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1. Competition Overview

1.1 Basic Competition Information

Event Full Name: 2026 BRICS National Vocational Skills Competition (BRICS
Future Skills and Technology Challenge) Competition Item Name: Low-Altitude
Intelligent Aircraft Application Competition Item No.: BRICS-FS-64 Team

Composition: 2 participants per team Event Level: International Grand Finals
1.2 Brief Description of the Competition Item

The Low-Altitude Intelligent Aircraft Application competition of the 2026
BRICS Vocational Skills Competition (BRICS Future Skills and Technology
Challenge) is held against the backdrop of the BRICS vision of "forging high-quality
partnerships and jointly ushering in a new era of global development".It is a
large-scale event dedicated to cultivating talents engaged in the development and

application of intelligent aircraft.

The competition platform adopted for this item replicates real engineering
scenarios covering intelligent aircraft development and practical deployment, forming
a full-chain training framework integrating theoretical learning, system development
and industrial application.It aims to advance the development and adoption of more

sophisticated and intelligent drone technologies across all BRICS member states.

This competition integrates multidisciplinary knowledge and practical capabilities
including drone technology, electronics, computer science and artificial intelligence.It

incorporates real-world intelligent aircraft product development and classic
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application workflows from modern enterprises into the competition tasks.Centered
on mainstream application scenarios and job roles within the intelligent aircraft
industry, the event helps students from BRICS countries master practical skills for
intelligent aircraft operation and deployment.By leveraging competitions to boost
teaching and learning, the competition guides colleges to develop low-altitude
aviation majors and advance teaching reforms, so as to comprehensively improve the

quality of vocational education.

This is a two-person team competition.Participants are required to collaborate at
designated workstations to complete three modules in total: comprehensive theoretical
assessment of unmanned aerial vehicles, development and practical application of

intelligent aircraft, and simulated flight operations for multi-industry drone use cases.

2. Skill Standards

Centered on the development and application of intelligent aircraft, this competition item sets
systematic requirements for participants in terms of theoretical foundation, engineering awareness,
practical operation capabilities and professional ethics, emphasizing the core competencies:
mastering principles, proficient operation, analytical thinking, effective teamwork and strict

compliance with specifications.
2.1 Requirements for Professional Knowledge

Participants shall master basic theories and professional knowledge related to the

development and application of intelligent aircraft, mainly including:

1.Knowledge of UAV Structures and Systems

BRICS-FS-64 Low-altitude Intelligent Aircraft Application_Technical Description
5/55



2026 BRICS Skills Competition (BRICS+ Future Skills & Tech Challenge)

(1) Basic knowledge of aerodynamics and UAV flight principles;

(2) UAV structural composition and functions of each system;

(3) Process flows and operation methods for UAV assembly and commissioning;

(4) Process flows and operation methods for UAV inspection and troubleshooting;

(5) Process flows and operation methods for UAV system maintenance and

upkeep.

2.Knowledge of Intelligent Aircraft Development

(1) Theories of electrical and electronic technology, single-chip microcomputers,

embedded systems and sensor detection technology;

(2) Knowledge and development methods of UAV communication, navigation

and control systems;

(3) Basic knowledge of UAV sensors and development programming methods;

(4) Applied knowledge and programming methods of UAV motion planning

algorithms;

(5) Applied knowledge and programming methods of UAV intelligent

recognition algorithms.

3.Knowledge of Intelligent Aircraft Application

(1) Theoretical knowledge and practical operation methods of UAV control

technology;
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(2) Correctly select and configure UAVs and payloads according to tasks;

(3) Operation methods of industrial-grade UAVs, UAV airports and cloud

platforms;
(4) Aviation meteorology knowledge.
4.Knowledge of Quality Management and Safe Operation
(1) Safe operation during UAV assembly, commissioning and development;

(2) Relevant knowledge such as electrical safety awareness, fire safety and green

production;
(3) Safe operation of UAVs and occupational health protection.
2.2 Professional Skill Requirements

Participants shall possess practical operation capabilities and comprehensive
technical application capabilities highly matching posts related to the development

and application of intelligent aircraft, including but not limited to:
1. Teamwork and Professional Literacy

(1) Possess the ability of inquiry-based learning, problem analysis and problem

solving;
(2) Possess good verbal, written expression and communication skills;

(3) Possess awareness of quality, environmental protection, safety, information

literacy, craftsmanship spirit and innovative thinking;
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(4) Possess self-management ability, strong collective awareness and teamwork

spirit.

