta 0: Fail

Request Gimbal Configuration Information

CMD ID:0x0A------ Request Gimbal Configuration Information
Send data format

No. Data Type Data Name Description
| ACK data format
1 uint8 t reserved
. 0: HDR OFF
2 uint8 t hdr_sta 1 HDR ON
3 uint8 t reserved

0: Recording OFF
1: Recording ON
4 uint§ t record sta 2: TF card slot is empty
3: (Recording) Data loss in TF card
recorded video, please check TF card

0: Lock Mode
5 uint8 t gimbal motion mode 1: Follow Mode
2: FPV Mode
. . . . Gimbal Mounting Method
6 uint8 t gimbal mounting_dir 0 Reserved
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7 uint8 t

video_hdmi_or cvbs

Function Feedback Information

1: Normal

2: Upside Down

(Only available on ZT6 and A8 mini)
Video output status of HDMI and
CVBS:

0:

HDMI output ON

CVBS output OFF

1:

HDMI output OFF

CVBS output ON

CMD ID:0x0B------ Function Feedback Information
Send data format

No. Data Type

1 uint8 t

Photo and Record

No. Data Type

uint8 t

Data Name

Description

ACK data format |

info_type

CMD_ID:0x0C

0: Success

1: Fail to take a photo (Please check if
TF card is inserted)

2: HDR ON

3: HDR OFF

4: Fail to record a video (Please check if
TF card is inserted)

Photo and Record

Send data format

Data Name

func_type

Description
0: Take a picture
1: Switch on / off HDR (not supported
yet)
2: Start / Stop Recording
3: Motion — Lock Mode
4: Motion — Follow Mode
5: Motion — FPV Mode
6: Set video output as HDMI
(Only available on ZT6 and A8 mini,
restart gimbal to take effect)
7: Set video output as CVBS
(Only available on ZT6 and A8 mini,
restart gimbal to take effect)
8: Turn off both HDMI and CVBS video
output
(Only available on ZT6 and A8 mini,
restart gimbal to take effect)

ACK data format |

Request Gimbal Attitude

No ack
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CMD _ ID:0x0D------ Request Gimbal Attitude
Send data format

No. Data Type Data Name Description
ACK data format
intl6 t yaw Yaw axis degree
intl6 t pitch Pitch axis degree
intl6 t roll Roll axis degree
intl6 t yaw_velocity Yaw axis rotation speed
intl6 t pitch velocity Pitch axis rotation speed
intl6 t roll velocity Roll axis rotation speed

Mark:
1. The above data to be divided by 10 is the actual degree, accuracy in one decimal place.
2. [Itis suggested to use the command “0x25” to configure the sending frequency of gimbal attitude data in certain

frequency continuously and actively.

Send Control Angle to Gimbal

CMD ID:0x0E------ Send Control Angle to Gimbal
Send data format

No. Data Type Data Name Description
intl6 t yaw Target yaw angle
intl6 t pitch Target pitch angle

ACK data format
intl6 t yaw Current yaw angle
intl6 t pitch Current pitch angle
intl6 t roll Current roll angle
Control Angle Range

Yaw:

® 7R10/AS8 mini: -135.0 ~ 135.0 degrees
® 7T6/ZR30:-270.0 ~270.0 degrees

® 7T30: Limitless

Pitch
® 7T30/ZT6/ZR30/ZR10 /A8 mini /A2 mini: -90.0 ~ 25.0 degree

Mark:

1. The accuracy of the control angle is in one decimal place. Eg: Set yaw as 60.5 degrees, the command number should
be set as 605.

2. The actual angle data returned to be divided by 10 is the actual degree, accuracy in one decimal place.

Single Axis Control (only available on A8 mini)

CMD ID:0x41------ Single Axis Control
Send data format
No. Data Type Data Name Description
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intl6 t angle Target angle
Target axis:
uint8 t single control flag 0: Yaw
1: Pitch
ACK data format
intl6 t yaw Current yaw angle
intl6 t pitch Current pitch angle
intl6 t roll Current roll angle
Control Angle Range

Yaw: -135.0 ~ 135.0 degrees
Pitch: -90.0 ~ 25.0 degree

Mark:
1. The accuracy of the control angle is in one decimal place. Eg: Set yaw as 60.5 degrees, the command number should
be set as 605.

2. The actual angle data returned to be divided by 10 is the actual degree, accuracy in one decimal place.

Request Gimbal Camera Codec Specs

CMD ID:0x20------ Request Gimbal Camera Codec Specs
Send data format
No. Data Type Data Name Description
0: Recording stream
1: Main stream

uintd_t req_stream_type 2: Sub stream (only available on ZT30

and ZT6)
ACK data format
0: Recording stream
. 1: Main stream

i) stream_type 2: Sub stream (only available on ZT30
and ZT6)
Codec Format

uint8 t VideoEncType 1: H264
2: H265

uintl6 _t Resolution L Resolution in length

uintl6 _t Resolution H Resolution in height

uintl6 t VideoBitrate Video Bitrate in Kbps

uint8 t VideoFrameRate Video frame rate

Send Codec Specs to Gimbal Camera

CMD ID:0x21------ Send Codec Specs to Gimbal Camera
Send data format
No. Data Type Data Name Description
0: Recording stream
1: Main stream

2: Sub stream (only available on ZT30
and ZT6)

uint8 t stream_type
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Codec Format

uint8 t VideoEncType 1: H264
2: H265
uintl6 t Resolution L Resolution in length: 1920, 1280
uintl6 t Resolution H Resolution in height: 1080, 720
uintl6 t VideoBitrate Video Bitrate in Kbps
uint8 t reserve Reserved
ACK data format

0: Recording stream
1: Main stream

uintd_t stream_type 2: Sub stream (only available on ZT30
and ZT6)
uint8 t sta (1) EZﬁfEZS

Request Gimbal Camera Image Mode

CMD_ID:0x10------ Request Gimbal Camera Image Type
Send data format
No. Data Type Data Name Description

ACK data format

Image Mode:
0: Split Screen (Main: Zoom & Thermal.
Sub: Wide Angle)
1: Split Screen (Main: Wide Angle &
Thermal. Sub: Zoom)
2: Split Screen (Main: Zoom & Wide
Angle. Sub: Thermal)
3: Single Image (Main: Zoom. Sub:
Thermal)

1 | uint8 t vdisp_mode 4: Single Image (Main: Zoom. Sub: Wide
Angle)
5: Single Image (Main: Wide Angle. Sub:
Thermal)
6: Single Image (Main: Wide Angle. Sub:
Zoom)
7: Single Image (Main: Thermal. Sub:
Zoom)
8: Single Image (Main: Thermal. Sub:
Wide Angle)

Mark:

This command is only available for ZT30 and ZT6 at this moment.

Send Image Mode to Gimbal Camera

CMD _ID:0x11------ Send Image Type to Gimbal Camera
Send data format
No. Data Type Data Name Description
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Mark:

uint8 t

uint8 t

Image Mode:

0: Split Screen (Main: Zoom & Thermal.
Sub: Wide Angle)

1: Split Screen (Main: Wide Angle &
Thermal. Sub: Zoom)

2: Split Screen (Main: Zoom & Wide
Angle. Sub: Thermal)

3: Single Image (Main: Zoom. Sub:

Thermal)

vdisp_mode 4: Single Image (Main: Zoom. Sub: Wide
Angle)
5: Single Image (Main: Wide Angle. Sub:
Thermal)
6: Single Image (Main: Wide Angle. Sub:
Zoom)
7: Single Image (Main: Thermal. Sub:
Zoom)
8: Single Image (Main: Thermal. Sub:
Wide Angle)

ACK data format

Image Mode:
0: Split Screen (Main: Zoom & Thermal.
Sub: Wide Angle)
1: Split Screen (Main: Wide Angle &
Thermal. Sub: Zoom)
2: Split Screen (Main: Zoom & Wide
Angle. Sub: Thermal)
3: Single Image (Main: Zoom. Sub:
Thermal)

vdisp_mode 4: Single Image (Main: Zoom. Sub: Wide
Angle)
5: Single Image (Main: Wide Angle. Sub:
Thermal)
6: Single Image (Main: Wide Angle. Sub:
Zoom)
7: Single Image (Main: Thermal. Sub:
Zoom)
8: Single Image (Main: Thermal. Sub:
Wide Angle)

This command is only available for ZT30 and ZT6 at this moment.

Request the Temperature of a Point

No.

CMD _ID:0x12------ Request the Temperature of a Point
Send data format

Data Type
uintl6 _t
uintl6 t

uint8 t

Data Name

<

get_temp flag

Description
x coordinate of the point
y coordinate of the point

0: Turn off temperature measuring

1: Measure the temperature once

2: Continuous temperature measuring at 5
Hz

ACK data format
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Temperature of the point / 100 (two

: uint16_t temp decimal places)
2 uintl6 t X X coordinate of the point
3 uintl6 _t y Y coordinate of the point

Mark:

This command is only available for ZT30 and ZT6 at this moment.

Request the Max / Min Temperature in a Selected Box

CMD ID:0x13------ Request the Max / Min Temperature in a Selected Box
Send data format

No. Data Type Data Name Description
1 uintl6 t startx X coordinate of the starting point of the
- box
5 uintl6 t starty Y coordinate of the starting point of the
- box
3 uintl6 t endx X coordinate of the ending point of the
- box
4 uintl6 t endy Y coordinate of the ending point of the
- box
0: Turn off temperature measuring
. 1: Measure the temperature once
> uint8_t get_temp_flag 2: Continuous temperature measuring at 5
Hz
ACK data format
1 Lintl6 t startx X coordinate of the starting point of the
— box
’ s iy Y coordinate of the starting point of the
- box
3 s endx X coordinate of the ending point of the
- box
4 s iy Y coordinate of the ending point of the
- box
5 aintl6 ¢ P The maximum temperature in the box /
— P_ 100 (two decimal places)
6 aintl6 ¢ temp, min The minimum temperature in the box /
— P_ 100 (two decimal places)
7 aintl6 t T w5 X coordinate of the max temperature in
— - = the box
3 s T Y coordinate of the max temperature in
— — = the box
9 s T 5 X coordinate of the min temperature in
— - = the box
10 | uint16 t T 5 Y coordinate of the min temperature in

Mark:

1. Thermal camera supports digital zoom, the temperature measuring box will zoom in and out according to the digital
zoom multiples. Under digital zoom, the temperature measuring range should refer to the box responded by the

camera.

the box

2. This command is only available for ZT30 and ZT6 at this moment.
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Request the Max / Min Temperature in the Full Image

CMD ID:0x14------ Request the Max / Min Temperature in the Full Image
Send data format
No. Data Type Data Name Description
0: Turn off temperature measuring
1: Measure the temperature once

! uint8_t get_temp_flag 2: Continuous temperature measuring at 5
Hz
ACK data format
1 aintl6 ¢ P The maximum temperature in the full
— P_ image / 100 (two decimal places)
) Lintl6 t ternp min The minimum temperature in the full
— P_ image / 100 (two decimal places)
3 s T R X coord'lnate of the max temperature in
— — = the full image
. Y coordinate of the max temperature in
4 uintl6 t temp max_y the full image
5 s T 5 X coord'lnate of the min temperature in
— - = the full image
6 wstlE i Y coordinate of the min temperature in

the full image

Mark:
This command is only available for ZT30 and ZT6 at this moment.

Request the Thermal Color Palette

CMD ID:0x1A------ Request the Thermal Color Palette
Send data format
No. Data Type Data Name Description

ACK data format
11 thermal colors are available in total:
: White_ Hot
: Reserved
: Sepia
: Ironbow
: Rainbow
: Night
: Aurora
: Red _Hot
: Jungle
: Medical
10: Black Hot
11: Glory Hot

=]

uint8 t pseudo_color

O 00 1O L B Wi —

Mark:

This command is only available for ZT30 and ZT6 at this moment.
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Send a Thermal Color to Gimbal Camera

CMD ID:0x1B------ Send a Thermal Color to Gimbal Camera
Send data format
No. Data Type Data Name Description
11 thermal colors are available in total:

: White_Hot
: Reserved
: Sepia
: Ironbow
: Rainbow
: Night
: Aurora
: Red Hot
: Jungle

9: Medical

10: Black Hot

11: Glory Hot
ACK data format

11 thermal colors are available in total:
: White_ Hot
: Reserved
: Sepia
: Ironbow
: Rainbow
: Night
: Aurora
: Red Hot
: Jungle
: Medical
10: Black Hot
11: Glory Hot

uint8 t pseudo_color

01NN W —O

=]

uint8 t pseudo_color

O 0 1O\ L B W —

Mark:

This command is only available for ZT30 and ZT6 at this moment.