2.UAV System Disassembly and Assembly Capability

(1) Be able to independently complete UAV assembly and commissioning;

(2) Be able to use maintenance equipment and tools to inspect UAVs and

eliminate faults.

3.Intelligent Aircraft Development Capability

(1) Possess the capability of single-chip microcomputer and sensor development;

(2) Possess the capability to compile and apply UAV motion planning programs;

(3) Possess the capability to compile intelligent recognition algorithms and

programs;

(4) Be able to realize function development through the MAVLink protocol.

4. Intelligent Aircraft Application Capability

(1) Possess the capability of UAV route planning and software system operation;

(2) Be able to complete UAV ground test and trial flight;

(3) Possess proficient UAV control technology and the capability to use payload

equipment;

(4) Possess the capability of UAV industrial application operation; (5) Possess the
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capability of UAV virtual data collection and analysis.

3. Competition Content

3.1 Competition Modules

The competition is held on-site, and competition contents will be released in the
form of task sheets.The whole competition consists of three modules: Module 1,
Comprehensive Theoretical Assessment of UAVs (60 minutes); Module 2,
Development and Application of Intelligent Aircraft (180 minutes); Module 3,

Simulated Flight for Multi-industry UAV Applications (120 minutes).
Module 1: Comprehensive Theoretical Assessment of UAVs (60 minutes, 100
points)

(1) Key Assessment Contents:

UAV flight principles, UAV structures and systems, UAV assembly and
commissioning, UAV inspection and maintenance, UAV control technology, UAV

industrial application knowledge, etc.
(2) Task Description:

Question types include single-choice questions and 3D animation operation

questions.

For 3D animation operation questions, participants are required to complete
operations such as judging the assembly sequence of UAV components, identifying

fault points and adjusting flight attitudes in a 3D virtual environment.The specific
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question bank contents are as follows:

1.UAV flight principles: fundamentals of aerodynamics, lift and drag, flight

stability, flight principles of multi-rotor UAV, etc.

2.UAV structures and systems: airframe structure, power system (motors,
electronic speed controllers, propellers), communication system, navigation system,

etc.

3.UAV assembly and commissioning: mechanical assembly procedures, electrical

connection specifications, ground station parameter setting, sensor calibration, etc.

4.UAV inspection and maintenance: common fault diagnosis methods, hardware

inspection procedures, maintenance tools and methods, etc.

5.UAV control technology: remote controller operation specifications, flight

mode switching, emergency handling methods, etc.

6.UAV industrial application knowledge: aerial surveying and mapping,

agricultural plant protection, power line inspection, emergency rescue, etc.

Module 2: Development and Application Module of Intelligent Aircraft (180

minutes, 100 points)

(1) Key Assessment Contents:

Assembly and commissioning of intelligent sensors, inspection and maintenance
of intelligent aircraft, application development of intelligent sensors, development of

aircraft intelligent recognition functions, intelligent control of aircraft mission
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payloads, intelligent flight application of aircraft and other contents.

(2) Task Description:

Participants are required to complete the following tasks on the SR450K

multi-rotor UAV intelligent development training platform:

1.Assembly and commissioning of UAV flight platform

Correctly assemble the SR450K multi-rotor UAV intelligent development training
platform, including UAV structural components, UAV sensors, intelligent

development boards and other equipment.

2.Sensor development and integration

Connect ultrasonic sensors, optical flow sensors, lidar and other sensors to flight
control hardware, complete programming and data reading verification, and ensure
that sensor data can be correctly connected to the flight control system for flight

control.

3.Visual recognition and task execution

Develop visual recognition programs by using the UAV intelligent development
board to realize target detection (recognizing specific colors, shapes, two-dimensional
codes, etc.), and trigger specific actions according to recognition results.The complete

task process shall be demonstrated in real flight scenarios.

4.Flight verification

Complete UAV assembly, power-on self-inspection, unlocking and takeoff within
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the designated safe flight area, and execute flight tasks.Real-time data feedback of
sensors, control stability, as well as accuracy of target recognition and response shall

be demonstrated during flight.