Send Thermal RAW Data Command to Gimbal

CMD_ID:0x34------ Send Thermal RAW Data Command to Gimbal
Send data format

No. Data Type Data Name Description
. 0: 30 fps
! uint8_t mode 1: 25 fps and output temperature frame
| ACK data format
1 uint8 t mode JBeiliii

1: 25 fps and output temperature frame

Mark:

This command is only available for ZT30 and ZT6 at this moment.

Request Temperature from the Thermal Imaging Camera Once
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CMD ID:0x35------ Request Temperature from the Thermal Imaging Camera Once
Send data format
No. Data Type Data Name Description
| ACK data format
1 uint8 t ack 1: Success

Mark:

This command is only available for ZT30 and ZT6 at this moment.

Request Thermal Gain
CMD ID:0x37------ Request Thermal Gain

Send data format
No. Data Type Data Name Description

| ACK data format
. . 0: Low gain
1 uint8 t Ir gain 13 12670 i

Mark:

This command is only available for ZT30 and ZT6 at this moment.

Send Thermal Gain to Gimbal

CMD ID:0x38------ Send Thermal Gain to Gimbal
Send data format

No. Data Type Data Name Description
' ] 0: Low gain
1 uint8_t Ir_gain 1: High gain
| ACK data format
. ] 0: Low gain
1 uint8_t Ir_gain 1: High gain

Mark:

This command is only available for ZT30 and ZT6 at this moment.

Request Thermal Calibration

CMD_ID:0x39------ Request Thermal Calibration
Send data format
No. Data Type Data Name Description
ACK data format
. 0: ON
1 uint8 t EnvCorrect 1: OFF

Mark:

This command is only available for ZT30 and ZT6 at this moment.
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Send Thermal Calibration to Gimbal

CMD ID:0x3A------ Send Thermal Calibration to Gimbal
Send data format

No. Data Type Data Name Description
. 0: ON
1 uint8 t EnvCorrect |- OFF
| ACK data format
. 0: ON
1 uint8 t EnvCorrect 1: OFF

Mark:

This command is only available for ZT30 and ZT6 at this moment.

Request Thermal Calibration Parameters

CMD ID:0x3B------ Request Thermal Calibration Parameters
Send data format

No. Data Type Data Name Description
| ACK data format
1 uintl6_t Dist Distance (m)
2 uintl6_t Ems Target emission rate (%)
3 uintl6_t Hum Humidity (%)
4 uintl6_t Ta Atmospheric Temperature (°C)
5 uintl6_t Tu Reflection Temperature (°C)

Mark:
1. All parameters of this protocol are divided by 100 and retained to two decimal places.
2. This command is only available for ZT30 and ZT6 at this moment.

Send Thermal Calibration Parameters to Gimbal

CMD ID:0x3C------ Send Thermal Calibration Parameters to Gimbal
Send data format

No. Data Type Data Name Description
1 uintl6 t Dist Distance (m)
2 uintl6 t Ems Target emission rate (%)
3 uintl6 t Hum Humidity (%)
4 uintl6 _t Ta Atmospheric Temperature (°C)
5 uintl6 t Tu Reflection Temperature (°C)
| ACK data format
1 uint8 t ack 1: Success

Mark:
1. All parameters of this protocol are divided by 100 and retained to two decimal places.
2. This command is only available for ZT30 and ZT6 at this moment.

60/ 162
2024 SIYI Technology Copyright



QTVT
JL1L 11

Request Range Value from the Laser Rangefinder

CMD _ID:0x15------ Request Range Value from the Laser Rangefinder
Send data format
No. Data Type Data Name Description

ACK data format
Range from Laser Rangefinder
low byte in the front, high byte in the
1 uintl6_t info_type back
Minimum value is 50
Data unit is dm

Mark:

This command is only available for ZT30 and at this moment.

Request the Latitude and Longitude of the Laser Rangefinder’s Target

CMD ID:0x17------ Request the Latitude and Longitude of the Laser Rangefinder’s Target
Send data format

No. Data Type Data Name Description
ACK data format
1 int32 t lon degE7 [degE?] Longitude (WGS84, EGM96
- - spheroid)
) 32 t lat_degE7 [degE?] Latitude (WGS84, EGM96
- — spheroid)

Mark:
This command is only available for ZT30 at this moment.

Request Laser Rangefinder Status

CMD ID:0x31------ Request Laser Rangefinder Status
Send data format

No. Data Type Data Name Description
ACK data format
. 1: ON
1 uint8 t laser_state 0: OFF

Mark:

This command is only available for ZT30 at this moment.

Send Lase Rangefinder Status to Gimbal

CMD ID:0x32------ Send Lase Rangefinder Status to Gimbal
Send data format
No. Data Type Data Name Description
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. 1: ON
1 uint8 t laser_state 0- OFF
| ACK data format
. 1: Success
1 uint8 t sta 0- Fail

Mark:

This command is only available for ZT30 at this moment.

Send Flight Controller Attitude Data to Gimbal UART Port

CMD ID:0x22------ Send Flight Controller Attitude Data to Gimbal UART Port
Send data format
No. Data Type Data Name Description

1 float roll [rad] Roll angle (-pi..+pi)

2 float pitch [rad] Pitch angle (-pi/2..+pi/2)
3 float yaw [rad] Yaw angle (-pi..*+pi)

4 float rollspeed [rad/s] Roll angular speed

5 float pitchspeed [rad/s] Pitch angular speed

6 float yawspeed [rad/s] Yaw angular speed

| ACK data format

Request the Flight Controller to Send Data Stream to Gimbal

CMD ID:0x24------ Request the Flight Controller to Send Data Stream to Gimbal
Send data format
No. Data Type Data Name Description
1: Attitude data
2: RC channel data (not ready yet)
Outputting Frequency
0: OFF
2 Hz
4 Hz
5Hz
10 Hz
20 Hz
50 Hz
7: 100 Hz
| ACK data format
1: Attitude data
2: RC channel data

1 uint8 t data_type

2 uint8 t data_freq

AN DN W=

1 uint8 t data type

Send Flight Controller GPS Data to Gimbal

CMD ID:0x3E------ Send Flight Controller GPS Data to Gimbal
Send data format

No. Data Type Data Name Description
1 uint32 t time _boot ms [ms] time since boot
2 int32 t lat [degE7] Latitude
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int32 t lon [degE7] Longitude
int32 t alt [cm] Altitude (MSL)
int32 t alt_ellipsoid [cm] Altitude (above WGS84, EGM96
ellipsoid). Positive for up.

6 float vn [m/s] X Speed

7 float ve [m/s] Y Speed

8 float vd [m/s] Z Speed

| ACK data format

Request the Gimbal to Send Data Stream

CMD ID:0x25------ Request the Gimbal to Send Data Stream
Send data format
No. Data Type Data Name Description
1: Attitude data
1 uint8 t data_type 2 : Laser rangefinder data (available in
ZT30 only)
Outputting Frequency
0: OFF
2 Hz
4 Hz
5Hz
10 Hz
20 Hz
50 Hz
7: 100 Hz
| ACK data format
1: Attitude data
2: Laser rangefinder data

2 uint8 t data_freq

AN DN W=

1 uint8 t data_type

Mark:
The frequency of sending laser rangefinder data cannot be configured at this moment. If the frequency is not 0, it sends
data.
Set UTC Time
CMD ID:0x30------ Set UTC Time
Send data format
No. Data Type Data Name Description
1 uint64 t Timestamp UNIX epoch time(us)
| ACK data format
. 1: Success
I it sk 0: Time format error
Format SD Card

CMD _ID:0x48------ Format SD Card
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Send data format

No. Data Type Data Name Description
ACK data format
1 uint8 t format sta Ge il
- - 1: Success

Gimbal Camera Soft Restart

CMD ID:0x80------ Gimbal Soft Restart
Send data format
No. Data Type Data Name Description
0: No action

1 uint8_t Camera_reboot 1: Camera restart
] . 0: No action

2 uint8_t Gimbal_reset 1: Gimbal restart

| ACK data format

' 0: No action

1 uint8 t Camera_reboot_sta

_ — = 1: Camera restart

' ) 0: No action

2 uint8 t Gimbal reset sta

1: Gimbal restart

3.5.3 SIYI Gimbal Camera SDK Communication Interface

TTL Serial Port
® Baud rate: 115200
® Data position: 8 digits. Stop position: 1 digit. No check.

UDP
® [P:192.168.144.25
® Port Number: 37260

TCP

® [P:192.168.144.25

® Port Number: 37260

® Heartbeat Package Data: 55 66 01 01 00 00 00 00 00 59 8B
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3.5.4 SIYI Gimbal Camera SDK Communication Code Examples

Request the Gimbal Camera’s Working Mode in Present

556601 00 000000 19 5D 57

zoom 1
556601 010000000501 8d64

zoom -1
556601 01 00 00 00 05 FF 5¢ 6a

Absolute Zoom (4.5X)
5566 01 02 00 10 00 0f 04 05 6b 15

Request the Zoom Camera’s Max Zoom Value in Present

556601 0000000016 B2 A6

Request the Zoom Camera’s Zoom Value in Present

556601 00 000000 18 7C 47

Manual Zoom 1
556601 010000000601 de31

Manual Zoom -1
556601 01 0000 00 06 ff Of 3f

Take a Picture
556601 01 00 00 00 Oc 00 34 ce

Record Video
556601 01 0000 00 0c 02 76 ee

Gimbal Rotation 100 100
5566 01 02 0000 0007 64 64 3d cf

Center
556601 010000000801d1 12

Request Gimbal Camera’s Status Information
5566 01 00 00 00 00 Oa 0f 75

Auto Focus
556601 010000000401 bec 57
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Request the Gimbal Camera’s Hardware ID
5566 01 00 00 00 00 02 07 f4

Request the Gimbal Camera’s Firmware Version
5566 01 00 00 00 00 01 64 c4

Lock Mode
556601 01 0000 00 Oc 03 57 fe

Follow Mode
556601 01 00 00 00 Oc 04 b0 8e

FPV Mode
556601 01 00 00 00 Oc 0591 9¢

Request the Gimbal Camera’s Attitude Data
556601 00 00 00 00 0d e8 05

Send Control Angle (-90, 0) (Upwards) to Gimbal Camera
5566 01 04 00 00 00 Oe 00 00 ffa6 3b 11

Send “Enable HDMI Output” Command to Gimbal Camera (Available for ZT6, ZR30, and A8 mini, restart after
configuration)
556601 01 0000 00 Oc 06 2 ae

Send “Enable CVBS Output” Command to Gimbal Camera (Available for ZT6 and A8 mini, restart after configuration)
556601 01 00 00 00 Oc 07 d3 be

Send “Disable CVBS / HDMI Output” Command to Gimbal Camera (Available for ZT6, ZR30, and A8 mini, restart
after configuration)
55660101 00 00 00 Oc 08 3¢ 4f

Request Gimbal Camera Codec Specs
55660101 0000 0020 00 BF 8D

Configure Camera Codec Specs — Main Stream to HD Resolution
55660109 0000 0021010200 05d0 02 dc 05005845

Configure Camera Codec Specs — Main Stream to Ultra HD Resolution
556601 09 0000002101 0280073804 d007 00 5a 68

Configure Recording Video Stream Resolution as 2K and H265 Bitrate as 15 Mbps
556601 09 0000 0021 0002 00 0a a0 05 98 3a 00 15 f3
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Configure Recording Video Stream Resolution as 4K and H265 Bitrate as 15 Mbps
55660109 0000 0021 0002 00 0f 70 08 98 3a 00 70 be

Request Gimbal Camera’s Image Mode in Present
556601 00 00 00 00 10 74 c6

Send “Image Mode” Command to Gimbal Camera
556601 01 000000 1101 3a ab

Request the Temperature of a Point in Thermal Image
556601 050000 00 12 00 00 00 00 01 a8 2f

Request the Thermal Color Palette
55660100 000000 1A 3e 67

Send the “Thermal Color Palette” Command to the Thermal Camera
556601 01 0000 00 1B 03 b3 64