Module 3: Multi-industry Application Simulated Flight Module of UAVs (120

minutes, 100 points)

(1) Key Assessment Contents:

UAYV control and operation capabilities under simulation environments including
basic UAV operation, emergency rescue, logistics transportation, public law
enforcement, water conservancy inspection, etc.Each industrial application scene
simulates real operation environments and task requirements to assess participants'
operation precision, task planning ability and compliance with industrial

specifications.

(2) Task Description:

Participants shall identify task contents and requirements according to the task list
in the test paper, and complete the whole process including pre-flight preparation for
UAYV simulated flight tasks, UAV task operation, data collection and data processing
under five different industrial applications in the simulation environment in strict

accordance with the task procedures and specification standards of relevant software.

Sample tasks for each industrial application scenario:
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Key Assessment Points

Control the UAV to carry out target
collection or material delivery in the
designated area, covering precise UAV
manipulation, gimbal control, payload
operation and obstacle avoidance

capability.

Task comprehension and planning ability,
correct assembly of UAV and payload,
parameter setting and control of equipment
payload, precision and obstacle avoidance
of UAV flight control, search and
positioning efficiency, quality and

timeliness of information collection.

Task Type Typical Task Scenarios
Triangular area image
UAV Basic | acquisition, hexahedron
Control image acquisition, heat
Training source target collection,
material delivery
Mountain search and
Emergency
rescue, forest fire rescue,
Rescue
high-rise building rescue
Cross-regional
transportation of
Logistics
medical supplies,
Transportation
mountain logistics
transportation

Task comprehension and planning ability,
correct assembly of UAV and payload,
parameter setting and control of equipment
payload, precision and obstacle avoidance
of UAV flight control, flight efficiency and

accuracy, safe and accurate delivery of

goods.
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Task comprehension and rapid response,
correct assembly of UAV and payload,
Investigation and parameter setting and control of equipment
Public Law
evidence collection, payload, precision and obstacle avoidance
Enforcement
public security patrol | of UAV flight control, accurate collection

and processing of evidence, flight safety

and operational compliance.

Correctly set flight parameters for water
sampling and inspect equipment status in
accordance with the task sheet, then
launch the UAV to the designated
sampling point, perform water sample
collection operation and return safely to

Geology and the takeoff and landing point; plan air
Water body sampling,
Environmental monitoring routes according to the task
air monitoring
Protection sheet, conduct systematic pre-flight
inspection, set parameters of air
monitoring payload, carry out flight
missions along preset routes, and ensure

equipment operating status and real-time

accuracy of data collection throughout the

operation.

BRICS-FS-64 Low-altitude Intelligent Aircraft Application_Technical Description
14 /55




2026 BRICS Skills Competition (BRICS+ Future Skills & Tech Challenge)

3.2 Time Allocation and Score Weighting of Competition

Questions
Competition | Raw | Weighting
Module Name
Duration (min) Score Factor
Comprehensive Theoretical
Module 1 60 100 10%

Assessment of UAVs

Development and Application of
Module 2 180 100 50%
Intelligent Aircraft

Simulated Flight for Multi-industry
Module 3 120 100 40%
UAV Applications

4. Scoring Criteria

4.1 General Design Concept of Scoring System

This competition event adopts a strict scoring system that adheres to the
principles of vocational education characteristics, engineering application orientation
and core post competence.A systematic, modular and quantifiable scoring framework
is designed covering the whole workflow of intelligent aircraft development and
application tasks.It highlights core competencies including rational equipment
selection, standardized architecture design, reliable integration and deployment,
efficient platform operation and complete scheme delivery, while assigning lower

weight to UAV assembly, commissioning and troubleshooting. The key assessment
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focuses on participants' capabilities in UAV sensor function development, UAV
intelligent function realization and UAV industrial application.The scoring design
complies with the standards of fairness, impartiality, transparency, operability and
recheckability, and the score weighting of all modules is highly aligned with the core

competencies required by industrial posts.
4.2 Scoring Modules and Score Composition