Request Range Value from the Rangefinder (Low byte in front, high byte in back, available for ZT30)
556601 00 00 00 00 15 D1 96

3.5.5 SDK CRC16 Code

const uintl6_t crc16 tab[256];
/***********************************************************

CRC16 Coding & Decoding G(X) = X" 6+X M 2+XA5+1
***********************************************************/
uint16_t CRC16_cal(uint8_t *ptr, uint32 t len, uint16_t crc_init)
{
uintl6_tcrc, oldcrcl6;
uint8 t temp;
cre = crc_init;
while (len--!=0)
{
temp=(crc>>8)&0xff;
oldcrc16=crc16_tab[*ptrtemp];
cre=(crc<<8)"oldcrc16;

ptr++;

}

/lere=~crc;  //7?
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return(crc);

uint8 tcrc_check 16bites(uint8_t* pbuf, uint32_t len,uint32_t* p_result)

{

const uintl6 tcrcl6 tab[256]= {0x0,0x1021,0x2042,0x3063,0x4084,0x50a5,0x60c6,0x70e7,

uint16_t crc_result = 0;
crc_result=CRC16_cal(pbuf,len, 0);

*p_result = crc_result;

return 2;

0x8108,0x9129,0xal4a,0xb16b,0xc18¢,0xd1ad,0xelce,0xflef,
0x1231,0x210,0x3273,0x2252,0x52b5,0x4294,0x7217,0x62d6,
0x9339,0x8318,0xb37b,0xa35a,0xd3bd,0xc39¢,0xf3ff,0xe3de,
0x2462,0x3443,0x420,0x1401,0x64¢6,0x74c7,0x44a4,0x5485,
0xa56a,0xb54b,0x8528,0x9509,0xe5¢e,0xf5ct,0xc5ac,0xd58d,
0x3653,0x2672,0x1611,0x630,0x76d7,0x6616,0x5695,0x46b4,
0xb75b,0xa77a,0x9719,0x8738,0x{7df,0xe7fe,0xd79d,0xc7bc,
0x48c4,0x58e5,0x6886,0x78a7,0x840,0x1861,0x2802,0x3823,
0xc9cc,0xd9ed,0xe98e,0x19af,0x8948,0x9969,0xa90a,0xb92b,
0x5af5,0x4ad4,0x7ab7,0x6a96,0x1a71,0xa50,0x3a33,0x2al2,
0xdbfd,0xcbdc,0xfbbf,0xeb9e,0x9b79,0x8b58,0xbb3b,0xabla,
0x6ca6,0x7¢87,0x4ce4,0x5¢c5,0x2¢22,0x3¢03,0xc60,0x1c41,
Oxedae,0xfd8f,0xcdec,0xddcd,0xad2a,0xbd0b,0x8d68,0x9d49,
0x7e¢97,0x6eb6,0x5ed5,0x4ef4,0x3e13,0x2e32,0x1e51,0xe70,
0xff9f,0xefbe,0xdfdd,0xcffc,0xbf1b,0xaf3a,0x9f59,0x8f78,
0x9188,0x812a9,0xb1ca,0xaleb,0xd10c,0xc12d,0xf14e,0xe16f,
0x1080,0xa1,0x30c2,0x20e3,0x5004,0x4025,0x7046,0x6067,
0x83b9,0x9398,0xa3fb,0xb3da,0xc33d,0xd3 1¢,0xe37f,0xf35e,
0x2b1,0x1290,0x223,0x32d2,0x4235,0x5214,0x6277,0x7256,
0xb5ea,0xaSch,0x95a8,0x8589,0xf56e,0xe54f,0xd52¢,0xc50d,
0x34¢e2,0x24c¢3,0x14a0,0x481,0x7466,0x6447,0x5424,0x4405,
0xa7db,0xb7fa,0x8799,0x97b8,0xe75f,0xf77¢,0xc71d,0xd73c,
0x26d3,0x36f2,0x691,0x16b0,0x6657,0x7676,0x4615,0x5634,
0xd94c,0xc96d,0xf90e,0xe921£,0x99¢8,0x89¢9,0xb98a,0xa9ab,
0x5844,0x4865,0x7806,0x6827,0x18c0,0x8¢1,0x3882,0x28a3,
0xcb7d,0xdb5c,0xeb3f,0xfble,0x8bf9,0x9bd8,0xabbb,0xbb9a,
0x4a75,0x5a54,0x6a37,0x7a16,0xafl,0x1ad0,0x2ab3,0x3a92,
0xfd2e,0xed0f,0xdd6¢,0xcd4d,0xbdaa,0xad8b,0x9de8,0x8dc9,
0x7¢26,0x6c07,0x5¢64,0x4c45,0x3ca2,0x2¢83,0x1ce0,0xccl,
0xeflf,0xff3e,0xcf5d,0xdf7¢,0xaf9b,0xbfba,0x8fd9,0x91f8,
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0x6e17,0x7e36,0x4e55,0x5¢74,0x2¢93,0x3eb2,0xed1,0x1ef0

3.5.6 Advanced Guide for SIYI Gimbal SDK Integration

This special guide is to help developers (especially whose development is based on Linux

platform) use SIYI gimbal SDK.

o Mark

Before using the guide, please do read the chapter 3.3.1 to 3.3.5 of the user manual.

This guide is using UDP protocol:
1. Go to chapter 3.3.4 of this manual for SIYI Gimbal Camera SDK Communication Code Examples
and fill your required examples to “send _buff” following the below format in hexadecimal.

int sockta;

int ret, i, recv_len;

struct sockaddr_in send_addr, recv_addr;

unsigned char send_buf[] = {@x55,08x66,0x01,0x01,0x00,0x00,0x00,0x08,0x01,0xd1,0x12}; // 4T N T E I B , 7~ i3k il % 3%
unsigned char recv_buf[RECV_BUUF_SIZE] = {e};

sx TR NN AR dE

2. Chang the gimbal camera’s server port and IP addresses to what you need. The double quotation
marks of the IP addresses should be kept.

#define SERVER_PORT 37260 [ EMAL RS S
#define SERVER_IP “192.168.1.25" J=EMEL RSSED IP

3. Create a socket keyword.

/* GlERUDPEH

AF_INET: ipvatiht
SOCK_DGRAM: UDP ffpil .
0: 113 IR R 4o B A R A P

7

if ((sockfd = socket(AF_INET, SOCK_DGRAM, 8)) < @) {
perror("socket");
exit(1);

}

4. Send data to the gimbal camera and do not revise.
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7% RIE

sockfd: socket T {7 SRR T

send_buf: BURIE AR AL AT T Y ke

sizeof(send_buf): BRI MBI

a: Kikkrk, —#xhe

(struct sockaddr *)&send_addr: W I CELTIPHUBERING 1155 ) B &5 (RFR
addr_len: AR @b R I A RN N N

5/

printf("Send HEX data\n");

socklen_t addr_len = sizeof(struct sockaddr_in);

if(sendto(sockfd, send_buf, sizeof(send_buf), 8, (struct sockaddr *)&send_addr, addr_len) < a)
t

perror("sendto");
exit(1);

5. Receive data responded by the gimbal camera and do not revise.

/¥ RIS R
sockfd: socket B4 SRR T
send_buf: ELU IR BRI AL AT Y b

sizeof(send_buf): FRIEL R R I

: -3 » Az e

(struct sockaddr *)&send_addr: HORFEEHIHINE CELEIPHUHERNSG 11 %) B &5 #) PRFE
addr_len: B H s e 25 R A ) R

"
printf("Send HEX data\n");
socklen_t addr_len = sizeof(struct sockaddr_in);

if(sendto(sockfd, send_buf, sizeof(send_buf), 8, (struct sockaddr *)&send_addr, addr_len) < a)
t

perror("sendto");
exit(1);

6. Print the received data in hexadecimal and do not revise.

/7 St AT BRSO 1 B
printf("Received HEX data: ");
for (int 1 = @; 1 < recv_len; i++)

printf("%@2x ", recv_buf[i]);

printf("\n");

7. Following the above steps, compile and run the SDK and you will see the printed data below, which
means data can be sent and received normally. At this moment, please observe if the gimbal camera
executes the relevant actions.

yang@ubuntu:~/ r$ gcc siyi.c -o siyi
yang@ubuntu: rs ./siyi

Send HEX data

Received HEX data: 55 66 02 01 PO 08 00 08 A1 928 4f

yang@ubuntu:~/_star$ |J

o Mark

Before using the SDK to communicate with the gimbal camera in UDP protocol, please do make sure that
the device and the gimbal camera are in the same gateway, which means that ubuntu can ping the gimbal
camera’s [P addresses successfully.

If they still didn’t communicate, the possible reason is that the Windows firewall is interrupting the
sending and receiving of data, then try to disable Windows firewall temporarily.

Relevant Code Examples
#include <stdio.h>
#include <stdlib.h>
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#include <string.h>
#include <errno.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/inet.h>
#include <unistd.h>

#define RECV_BUUF_SIZE 64
#define SERVER_PORT 37260
#define SERVER_IP "192.168.144.25"

int main(int argc, char *argv[])
{
int sockfd;
int ret, i, recv_len;
struct sockaddr_in send_addr, recv_addr;

// Gimbal Camera (Server) Port

// Gimbal Camera (Server) IP Addresses

unsigned char send buf[] = {0x55,0x66,0x01,0x01,0x00,0x00,0x00,0x08,0x01,0xd1,0x12}; // Frame protocol of

the relevant functions in hexadecimal

unsigned char recv_buf[RECV_BUUF_SIZE] = {0};

/* Create UDP Socket
AF INET:  ipv4 addresses

SOCK_DGRAM: UDP protocol

0: automatically choose the default protocol of the relevant type

*/

if ((sockfd = socket(AF_INET, SOCK_DGRAM, 0)) <0) {
perror("socket");
exit(1);

/* Set IP addresses and port number of gimbal camera
sin_family: ipv4 addresses
sin_addr.s _addr: P addresses of gimbal camera
sin_port: port of gimbal camera
*/
memset(&send_addr, 0, sizeof(send _addr));
send addr.sin family = AF INET;
send addr.sin_addr.s_addr = inet addr(SERVER_IP);
send_addr.sin_port = htons(SERVER_PORT);

/* Send frame data

sockfd:
send_buf:
sizeof(send_buf):

descriptor of socket
head address in RAM of the sending data
length of sending data
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0: sending mark, usually it is 0
(struct sockaddr *)&send_addr: structure pointer of the receiving data addresses (including IP
addresses and port)
addr_len: structure size of the receiving data addresses
*/
printf("Send HEX data\n");
socklen_t addr len = sizeof(struct sockaddr_in);
if(sendto(sockfd, send_buf, sizeof(send buf), 0, (struct sockaddr *)&send addr, addr_len) < 0)
{

perror("sendto");

exit(1);

}

/* Receive the responding data from gimbal camera
sockfd: descriptor of “sockfd” socket
recv_buf: head address in RAM of the responding data
RECV_BUUF SIZE: size of the buffer, which is the length of the max data to receive
0: receiving mark, usually it is 0
(struct sockaddr *)&recv_addr: the target structure will be filled with addresses (including IP

addresses and port) from the data sender
&addr _len: the target storage position, the structure size of “src_addr” and
“addrlen” should be filled before calling, the actual size of the sender will be filled after calling

*/
recv_len = recvfrom(sockfd, recv_buf, RECV_BUUF_SIZE, 0, (struct sockaddr *)&recv_addr, &addr_len);
if (recv_len < 0) {

perror("recvfrom");

exit(1);

// print the received data in hexadecimal
printf("Received HEX data: ");
for (inti=0; i <recv_len; i++)
{
printf("%02x ", recv_bufli]);

}
printf("\n");

// close socket
close(sockfd);

return 0;
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3.5.7 Interface Documentation for SIYI Gimbal Camera’s Web Server

Videos and images stored in SIYT gimbal camera can be acquired directly from the web

server interface.

Interface

baseUrl: http://192.168.144.25:82//cgi-bin/media.cgi

A Request File Directory

The below interface is to request the directory of the file format for an easy overview.

URL: /api/v1/getdirectories
Method: GET

Request Data

Data Name

Type

Description

media_type

int

0: Images

1: Videos

Response Data

The format of the response data is below:

"code": 200, // Status code.
"data": {}, // Content of the data.
"success": true, // If the request is successful.

"message": "" // Error message if the request is failed.

The definition of data is below:

Data Name

Type

Description

media_type

int

0: Images
1: Videos
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[
{
Hnamell: Haall’
"path": "/yyy/aa"

directories }{’ File directory

Hnamell: be",
"path": "/yyy/bb"
}s
]

Request Example

Request the number of all the images:

"media_type":

Successful Response
Condition: Request data is legal.
Status Code: 200 OK
Response Example:

File directory after response:

"code": 200,

"data": {
"media_type": 0,
"directories": [

{

n.n

"name": "aa",
"path": "photo/aa"
}s
{

Hnamell: beH’
"path": "photo/bb"

}

"success": true

Error Response
Condition: Request data is illegal. Eg: File type is illegal.
Status Code: 400 BAD REQUEST

Response Example:

74 /162
2024 SIYI Technology Copyright



TVT
111

~—

"code": 400,
"message": "Invalid media type",

"success": false

——

B Request the File Numbers under the File Directory

The below interface is for authorized users to request the file numbers under the target directory.

URL: /api/v1l/getmediacount
Method: GET

Request Data
Data Name Type Description
. . 0: Images
media_type int 1 Videos
If the string is empty, return to request
ath Strin the total file number in present.
p & If the string is not empty, return to the
number of the target directory.
Response Data
The format of the response data is below:
{
"code": 200, // Status code.
"data": {}, // Content of the data.
"success": true, // If the request is successful.
"message": "" // Error message if the request is failed.
}
The definition of data is below:
Data Name Type Desciption
. . 0: Images
media_type int 1 Videos
count int File number
path int Path of file directory
Request Example

Request the number of all the images:
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"media_type": 0,
Npathll: "nn

Request the image numbers under the target path:

"media_type": 0,
"path": "/photo/aa"

Successful Response

Condition: Request data is legal and user identity verification passed.
Status Code: 200 OK

Response Example:

File numbers which return to 'photo/aa’ after response:

"code": 200,

"data": {
"media_type": 0,
"count": 20,
"path": "/photo/aa"

}s

"success": true

Error Response

Condition: Request data is illegal. Eg: File type is illegal. File path does not exist.

Status Code: 400 BAD REQUEST

Response Example:

"code": 400,
"message": "Invalid media type",

"success": false
C Request File List
The below interface is for authorized users to request the file list.

URL: /api/v1l/getmedialist
Method: GET
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Request Data
Data Name Type Description
. . 0: Images
media_type int 1- Videos
Empty String: File list is for all the files
path String of the present type.

Non-empty String: File list is for the
files under the target path.

start int Start index of the file list

Number of the file list.

If “start” plus “count” is more than the
number of the file list, return to the end
of the file list from “start”.

count int

Response Data
The format of the response data is below:

"code": 200, // Status code.
"data": {}, // Content of data.
"success": true, // If the request is successful.

"message": "" // Error message if the request is failed.

The definition of data is below:

Data Name Type Description
. . 0: Images
media_type int 1 Videos
path String The requested path.
[
{

n.n

"name": "aa.jpg",
"url": "http://xxx/yyy/aa.jpg"

list }:{ File list.
"name": "bb .jpg" ,
"url" : nhttp //XXX/yyy/bb ,jpgn
'
I

Request Example
Request the image list from “photo/20230630” directory:

"media_type": 0,
"path": "photo/20230630",
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"start": 0,

"count": 10

——

Successful Response

Condition: Request data is legal and user identity verification passed.
Status Code: 200 OK

Response Example:

Return to the image list under “'photo/20230630” directory after response:

"code": 200,
"data": {
"media_type": 0,
"path": "photo/20230630",
"list": [
{
"name": "aa.jpg",
"url": "http://xxx/yy/aa.jpg"
¥

{
"name": "bb.jpg",

"url": "http://xxx/yy/bb.jpg"

"success": true

Error Response
Condition: Request data is illegal. Eg: File type is illegal. File path does not exist. Start index exceed the max value. Etc.

Status Code: 400 BAD REQUEST

Response Example:

"code": 400,

"message": "path not exist",
"success": false

78/ 162
2024 SIYI Technology Copyright



QTVT
JL 11

3.6 Control SIYI Gimbal Camera by the ArduPilot Driver through UART

and Integrate Flight Controller Attitude Data

Gimbal camera’s UART port connects to ArduPilot flight controller’s UART port directly
to communicate with the flight controller and to control gimbal rotation, gimbal functions,

and camera functions.

N7 Autopilot

-
......

l UART Control | II

Standard Cable

Gimbal Power Input

Preparation

It is necessary to prepare the tools, firmware, and software below before controlling
gimbal camera in this way.

® ArduPilot Flight Controller (v4.4.4 and above firmware)

® SIYI Optical Pod (Gimbal Camera)
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Above products can be purchased from SIYI directly or from SIYT authorized dealers.

® SIYI Gimbal to PX4 / Ardupilot Flight Controller UART Cable

O Mark

Above tools come with product package.

® Mission Planner (Windows) Software

Steps

1. Power SIYI gimbal camera and ArduPilot flight controller.

2. Connect gimbal camera’s UART port to ArduPilot flight controller’s UART port and

make sure they are communicating with each other.

3. Run ground station and set the following parameters.

Gimbal Control

The params below assume the autopilot’s telem2 port is used and the Cameral control

instance.

SERIAL2 PROTOCOL to 8 (“SToRM32 Gimbal Serial”)
SERIAL2 BAUD to “115” for 115200 bps

MNTI1 TYPE to “8” (“SIYI”) and reboot the ardupilot
MNT1 _PITCH_MIN to -90
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MNT1 PITCH MAX to 25

MNTI1_ YAW_ MIN to -80

MNT1 _YAW MAX to 80

MNTI1 RC RATE to 90 (deg/s) to control speed of gimbal when using RC
targetting

CAMI1 _TYPE to 4 (Mount / SIYI) to allow control of the camera.

RC6 _OPTION =213 (“Mount Pitch”) to control the gimbal’s pitch angle with RC
channel 6

RC7_OPTION =214 (“Mount Yaw”) to control the gimbal’s yaw angle with RC
channel 7

RC8 OPTION = 163 (“Mount Lock”) to switch between “lock™ and “follow”
mode with RC channel 8

Optionally these auxiliary functions are also available.

RC9 OPTION = 166 (“Camera Record Video™) to start/stop recording of video
RC9 OPTION =167 (“Camera Zoom”) to zoom in and out

RC9 OPTION = 168 (“Camera Manual Focus”) to adjust focus in and out

RC9 OPTION = 169 (“Camera Auto Focus”) to trigger auto focus

Integrate Flight Controller Attitude Data

The params below assume the autopilot’s telem2 port is used and the Cameral control

instance.

® SERIAL2 BAUD to “115” for 115200 bps
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DATA PLAN SETUP | CONFIG | SIMULATION HELP

Basic Tuning Name a I Value I Units Options

QP Extended Tuni | -1:Disabled 0:Seriald
xrtende unin i e
/| . i

Standard Params | | | | 5:Serial5 6:Serial6
| -1:Disabled 0:Serial0

Advanced Params 4 1:Senial1 2:Senal2

SERIAL_PASS2 |-1 35eral3 4. Saicld

| 5:Senal’ 6:Senialé

SERIAL_PASSTIM( 15 ' 10120

1:1 2% 2'2&0{}61643&3
iy ) 9:9600 19:192
Ei?ammebt List 38:38400 57:57600
| 111:111100 115:115200
Full Parameter Tree SERIALO_BAUD |115 230:230400 256:256000
460:460800 500:500000
921:921600
1500:1500000
| 2000:2000000

: SERIALG_PROTOCTZ | 1:MAVlink 1 2:MAVLink2

1:1200 2:2400 4:4800
9:5600 19:19200
38:38400 57:57600
111:111100 115:115200
SERIAL1_BAUD |115 230:230400 256:256000
460:460800 500:500000
921:921600
1500:1500000
| 2000:2000000

Onboaxd 0SD

User Params

Planner

® SR2 EXTRAI to “50” to set flight controller attitude angle data sending frequency.
@ 46| O CS

DATA PLAN SETUP | CONFIG [SIMULATION HELP

Basic Tuning | Name A | Value I Units Options

|SR1_ADSB E [Hz E)
SR1_EXT_STAT |5 |Hz 050

[SRI_EXTRA1 |50 |1z |0s0
Advanced Params |SR1_EXTRA2 |5 Hz 050

QP Extended Tuning

Standard Params

Onboard 0SD SR1_EXTRA3 |5 Hz 050
|SR1_PARAMS |10 2 1050
|SR1_POSITION |5 ™ 1050
FlllParameter List < |SR1_RAW_CTAL [z 050

| SR1_RAW_SENS |5 ™ 1050
|SR1_RC_.CHAN |5 [Hz [os0

User Params

Full Parameter Tree

Planner

After configuration, it is necessary to “Write Parameters” and reboot the flight controller

to take effect.

O Mark

Integrate flight controller attitude data can effectively promote gimbal performance while

drone attitude 1s changing fast.
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Welcome to visit ArduPilot official documentation for SIYI gimbal as well.

https://ardupilot.org/copter/docs/common-siyi-zr10-gimbal.html

3.7 Control SIYI Gimbal Camera by Mavlink Gimbal Protocol through

UART and Integrate Flight Controller Attitude Data

Gimbal camera’s UART port connects to PX4 flight controller’s UART port directly to
communicate with the flight controller and to control gimbal rotation, gimbal functions,

and camera functions.

N7 Autopilot

-
------

UART Control ! ” |

Standard Cable

Gimbal Power Input

Preparation

It is necessary to prepare the tools, firmware, and software below before controlling
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gimbal camera in this way.
® PX4 Flight Controller

® SIYI Optical Pod (Gimbal Camera)

O Mark

Above products can be purchased from SIYI directly or from SIYT authorized dealers.

® SIYI Gimbal to PX4 / Ardupilot Flight Controller UART Cable

O Mark

Above tools come with product package.

® (QGroundControl Windows GCS
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3.8 Necessary Trouble Shooting Steps When Gimbal Attitude Control Is

Abnormal

Let’s take an example of the problem that gimbal roll axis tilts abnormally.

Gimbal Roll Axis Tilts

l

\4

Check Firmware
Version

Firmware Updated
PROBLEM SOLVED

A4

Firmware Updated
PROBLEM STILL

v

Calibrate Gimbal
1. IMU

2. Temperature

3. Accelerator

Calibrated
PROBLEM SOLVED

Calibrated
PROBLEM STILL

v

Optimize Installation
1. Gimbal Mounting

2. Gimbal connection cables to power,
Ethernet, and control should be soft.

3. Are dampers original?

4. Check drone vibration and propeller

dynamic balance.
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A

y

PROBLEM SOLVED

A 4

PROBLEM STILL

A 4

Check Flight Attitude

NO
ATTITU

/| SLOW
DE CHANGE

\ 4

FAST
ATTITUDE CHANGE

v

Integrate
Flight Controller

Altitude Data

PROBLEM SOLVED

PROBLEM STILL

v

\ 4

Final Trouble Shooting Before Contacting

SIYl

1. If the gimbal was modified or

disassembled?

2. If the gimbal was damaged by external

force?

l

Contact
SIYI Support
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4 VIDEO OUTPUT

ZT6 mini dual-sensor optical pod comes with three video output methods: Ethernet,

HDMI, and CVBS(AV).

4.1 Single Camera & Single Image

Single Camera & Single Image means that SIYI FPV app shows only one camera video

stream in the main window. The suggested setup is below.

1. Choose the main camera or the thermal camera for the main stream according to your

requirement.

Main Stream

Stream Resolution @ HD FHD

Recording Resolution @ 720p 1080p 2K 4K

Video Output: ~ (®) HDMI  CVBS  OFF

2. Ignore the sub stream.

3. Choose “SIYI Camera 1 Main Stream” for Video 1 in IP addresses settings. Turn off

the stream for Video 2.
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Camera IP

A |SIYl Camera 1 Main Stream
o
S® B

/
&
®
®
@
Q
o
Ja'y
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Single Image — Thermal Camera

4.2 Dual Camera & Split Image

Dual Camera & Split Image means that SIYI FPV app shows the split image from two

cameras in the main window. The suggested setup is below.

1. Assign the split image type as Main & Thermal for the main stream according to your
requirement.

Main Stream

Work mode | Main&Thermal

Stream Resolution @ HD FHD

' Recording Resolution @ 720p 1080p

Video Output: (@) HDMI  cvBS  OFF
2. Ignore the sub stream.
3. Choose “SIYI Camera 1 Main Stream” for Video 1 in IP addresses settings. Turn off

the stream for Video 2.

Camera IP

A |SIYlI Camera 1 Main Stream

C—
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Q
o
A

Split Image — Zoom Camera & Thermal Camera
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4.3 Dual Camera & Main / Sub Window Image

Dual Camera & Main / Sub Window Image means that SIYI FPV app shows the video

streams from two cameras in both the main window and the sub window. The suggested

setup is below.

1. Choose the main camera for the main stream, the sub stream will automatically be set

as the thermal camera.

Main Stream

1080p 2K 4K

Video Output: CVBS OFF

Sub Stream

2. Choose “SIYI Camera 1 Main Stream” for Video 1 in IP addresses settings.

3. Choose “SIYI Camera 1 Sub Stream” for Video 2.

Camera P

A |SIYI Camera 1 Main Stream

B |SIYlI Camera 1 Sub Stream
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Main Window: Single Image — Zoom Camera

Sub Window: Single Image — Thermal Camera

o Mark

The main window and the sub window are switchable.
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4.4 Output Video to Windows Device Directly through Ethernet

Gimbal camera connects to Windows device directly, then video will be displayed in SIYI

QGC Windows software.

azasesdly

Gimbal Power Input
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Preparation

It is necessary to prepare the tools, firmware, and software below before outputting video

stream in this way.

® SIYI Optical Pod (Gimbal Camera)

O Mark

Above products can be purchased from SIYI directly or from SIYT authorized dealers.

® SIYI Gimbal Ethernet to RJ45 Cable

O Mark

Above tools come with product package.

® SIYI QGC Windows Software

O Mark

Above software can be downloaded from relevant product page on SIYT official website.

Steps
1. Power gimbal camera.
2. Use SIYI Gimbal Ethernet to RJ45 Cable to connect the gimbal quick release board’s
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Ethernet port to Windows device’s RJ45 port. If your computer does not come with
RJ45 port, it 1s suggested to use an RJ45 to USB converter.

3. Modify the computer’s Ethernet settings to have the same gateway with SIYT link and
avoid IP addresses conflict.

For example, let’s assign “192.168.144.30” for the computer IP addresses.

Internet HHYARAR 4 (TCP/IPv4) @iE X
=R
MERET S, WoILIERSTEETREN P28, SN, FEEME
EEGBESMREESN P RE.

O S5 1P #8i1HO)
© EEFEA 1P 5H(S):

1P H531k(1): 192 . 168 . 144 . 30
FREEU): 255 .255.255. 0
BOARIE(D):

EFEES DNS lRE=atshi(

(@ FEFEFEAT DNS BEEEHUH(E):
EiE DNS BRSSP

=M DNS BESH(A):

(IRt E=an =8} =ERV)...

=
4. Run SIYI QGC Windows software, go to “Comm Links — Video Settings”, and select
“RTSP Video Stream” for “Source”, then enter the default RTSP addresses of SIYI
gimbal camera, video stream will display. Gimbal motion and camera functions can be

controlled by mouse in QGroundControl.
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4.5 Output Video to Third-Party Link through Ethernet

SIYT gimbal camera can output video to any third-party link which provides Ethernet port

and is compatible with RTSP video stream.

In this way, it is necessary to prepare a customized video cable for connection between

SIYT gimbal camera and the third-party link.

& CAUTION

SIYI gimbal camera Ethernet port’s “RX-" pinout should connect to the third-party link
Ethernet port’s “RX-" pinout, and “RX+” pinout to “RX+” pinout. Do not cross the

pinouts, otherwise it will cause damage to the device.

Steps

1. Power the air unit of the third-party link and bind it with the ground unit.

2. Use the video cable to connect SIYI gimbal camera’s Ethernet port and the third-party
link’s Ethernet port.

3. Open RTSP video player and input SIYI gimbal camera’s default RTSP addresses, if

connection is successful, video will display normally.

o Mark

SIYT QGC Android app and Windows software support video display from third-party

links as well.
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4.6 Output CVBS Video to Analog Transmitter

ZT6 mini dual-sensor optical pod can output CVBS video to analog transmitter directly

though the Ethernet port.

Before using ZT6 in this way, users should prepare the video cable by themselves, then

connect ZT6 to the FPV transmitter and power both of them.

CVBS Output

< DCIN |
VIDEO IN

VIDEO IN

FPV Power |.\\;\

Gimbal Power Input

Analog FPV Transmitter

Steps

1. Please refer to the above picture to connect ZT6 to your analog transmitter and power
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the gimbal.

2. Connect ZT6 to PC and run SIYI Assistant. Switch video output mode to “CVBS”
under the “Gimbal Config” page.

3. Power the analog transmitter and bind it with the ground unit.

4. Turn on the FPV monitor, if video shows up, the connection is successful.
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4.7 Output Video through Micro-HDMI

Z'T6 mini dual-sensor optical pod can output video directly though the Micro-HDMI port.

Steps

1. Power ZT6 and connect it to PC. Run SIYT Assistant, switch video output mode to
“HDMI” under the “Gimbal Config” page.

2. Connect ZT6 to the HDMI monitor.

3. If video shows up, the connection is successful.

4.8 Solutions to No Image through Ethernet

If gimbal camera failed to output video or the video cannot be displayed properly, please

follow the steps below for trouble shooting.

1. Confirm if the link’s ground unit is communicating with the air unit and if the camera
is connected to the air unit.

2. Check Camera IP addresses and RTSP addresses.

3. If you are using SIYI FPV app, check the connection status, app version, video stream

settings.
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If you are using SIYI handheld ground stations, check the Ethernet switch in Android

system.

5. Please double check if the gimbal camera’s [P addresses was modified accidentally.

If video still does not show up, please follow the steps below and make a deep
investigation according to the video output mode, the video display device, and the

application / software you are using.

4.8.1 Video Output to Android Device

1. Input SIYT gimbal’s default IP addresses “192.168.144.25” in the “Ping Tools app and
check if the network communication is successful. If the tool responds, then check if

the RTSP address in the application / software is correct.

oo STOP
Ping 192.168.144.25
TCP, &0 8554
F B 192.168.144.25 IER
B35, EkThimA.
kE 192.168.144.25 8 =¥
5l 2, ERIhED.
$ B 192.168.144.25 7B

F75 3, BRI O.

Successful Network Communication
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Ping 192.168.144.25
TCP, %[0 8554
EREET ®
FE& 1, mREE
ez ecli] ®

B3 2, mREE

Network Communication Failed
2. If the network communication is failed, then check the communication between the
link’s ground unit and the air unit. If the communication is good, then check if the
video cable between the camera and the link’s air unit is good, and if the voltage input

1s in normal range.

4.8.2 Video Output to Windows Device

1. Use the “Win + R” key combo to wake up the “Run” program and input the command

“cmd”.
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B]=3m= TTL=64

Successful Network Communication

B EES: C\Windows\system32\cmd.exe

2, £ =2 (50%

Network Communication Failed

2. Input SIYI gimbal camera’s default IP addresses “192.168.144.25” and press the “Enter”
key to check if the communication is successful. If it is, please check the RTSP
addresses in the software or try to switch to another software.

3. If the network didn’t connect, then check the communication between the link’s ground
unit and the air unit. If the communication is successful, then check if the video cable
between the camera and the link’s air unit is good, and if the voltage input is in normal
range.
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If you have done all trouble shooting by following the steps above and still didn’t solve the

problem, then please contact your dealer, or contact SIYI Support directly.

4.9 Common IP Addresses

SIYT Air Unit [P Address: 192.168.144.11
SIYI Ground Unit IP Address: 192.168.144.12

SIYT Handheld Ground Station Android System IP Address: 192.168.144.20

SIYT Ethernet to HDMI Output Converter IP Add: 192.168.144.50

SIYT Al Camera IP Address: 192.168.144.60

SIYT Optical Pod / Gimbal Camera’s Default IP Addresses: 192.168.144.25
(NEW) SIYI Optical Pod / Gimbal Camera’s Default RTSP Addresses:

® SIYI Al Camera: rtsp://192.168.144.25:8554/video0

® Main Stream: rtsp://192.168.144.25:8554/video1

® Sub Stream: rtsp://192.168.144.25:8554/video2

(NEW) SIYI FPV App’s Private Video Stream Protocol’s Addresses:

® SIYI Camera 1 Main Stream: 192.168.144.25: 37256
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®
® SIYI Camera 1 Sub Stream: 192.168.144.25: 37255

® SIYI Camera 2 Main Stream: 192.168.144.26: 37256

® SIYI Camera 2 Sub Stream: 192.168.144.26: 37255

SIYI P67 Camera A’s IP Address: 192.168.144.25

SIYI IP67 Camera B’s IP Address: 192.168.144.26

SIYT Air Unit HDMI Input Converter’s IP Address: 192.168.144.25

SIYI P67 Camera A’s RTSP Address: rtsp://192.168.144.25:8554/main.264
SIYI IP67 Camera B’s RTSP Address: rtsp://192.168.144.26:8554/main.264
SIYT Air Unit HDMI Input Converter’s RTSP Address:

rtsp://192.168.144.25:8554/main.264

Common Video Player: SIYI FPV, QGroundControl

Network Diagnosis Tool: Ping Tools

O Mark

SIYT cameras released after ZT30 (including ZT30 and ZT6) start to use the new addresses.

SIYI cameras released before ZT30 (including ZR30, A2 mini, A8 mini, ZR10, and R1M)

are stilling using the old addresses.
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S THERMAL IMAGING

Z'T6 mini dual-sensor optical pod comes with abundant thermal imaging features.

5.1 Palette

The thermal camera can assign different color solutions to high and low temperature

regions through the palette to acquire heat data intuitively.

- Thermal color | Iron oxide
LA LY

®
®
@
€
g
Pa'y

White Hot
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5.2 Thermometric

The thermal camera support three thermometric modes. Full image, point, and box.

5.2.1 Full Image Thermometric

Enable temperature measuring in the full image, marking the points of the maximum

temperature and the minimum temperature, and indicating relevant temperature data.

—

o
@®
®
@
Q
9
A

5.2.2 Point Thermometric

By picking a point in the image and read the relevant temperature data, which can be done

by touchscreen in SIYI FPV.
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5.2.3 Box Thermometric

By drawing a box in the image, marking the points of the maximum temperature and the

minimum temperature in the box, and indicating relevant temperature data.

o Mark

It is necessary to lock the usual gimbal control in touchscreen to avoid conflict with box

temperature measuring.

5.2.4 Thermal Gain

Thermal imaging camera support switching between high gain and low gain to measure

temperature in a wide range.
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High Gain: -20 ~ +150°C (+2°C)

Q
()
o

® [ow Gain: 50 ~ +550°C (£5°C)

5.2.5 Thermal Raw Data

Thermal imaging camera can save and output RAW data by taking pictures (a full frame of
640 x 512 resolution including temperature data).
® Image Only: Outputs thermal images only.

® Including RAW: Take a picture to save thermal RAW data.

5.2.6 Thermal Calibration

Thermal imaging camera temperature measurement results are affected by factors such as
ambient reflection temperature, atmospheric temperature, target temperature, target
emissivity, atmospheric transmittance, and target distance. Therefore, to obtain accurate
temperature measurement results, the thermal imaging camera needs to be corrected for

environmental variables.
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™) EnvCorrectParam >

|distance:[:l.25h{ = |
|emi55ivit:,r: 100% = |
|emrir-:|runent hoami di tor: 100% = |
|atmnspheric temperature:25.00° C :|
|re£1ecti-:-n temperature: 26 00° C = |
" Enable Envirommental Farameter Correction
I Save |

1. Reflected temperature: Infrared rays emitted by surrounding objects will be reflected
by the target object.

2. Atmospheric transmittance: The atmosphere will absorb the infrared radiation of the
target object and generate radiation itself.

3. Target emissivity: the ratio of the ability of an actual object to radiate infrared to that of
an ideal black body.

4. Target distance: Due to some complex optical and structural problems, the measured
temperature of the same target object at different distances is also different.

5. Target temperature: Due to the factor of atmospheric attenuation, the same target object

will have different measured temperatures at different temperatures.

O Mark

Please go to the SIYI Assistant software to adjust the environment elements for thermal

imaging camera.
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5.3 Thermal Synchronize Zoom

Under split image, zoom camera and thermal camera can zoom simultaneously from 1X to

2X.

&
O)
®
O]
Q
>
A

Without Zoom
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2X Zoom

6 SIYI FPV ANDROID APP

SIYI FPV is an Android application developed by SIYI to configure many SIYI products

for video display, camera stream settings, and communication link status monitoring.

o Mark

This chapter is edited based on SIYI FPV App v2.5.15.691.

SIYT FPV App can be downloaded from SIYT official website:

https://siyi.biz/en/index.php?id=downloads&asd=427

SIYI FPV App compatible SIYI devices

ZT6 Mini Dual-Sensor Optical Pod
SIYT AI Tracking Module
Z7T30 Four-Sensor Optical Pod
ZR30 4K AI 180X Hybrid Zoom Optical Pod
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® A2 mini Ultra-Wide-Angle FPV Gimbal

® MK32 /MK32E Enterprise Handheld Ground Station
® A8 mini Al Zoom Gimbal Camera

® ZR10 2K 30X Hybrid Zoom Optical Pod

® RIM HD Recording FPV Camera

® Air Unit HDMI Input Converter

® HM30 Full HD Image Transmission System

® MK15/MKIS5SE Mini Handheld Ground Station

SIYI FPV App OSD Information Definition

SIYI 8KMFPV Low Latency Flight Mode'5 Connected Yy 86 -39dBm RCRSSI:102 &> 15KB o e @

0.3m/s

Disarmed 999
0.0 m/s AltitudeHold 0 0.0m 0.0m 0503 33.8° -0.3m

% 26.0mAh (@) Thrgttle ) ¥ ® [\ O @ ok

SIYI FPV Camera Function Icon Definition
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6.1 Settings

In “Settings” page, you can select camera type with stream type, select or input video

stream [P addresses, custom app interface, and switch video decoding type.

SETTINGS

Camera IP

A |SIYI Camera 1 Main Stream Rotate .
B [siYI Camera 1 Sub Stream Rotate @)

Cross Sight @) 0SD Color -

Map @® Map type: Google
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About Settings

Camera IP: Select among SIYI Al Camera, SIYI Camera 1 and SIYI Camera 2, between
main stream and sub stream, select or input video stream RTSP addresses, disable image,
or rotate the relevant image in 180 degrees.

Cross Sight: Enable / disable a cross sight in the center of the image.

OSD Color: Custom the color of all OSD information.

Map: Enable / disable the map box over the left-bottom corner of the image.

Map Type: Switch map type (currently between Baidu and Google).

6.2 Link Status

Display the link status directly over the FPV image.

a LINK STATUS

0SD - Mavlink OSD ‘
Channel: 104 Speed Unit: m/s
Signal Quality: 80

Signal Strength: -43
Latency: Oms
Data Upload: 26.228KB ALT, LONG, LAT ‘
Data Download: 218.343KB
Bandwidth Upload: 6.5Mbps isten Bt Breaamed
Bandwidth Download: 14.4Mbps Flight Mode: null
144.25 Seq: 77649 Loss Count: 117 Vpltage: 0.0V
Large Frame Size: 21686 Frame Size: §hftrent: 0.0A
144.25 Seq: 77506 Loss Count: 93 Battery: 0%
Large Frame Size: -1 Frame Size: 178 Battery Used: 0.0mAh
144.25 decode type: h265 Satellite: 0
144.25 decode type: h265 Accuracy: 0.0
Positioning Type: 0
IMU Temp.: 0.0 °C
Air Pressure Temp.: 0.0 °C
Pitch Angel: 0.0
Roll Angel: 0.0 °
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About Link Status

OSD: Enable / disable standard OSD information.

Mavlink OSD: Enable / disable Mavlink OSD information.

Speed Unit: Switch speed unit between meter per seconds and kilometer per hour.

Longitude and Latitude: Enable / disable information.

6.3 Gimbal Camera

Configure the abundant functions of SIYT optical pod and gimbal camera.

{1 8KMFPV L«

&

ZT6 Mini Double-Sensor Optical Pod

BootRecord (D [>3) -

Full-Screen Temp (3P Thermal Sync Zoom (3P

Thermal Env Revise @)

| Thermal color | Iron oxide

Thermal gain Low @ High
Thermal data @ Image Image+Temp

Main Stream

Work mode | Main&Thermal
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Stream Resolution @ HD FHD

Recording Resolution @ 720p 1080p

Video Output: ~ (®) HDMI  CVBS  OFF

Sub Stream

Work mode

Stream Resolution @ HD FHD

Gimbal Mode Lock @ Follow FPV

Camera Firmware:; v0.1.2

About Gimbal Camera

Boot Record: Enable / disable automatic video recording by SD card as soon as the camera
1s powered.

File Manager: Preview stored images in TF card. Format the TF card.

Laser Calibration: The target position in the camera image may need to be calibrated to
match the accurate laser rangefinder orientation. (Only available for ZT30)

Full Image Thermometric: Enable / disable the full image temperature measurement
feature in the thermal imaging camera.

Synchronize Zoom: Enable / disable simultaneous zooming of the thermal camera and the
Zoom camera.

Thermal Calibration: To calibrate the thermal camera by changing environment elements.
Thermal Palette: Assign different color solutions for the thermal imaging camera.

Thermal Gain: Switch between low gain and high gain for the thermal imaging camera.
Thermal RAW: Choose to include the RAW data in thermal images or not.

Main / Sub Stream: Configure the main stream and the sub stream separately for their
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camera source and parameters.

Image Mode: Select the video stream’s image type and camera source. Single image or

split image. Zoom camera, wide angle camera, or thermal imaging camera.

Stream Resolution: Decide to switch the output resolution of the current video stream or

not according to camera source. Max output resolution is Ultra HD (1080p).

Record Resolution: Decide to switch the recording resolution or not according to camera

source. Max record resolution is 4K.

Video Output Port: Switch the video outputting ports.

® HDMI: Through the gimbal camera’s Micro-HDMI port.

® CVBS: Through the CVBS pin in the gimbal camera’s Ethernet port to output videos
in analog signal (Only available for ZT6 and A8 mini).

® OFF: Through the gimbal camera’s Ethernet only.

Gimbal Working Mode: Switch gimbal working mode among Lock Mode, Follow Mode,

and FPV Mode.

® Lock Mode: Horizontally, gimbal does not follow when aircraft rotates.

® Follow Mode: Horizontally, gimbal follows when aircraft rotates.

® FPV Mode: Gimbal rotates simultaneously as aircraft rolls to get FPV view, and output
images with enhanced stability.

® Al Tracking: When the gimbal is connected to the Al tracking module and the Al
tracking function is activated. It will be Al tracking mode only.

Camera Firmware Version: Display current camera firmware version.

Gimbal Firmware Version: Display current gimbal firmware version.
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Zoom Firmware Version: Display current gimbal firmware version (Only available for

optical zoom cameras).

6.4 About SIYI FPV

Displays the software version of SIYI FPV and common contact information of SIYI

Technology.

{1 8KMFPV L«

ABOUT

App Version V2.5.15.691.35d694d0

Email support@siyi.biz
ER 400 838 2918

Website www.siyi.biz

Facebook
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6.5 SIYI FPV App Update Log

Date 2024-01-26
Version 2.5.15.695
Updates 1. New: Support Al follow function.
Date 2023-12-18
Version 2.5.15.691
1. Fix: Temperature data still shows on image after switching to optical cameras
from thermal camera.
2. New (A8 mini): Enable OSD watermark on recording images.
3. New: Both video streams can turn on / off recording.
Updates 4. New (SIYI Al Tracking Module): A switch for flight tracking.
5. New (Thermal): A switch for thermal gain.
6. New (Thermal): A switch for thermal calibration.
7. New (Thermal): A switch for thermal RAW.
8. Fix: Camera control interface bug when two different cameras are plugged.
Date 2023-10-20
Version 2.5.15.679
1. New: Al recognition and tracking function control interface.
2. New (ZT30): Zoom & thermal camera simultaneous recording function control
Updates interface. . .
3. New: Add the Al tracking module to IP addresses settings.
4. Improve: Occasionally video stream does not recover when the link is
disconnected under SIYT camera protocol.
Date 2023-08-24
Version 2.5.15.660
1. New (ZT30): Laser calibration. Display laser ranging target’s coordinates.
2. New: Support TF format.
Updates 3. New (ZT30): Thermal color palette.
4. New: File manager to preview stored pictures in TF card.
5. Improve: New icon indication for missing TF card.
Date 2023-07-31
Version 2.5.14.644
1. New: Status indication for successfully integrated flight controller attitude data.
2. New: Google map is supported.
Updates 3. Fix: Flight controller location was no accurate. New icons for flight controller
location and device location.
4. New: Status indication for missing TF card.
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6.6 SIYI FPV SDK Guide

SIYT provides the SIYI FPV SDK to help professional Android application developers to

integrate the unique features in SIYI FPV app to their own GCS.

6.6.1 Access Method

a) Add “fpvlib” into Your Project
Copy the “fpvlib.aar” file to the “libs” folder in your “module” like below:

.gitignore

Revise the “build.gradle” file:

b) Configure “AndroidManifest” File
Add USB reading authorization to the “AndroidManifest” file in your “module” and configure the

“intent-filter” file.

125/ 162
2024 SIYI Technology Copyright



¢) Add FPV Display Function into Code

Add JNI Library
Like the example below, add JNI library file into the “main” directory, then the “so” library file can be
copied from “demo” to your project directory.

v = fpvdemo

Bl androidTest
r’l’:v_‘til"

Java

Add FPV Video Display to Code

Please pay attention to the below points for your code:

® Firstly, use the static method “getlnstances()” of “ConnectionManager” to get the
“ConnectionManager” object. Then call the “ConnectionManager.checkConnectWithIntent()”
method in the lifecycle method “onCreate()” and “onNewlIntent()”.

® Video stream should be displayed through “SurfaceView”. So, we create an “SurfaceView” object
and need to call “ConntionManager.notifySurfaceCreate()” and “notifySurfaceDestroy” method from
“surfaceCreated()” and “surfaceDestroy()”.
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mSurfaceView.getHolder().addCallback(new SurfaceHolder.Callback() {
@Override

public void surfaceCreated(SurfaceHolder holder) {

Logcat.d(TAG, "onSurfaceCreated...");
mConnectionManager.notifySurfaceCreate(holder.getSurface());

h

@Override

public void surfaceChanged(SurfaceHolder holder, int format, int width
, int height) {

h

@Override

public void surfaceDestroyed(SurfaceHolder holder) {
mConnectionManager.notifySurfaceDestroy(holder.getSurface());

}
1)

® Dual-Channel FPV Display:

Dual-channel FPV display supports Ethernet connection only. It does not support AOA or USB
connection. For dual-channel FPV display, we should configure the IP addresses first, then create two
“SurfaceView” for image display. Whether the second video stream is required or not can be judged by
the connection type through connection status. You can refer to “demo” for detail.

® When you quit the application, please do not forget to call the “UsbConnectionManager.release()”
method.

For more detail, please refer to the codes in “demo”.

6.6.2 Interface Instructions

ConnectionManager
Name Description
Single case method for
getlnstance(Context context) “ConnectionManager”
setWirelessUrl(String urll, String url2) Set the addresses for video stream.
checkConnectWithIntent(Intent intent) Initial the connection.
Notify that the first “Surface” is
notifySurfaceCreate(Surface surface) created, the “Surface” is for video
display.
notifySurfaceDestroy(Surface surface) Notify that the first “Surface™ is
destroyed.
notifySecondSurfaceCreate(Surface Notify that t‘l}e Seconf . Surfage 'S
created, the “Surface” is for video
surface) .
display.
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notifySecondSurfaceDestroy(Surface Notify that the second “Surface” is
surface) destroyed.
set(;onnectlonLlstener(ConnectlonLlsten Set callback for the connection status.
er listener)
setFrameListeners(FrameListener
frameListener, FrameListener Set callback for video stream.
secondFrameListener)
getSDK Version() Request SDK version.
release() Release SDK.

SettingsConfig
Name Description

SettingsConfig.getInstance().initConfig(con
text)

Initialize the settigns. This method
must be called.

setLogEnable(boolean)

Set if print the log in the sdk. It is
suggested to disable print in the
“release” version.

setDecodeType(Context context,
@]IDecodeListener.DecodeType
decodeType)

int

Set decoding type. In default it is
hardware decoding.

setSupportWirelessConnection(Context
context,
boolean supportWireless)

Set if to support Ethernet connection
method.

setRectify(Context context, boolean rectify)

Set if to activate the video stream
distortion correction function. The
function is disabled in default and is
only for A2 mini FPV gimbal at this
moment. It works only when the video
stream addresses is
“RtspConstants. DEFAULT TCP_VID
EO _URL”

“SUB_TCP_VIDEO _URL”.

Attention:

If distortion correction is activated,
when you switch from SIYI camera
addresses

“RtspConstants. DEFAULT TCP_VID
EO_URL” “SUB_TCP_VIDEO URL”
to RTSP addresses, new surface objects
should be imported. One way to do this
is to remove “SurfaceView” and add a

new “SurfaceView” through
“addView”, then import the “Surface”
object again in

“SurfaceHolder.Callback”.

getCameraManager()

Request camera control objects.
SYSDKCameraManager
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Name

Description

/**

*/

* Set Camera Resolution

* @param streamType:

* [Cameralnfo.STREAM MAIN],
[Cameralnfo.STREAM_ SUB].

* (@param resolution:

[CAMERA RESOLUTION SD] 480p,
[CAMERA RESOLUTION_HD] 720p, Set camera resolution.
[CAMERA RESOLUTION FHD] 1080p.
* [CAMERA RESOLUTION 2K] 2K,
[CAMERA RESOLUTION 4K] 4K,

fun setResolution(cameralndex: Int,
@Cameralnfo.StreamType streamType: Int,
@CameraResolution resolution: Int)

6.7 SIYI FPV SDK Update Log

Version

2.5.15

Updates

1. Fix the issue that RTSP stream may blurr.
2. Add camera control interface.
3. Fix some other known issues.

Mark:
It is necessary to update the “so” and “aar” file, which can be
updated frm the “aar so” folder.

Version

2.5.14

Updates

1. Fix some issues which causes anormal in JNI library (need to
update “so” library).
2. Fix some other known issues.

Mark:
It is necessary to update the “so” and “aar” file, which can be
updated frm the “aar so” folder.

Version

2.5.13

Updates

1. Fix the issue that the video stream of some IP65 cameras may
blurr.
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2. Add to support ZT30 camera video stream.

Mark:
It is necessary to update the “so” and “aar” file, which can be
updated frm the “aar so” folder.
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7 SIYI FPV WINDOWS APP

SIYI FPV Windows is a Windows OS based application developed by SIYI to support
many SIYI link products, optical pods (gimbal cameras), and autopilot (flight controller)

for their abundant function, configuration, and device status monitoring.

O Mark

This chapter is edited based on SIYI FPV Windows app v0.0.6.
SIYI FPV Windows app can be downloaded from SIYT official website:

https://siyi.biz/en/index.php?id=downloads&asd=602

SIYI FPV App compatible SIYI devices

ZT6 Mini Dual-Sensor Optical Pod

ZT30 Four-Sensor Optical Pod

ZR30 4K 180X Hybrid Zoom Optical Pod
MK32 Enterprise Handheld Ground Station
A8 mini Zoom Gimbal Camera

ZR10 2K 30X Hybrid Zoom Optical Pod
HM30 Full HD Image Transmission System
MK15 Mini Handheld Ground Station
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SIYI FPV Windows App Function Definition

Battery Life Percentage ®
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7.1 Ul

(]

unction & Definition

7.1.1 Top Status Bar

Top status bar is to display the system’s working status.

» ry Life P %
P 00:06:37l HD - 30 Fopge.  Sotterylife zrcenmg? ® 7% Connected il T-24dBm e @0
urrent @ -

®
é.) ® Battery Voltage ® ® Application

Ellight Gontroller Alerts Vide%RReecsoor[iit?gnTime CUrient Flight Mode Connection Status  Link Signal Strength  Settings

About Top Status Bar

Flight Controller Alerts: Alert messages from flight controller.

Flight Mode: Currently activated flight mode.

Current Voltage: Current voltage from aircraft power battery.

Battery Life Percentage: Current battery level from aircraft power battery in percentage.
Connection Status: Connection status of video stream.

Link Signal Strength: Signal strength of the communication link in dBm.

Application Settings: Some basic application settings.

7.1.2 Left Tools Bar

Left tools bar is to control the basic function of optical pod (gimbal camera).
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Gimbal Rotation

Image Type

z
Thermal Palette

2 LQSEr NGNCE [FIRCER

y1 :
<4, Synehronize Zoom

Gimbal Rotation

Provide some quick actions to control gimbal attitude.

About Gimbal Rotation

Center: Gimbal camera centers in both yaw axis and pitch axis.

Yaw Center & Pitch Down: Gimbal camera centers in yaw axis and points down in pitch
axis.

Yaw Center: Gimbal camera centers in yaw axis.

Pitch Down: Gimbal camera points down in pitch axis.

Image Type
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Switch image type for multi-sensor optical pods.

About Image Type

Singe Image (Zoom Camera): Main windows displays image from zoom camera only.
Singe Image (Wide Angle Camera): Main windows displays image from wide angle
camera only.

Singe Image (Thermal Camera): Main windows displays image from thermal camera only.
Split Image (Zoom & Thermal): Main windows displays image from zoom camera in left
and thermal camera in right.

Split Image (Wide Angle & Thermal): Main windows displays image from wide angle
camera in left and thermal camera in right.

Split Image (Zoom & Wide Angle): Main windows displays image from zoom camera in

left and wide-angle camera in right.

Thermal Palette

Switch thermal image type in multiple-sensor optical pods.
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Whitehot Golden Iron Oxide Rainbow

Night Aurora Red Hot Jungle

i

Medical Black Hot Golden Red

Laser Range Finder

Turn on / off the laser range finder in multiple-sensor optical pods.

Synchronize Zoom
Turn on / off synchronize zoom of zoom camera and thermal camera from 1X to 2X under

split image in in multiple-sensor optical pods.

7.1.3 Right Tools Bar

Right tools bar is to control the basic function of camera.
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Function

Photo

Record

Q@ ® @ il

Focal Length

[ 1]
o
L 4

Zoom

Function

Basic settings for optical cameras.

Auto Recording @
Record SubStream @
Stream Resolution

® 0 @D

Record Resolution

® D @D

O,
®
&

.,
®
4

r
L

About Optical Camera Basic Settings

Boot Record: Enable / disable automatic video recording by SD card as soon as the camera
1s powered.

Record Sub Stream: Turn on video recording for the sub stream.

Stream Resolution: Decide to switch the output resolution of the current video stream or
not according to camera source. Max output resolution is Ultra HD (1080p).

Record Resolution: Decide to switch the recording resolution or not according to camera
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source. Max record resolution is 4K.

Basic settings for thermal camera.

RAW Thermal @

Calibration (i

Gain

. Low . High

About Thermal Camera Basic Settings
Thermal RAW: Choose to include the RAW data in thermal images or not.
Thermal Calibration: To calibrate the thermal camera by changing environment elements.

Thermal Gain: Switch between low gain and high gain for the thermal imaging camera.

7.1.4 Flight Controller Mavlink Attitude Data

Displays Mavlink flight attitude data telemetry from flight controller in real-time.
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About Flight Controller Mavlink Attitude Data

Flight Attitude: Aircraft flight direction and yaw angle.

Home Point: Direct distance between the projection of the current position of the aircraft
on the ground and the home point.

Airspeed: The speed of the aircraft relative to the surrounding air during flight (Unit: m/s
or km/h).

Ground Speed: The speed of the aircraft relative to ground during flight (Unit: m/s or
km/h).

Flight Time: Accumulated flight time of aircratft.

Flight Distance: Accumulated flight distance of aircraft relative to ground.

Throttle: Current throttle output (0 ~ 100).

Wind Speed: The velocity of air flow around the aircraft (Unit: m/s or km/h).

Wind Direction: The direction of air flow around the aircraft.

IMU Temperature: Flight controller IMU temperature.
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True Altitude: The current flight altitude of the aircraft relative to the home point.

Flight Speed: The absolute flight speed of the aircraft in real time.
Altitude: The absolute altitude of the aircraft in real time.
Latitude & Longitude: Latitude and longitude of the aircraft’s current location.

GNSS Satellite Number: The current number of satellites captured by the global

positioning and navigation system.

GNSS Positioning Accuracy: The current positioning accuracy of the global positioning

and navigation system.

O Mark

Ground speed depends on the airspeed of the aircraft, the wind speed around the aircraft,
and the direction of the wind. If the aircraft flies downwind, the ground speed will be
higher than the air speed; If the aircraft flies against the wind, the ground speed will be
lower than the airspeed. Ground speed is usually provided by the aircraft navigation

system or flight controller.

7.1.5 Map

Map box locates in the left-down corner of the main window which can be displayed /

hided, and the size can be adjusted.
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7.1.6 Sub Window

Sub window locates in the right-down corner of the main window which displays video
stream from sub stream. Sub window can be displayed or hided, and the size can be

adjusted. Sub window and main window can be switched for image display.
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7.2 System Settings
7.2.1 Camera Settings

Check current camera model, camera network addresses, and camera firmware version.

ZT30 Four-Sensor Optical Pod

=\

\*z*' Camera url

Camera A

Camera B

U

Camera firmware: v0.1.9

About Camera Settings
Camera Addresses: Select camera model, default camera network addresses, or input

RTSP addresses for main stream and sub stream, or disable image.
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Camera Firmware Version: Display current camera firmware version.

7.2.2 Gimbal Settings

Set gimbal motion mode, check gimbal firmware version, and zoom firmware version.

Motion Mode
. Lock . Follow . FPV

CL

Gimbal Firmware: v0.2.1

L

Zoom Firmware: v0.1.6

About Gimbal Settings

Gimbal Motion Mode: Switch gimbal working mode among Lock Mode, Follow Mode,

and FPV Mode.
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® Lock Mode: Horizontally, gimbal does not follow when aircraft rotates.

® Follow Mode: Horizontally, gimbal follows when aircraft rotates.

® FPV Mode: Gimbal rotates simultaneously as aircraft rolls to get FPV view, and output
images with enhanced stability.

Gimbal Firmware Version: Display current gimbal firmware version.

Zoom Firmware Version: Display current gimbal firmware version (Only available for

optical zoom cameras).

7.2.3 Link Status

Monitor SIYI image transmission link’s status.

é RCU-Air

Channel: 108  Signal Quality: 96
Signal Strength: -32 Latency: 10ms

Data Bandwidth
Download: ULk L Download: lolde

Data Upload:  16.808KB Bandwidth

iotons 6.5Mbps

About Link Status
Channel: Current frequency channel of the transmission link under current working
frequency.

Signal Quality: Current signal quality of the link in percentage (0 ~ 100).
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Signal Strength: Current signal strength of the link in dBm.

Latency: Current signal transmission latency of the link (Unit: ms).

Data Download: Downloading data of the transmission link from air unit per second (Unit:
KB).

Bandwidth Download: Downloading bandwidth of the transmission link from air unit
(Unit: Mbps).

Data Upload: Uploading data of the transmission link to air unit per second (Unit: KB).

Bandwidth Upload: Uploading bandwidth of the transmission link to air unit (Unit: Mbps).

7.2.4 Others

Switch map type, check application version and SIYT contact information.
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o About

App Version
Email
Phone

Website

Fackbook Group

0.0.6

support@siyi.biz

400 838 2918

www.siyi.biz
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7.3 SIYI FPV App Update Log

No update is available at this moment.
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8 SIYI ASSISTANT

SIYT PC Assistant is a Windows software developed by SIYI to configure many SIYI

products for configuration, firmware update, and calibration.

o Mark

The manual is edited based on SIYI PC Assistant v1.3.9.

SIYI PC Assistant and the relevant firmware pack can be downloaded from SIYT official

website:

https://siyi.biz/en/index.php?1d=downloads&asd=602
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8.1 Gimbal / Zoom Firmware Update

SIYI gimbal camera connects to SIYI PC Assistant for gimbal firmware and zoom

firmware update.

o Mark

Zoom firmware update is only available for optical zoom gimbal cameras.

Before upgrading, it is necessary to prepare the tools, software, and firmware below.
® SIYI PC Assistant (v1.3.9 or latest version)
® Gimbal Firmware

® Zoom Firmware

o Mark

Above software and firmware can be downloaded from relevant product page on SIYI

official website.

® (able (USB-C to USB-A)
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Customers should prepare the above tools.

Firmware Upgrade Steps
1. Install “SIYT PC Assistant” on your Windows device.

2. Use the USB-C to USB-A cable to connect Windows device’s USB-A port to gimbal

camera’s USB-C port.

3. Run “SIYI PC Assistant” and switch to “Upload” page to check gimbal camera’s

current firmware version.

150/ 162
2024 SIYI Technology Copyright



N

setting upload gimbal config gimbal cali

Hardware ID Boot program Firmware Upgrade

: 35463230 -
Gimbal 7A02233044 00000000 ol . 1. getfilename upgrade

36453244

Z00M 7900000447 30314246 T . 1. getfilename upgrade

4. If the firmware is not latest, then click the “Select File” button in the “Gimbal” to

import the latest firmware. And click “Upgrade” and wait till it is “100%” finished.

O Mark

Before updating any firmware, gimbal camera should be powered.

It is the same process for both gimbal firmware and zoom firmware.
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8.2 Camera Firmware Update

The camera firmware of SIYT gimbal camera should be upgraded by SD card.

Before upgrading, it is necessary to prepare the tools, software, and firmware below.

® Micro-SD Card

o Mark

Customers should prepare the above tools.

Please make sure that the TF card has been formatted to FAT32 before camera firmware

upgrade.

® (Camera Firmware

o Mark

Above software and firmware can be downloaded from relevant product page on SIYI

official website.

Firmware Upgrade Steps
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file name.

R ~ E Kl

I sIY1_ZT6 UpgradeSD.bin 28537 KB

2. Restart gimbal camera and wait for 3 to 5 minutes. Camera firmware will be flashed

automatically.

3. Run SIYI FPV app or SIYI PC Assistant software to check if camera firmware is

updated successfully.
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8.3 Gimbal Camera Configuration

SIYI gimbal camera can be connected to SIYI

camera settings.

CH Config
Zoom —

Taw —

|
| Auto Center —

Photo — =
Record — -~
Motion Mode — =
Turn Down —

Video Mode —

8.3.1 Channel Configuration

Rec stream resolution

PC Assistant for channel settings and

Camera Config

IF Confiz |192. 168. 144 25
Gateway Config [192. 168,144 1

Pitch — Work Mode Of Gimbal Follow
Video Output Mede HIMI

Main stresm Prime lens&Thermal = HD " HZEB

Sub stream Close

Zoom Mode Formal -

Thermal imaging zoom linkage Cloze

Thermal imaging pseudo color Ironbow -
Thermal imaging gain mode High gair

Thermal imaging Env correct Open

huto recording @)

Save

Frime lenséThermal ~|| HD

F¥ YEE. 0.1.Z2

* | HD v | Hzgg

The “Channel Config” menu under “Gimbal Config” menu can assign the below gimbal

camera functions to up to 16 channels and an idle channel (disabled).

Gimbal Functions and Description

® Auto Focus: Control zoom camera for automatic focus.
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Zoom: Control camera for optical zoom and digital zoom.

Manual Focus: Adjust zoom camera focal length for manual focus.

Yaw: Control gimbal rotation on yaw axis.

Pitch: Control gimbal rotation on pitch axis.

Auto Center: Control gimbal to reset to initial position. Coordinates (0, 0).

Photo: Control camera to take a picture.

Record: Enable / disable video recording.

Motion Mode: Switch gimbal working mode (follow mode, lock mode, FPV mode).

Auto Down: Control gimbal pitch axis to point downward vertically. Coordinates (0, -90).

Image Mode: Select the video stream’s image type and camera source. Single image or split image.
Zoom camera, wide angle camera, or thermal imaging camera. Max three switches to be assigned for
different image mode.

() Ge-

HIGH
Stitchinz mode Main stream: room and wide—anzle, Sub stream: thermal imaging~
MIT
Stitehing mode (Main stream: wide—angle and thermal imaging, Sub stream: zoom =™

Lo

]

Stitching mode Main stream: zoom and thermal imazing, Sub stream: wide—angle-

Save I

) Gear controller 7 *

HIGH

Stitchinz mode Main stream: room and wide—anzle, Sub stream: thermal imaging~
stitching mode (Main stream: zoom and thermal imaging, Sub stream: wide-angle
stitching mode (Main stream: wide-angle and thermal imaging, Sub stream: zoom
Stitching mode (Main stream: zoom and wide-angle, Sub stream: thermal imaging

Mon-stitching mode (Main stream: Zoom, Sub stream: Thermal imaging)
Man-stitching mode (Main stream: Zoom, Sub stream: wide-anagle)

E Mon-stitching mode (Main stream: wide-angle, Sub stream: Thermal imaging)
Mon-stitching mode (Main stream: wide-angle, Sub stream: Zoom)
Mon-stitching mode (Main stream: Thermal imaging, Sub stream: Zoom)
Man-stitching mode (Main stream: Thermal imaging, Sub stream: wide-anagle)
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8.3.2 Camera Configuration

The “Gimbal Config” menu also supports abundant and core features of SIYI gimbal

camera, such as, checking camera firmware version, modifying camera IP addresses,

selecting camera source for main / sub stream and video recording, switching camera

resolution or zoom mode, enabling / disabling thermal camera’s synchronized zoom,

enabling / disabling boot recording.

About Camera Configuration

IP Config: Modify camera IP addresses.

Gateway Config: Modify camera gateway.

Gimbal Working Mode: Switch gimbal working mode (Follow Mode / Lock Mode / FPV Mode)
Main Stream: Select camera source and switch output resolution for the main stream.

Sub Stream: Select camera source and switch output resolution for the sub stream.

Record Resolution: Select camera source and switch video resolution for recording.

Zoom Mode: Switch zoom camera’s zoom mode (Normal / Absolute Zoom).

Thermal Synchronize Zoom: Enable / disable the synchronize zoom feature of the thermal camera
and the zoom camera in split image.

Thermal Palette: Assign different color solutions for the thermal images.
Thermal Gain: Switch between low gain and high gain for thermal imaging.

Thermal Calibration: Calibrate the thermal camera by changing environment elements.
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|di5ta:u::e:|:|. ZEM = |
|emi55ivity:1l:ll:|% = |
|emrir-:|nrnent boami di tor: 100% = |
|atmu:-51:uheric temperature:25.00° C :|
|reﬂectinn temperature:26.00° C :|
+|Enable Enviroemmental Farameter Correction
I Sare |

® Boot Record: Enable / disable automatic video recording by TF card as soon as gimbal camera is
powered.

o Mark

The source of the recording stream is the main stream.

157 /162
2024 SIYI Technology Copyright



QTVT
JL1L 11

8.4 Gimbal Calibration

The “Gimbal Calibration” can help users do IMU calibration, IMU Constant temperature

calibration, and accelerator hexahedral calibration.

8.4.1 IMU Calibration

IMU calibration can keep the inertial measuring unit’s accuracy and reliability.

MU caliration

Gyroscope(degree/s)
| 00| oo|lvo]|| vo|
¥ z Mad
hecelerationts)
| 0.00 ||-0.00 ||-1.00 || t.00 |
H 1 z Mad
Check MU Calibrate

Steps

1. Click “Check”, gimbal camera will power off automatically. Meanwhile, please follow
the message box and place the gimbal camera on a flat surface and make sure that the

IMU is static. Do not touch or vibrate the gimbal camera. Then go for “Start Checking”.

o

— sl n

gimbal is off Please Place gimbal on a flat surface for testing.D'o not touch or

shalke gimbal.

Cancel

T TN =  7F | YERF
2. The PC assistant start to check IMU status automatically to determine if the gimbal

should be calibrated.
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Gyroscopeldegree/s)
| oo|{-0o0||-0o]| oo
X ¥ z Mod
hoceleration(g)
017 || ooes | |00 || Lo |
X ¥ z Mod
Checking Calibrate

3. If IMU is working normally, there will be a message box to indicate “not necessary to

calibrate”.

4. If IMU is not working normally, there will be a message box to indicate “calibration is

necessary’’.

SIVI  x |5

IMU gyro calibration is required

I N i

5. Click “Start Gimbal” and “Calibrate”.

6. The message box will say again “please follow the message box and place the gimbal
camera on a flat surface and make sure that the IMU is static. Do not touch or vibrate

the gimbal camera”.

4 S ﬂ

N Gimbal control has been turned off.Please place the Gimbal camera on a flat surface for calibration.Do not

touch or shake during calibration
1k

-d IBegin calibratinnl Do not calibrate but keep gimbal control off Do mot calibrate but restart zimbal control

| I I s R BT

Rara

7. IMU calibration menu will display “calibrating”.
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Gyrozcopeldegree/s)
[oo|| oo|l0o0]|] oo
X ¥ Z Mad
hcceleration{g}'
|-0.17 || 0.69 | |[-0.70 || 1.00
X ¥ z Mad
Checl Calibrating

8. After a few seconds, IMU calibration will be finished.

8.4.2 IMU Constant Temperature Calibration

Specially designed for using gimbals in scenarios with big difference in temperature to
avoid the situation that gimbal behaves abnormally because IMU cannot reach constant
temperature normally and fast when the environment temperature is far from IMU

constant temperature.

MU thermostat 9

\IMUI Tenp:59. 96 C

|
Con Temp:60.00 °C |
|

!ﬁ.m]:uient Temp:25.0 2%

Before calibration, please input the environment temperature of your operating field, the
software will start to calculate the target IMU constant temperature so that IMU can reach
the temperature fast after powering on gimbal camera. The software is showing IMU

temperature in real-time.
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8.4.3 Accelerator Hexahedral Calibration

Accelerator hexahedral calibration can calibrate the accelerator’s sensitivity, zero bias, and

inter axis error, etc. During calibration, the gimbal should be placed in all hexahedrons to

record accelerator’s output value on each orientation and build the error model.

Hexahedral calibration can keep the accelerator’s accuracy and reliability.

ACC Calibration

\CC Calibrate
TOF Left: Front:
Hext
Fanaal Bottom: Right: Baclk:
8.5 Main Firmware Update Log
Date 2024-03-06
?amera 0.1.3
Firmware
?}lmbal 0.1.9
Firmware
SIYI FPV
Android 2.5.15.696
SIYI FPV
Windows 0.0.6
SIYI PC
Assistant 1.4.0
Updates . New: Al following function (only for SIYI Al tracking module and multi-rotor
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drones)
New: Support SIYI FPV (Windows) version

New: Adapt to Mavlink protocol control and support the integration of PX4 flight

controller attitude data

New: Nose mode and upside-down mode can integrate flight controller attitude data

now.
New: SIYI Gimbal SDK supports formatting SD card
New: Support DCIM standard file system

8.6 SIYI PC Assistant Update Log

Date 2024-01-06
Version 1.4.0
Updates 1. New: Support Al follow function and adjusting follow speed.
Date 2023-12-18
Version 1.3.9
Updates 2. New (ZT30, ZT6): An activation process for thermal imaging function.
Date 2023-11-02
Version 1.3.8
3. New: Compatibility to ZT6 Mini Dual-Sensor Optical Pod.
4. New: A switch to enable zoom camera and thermal camera recording
simultaneously (only in non-split-image mode and main / sub stream should be
Updates
zoom / thermal camera).
5. Fix: ZT30 does not record video after setting recording resolution.
6. Fix: ZT30 does not set main stream resolution.
Date 2023-08-24
Version v1.3.7
7. New: Compatibility to a new model.
Uvndates 8. New: Support ZT30 to switch between H265 and H264 codec.
p 9. Improve: Gimbal calibration function has its own page now.
10. New: Gimbal configuration (thermal synchronize zoom, thermal color palette)
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9 AFTER-SALE SERVICE

Please visit the SIYI Technology support page at Service and Support - SIYT Technology |

Empowering and Building an Intelligent Robot Ecology for the latest after-sales and

warranty information.
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