The competition consists of three modules in total. Module 1, the Comprehensive
Theoretical Assessment of UAVs, accounts for 10% of the total score weight; Module
2, the Development and Application of Intelligent Aircraft, accounts for 50% of the
total score weight; Module 3, the Simulated Flight for Multi-industry UAV
Applications, accounts for 40% of the total score weight.The score and scoring

indicators of each module are as follows:

Competition Weighti
Assessment Indicators Raw Score
Module ng Ratio

Comprehensive | There are 2000 test questions in total,

Theoretical 100 questions will be automatically
100 points 10%
Assessment of extracted by the system, 1 point for
UAVs each question.
Development Within the competition time,
and Application participants can get 6 points for 100 points 50%
of Intelligent completing hardware assembly
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Aircraft excluding propellers; 2 points will be
deducted for each component that
cannot be assembled, until full

deduction.

10 points will be awarded for
completing programming development
of distance sensor to realize functions

specified in the task sheet.

10 points will be awarded for
completing programming development
of altitude sensor to realize functions

specified in the task sheet.

10 points will be awarded for
completing programming development
of position sensor to realize functions

specified in the task sheet.

20 points will be awarded for
completing development of UAV
intelligent recognition function to

realize functions specified in the task

sheet.

4 points will be awarded for correctly
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installing propellers and fixing the
battery before takeoff; no points

otherwise.

The UAV can be unlocked and started
normally.After pushing up the throttle,
the UAV maintains horizontal attitude
and can hover stably when the joystick
is released, for which 10 points will be
awarded; otherwise no points will be
given.If the UAV loses control and rolls
over, the test flight will be deemed a
failure and no further scoring will be

conducted.

Complete the development of motion
control projects to realize automatic
flight with functions specified in the

task sheet, for which 10 points will be
awarded.If the UAV collides during

flight, no further scoring will be

conducted.

Operate the UAV to fly along the

specified route, identify targets via

intelligent algorithms and automatically

BRICS-FS-64 Low-altitude Intelligent Aircraft Application_Technical Description
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execute Action 1 for 10 points and
Action 2 for another 10 points, totaling
20 points.If the UAV collides during
flight, no further scoring will be

conducted.

Basic UAV Control: total 20 points

Emergency Rescue: total 20 points

Simulated Flight
for Public Law Enforcement: total 20
Multi-industry points 100 points 40%
UAV
Logistics Transportation: total 20 points
Applications

Geology and Environmental Protection:

total 20 points

4.3 Design of Module Scoring Key Points

Module 1: Comprehensive Theoretical Assessment of UAVs (100 points,

accounting for 10% of total score)

Log in to the SR-EX1 New-form Intelligent Examination System for UAVs with
the designated account and password of the competition, enter the assessment module,
and select the exclusive test paper to answer questions.There are 100 test questions in

total, with a full score of 100 points.

This module is automatically scored by the SR-EX1 New-form Intelligent

BRICS-FS-64 Low-altitude Intelligent Aircraft Application_Technical Description
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Examination System for UAVs without intervention from referees and experts.The
system will display the score immediately after submission and record the time spent

on answering questions.

Module 2: Development and Application of Intelligent Aircraft (100 points,

accounting for 50% of total score)

On-site referees shall conduct comprehensive scoring based on participants' task
completion degree, quality of realized functions, code standardization, flight
performance and document integrity.Detailed scoring criteria are shown in the official

scoring sheet, with a full score of 100 points.

Module 3: Simulated Flight for Multi-industry UAV Applications (100 points,

accounting for 40% of total score)

This module is automatically scored by the SR-IT1 Virtual Simulation Training
& Assessment System for Multi-industry UAV Missions.The system conducts

comprehensive evaluation based on the following dimensions:

1.Task Completion Degree: Whether all operation procedures and contents

required by the task sheet are fully completed.

2.Flight Control Precision: UAV flight accuracy and efficiency, hover stability,

obstacle avoidance success rate.

3.Route Planning & Parameter Accuracy: Precision of route planning waypoints,

correctness of parameter configuration.

Each industrial application scenario has a full score of 20 points, with a total
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score of 100 points for the whole module.
4.4 Design of Scoring Methods

A combined scoring mode of automatic system scoring and expert evaluation is
adopted.Module 1 and Module 3 are scored automatically by the system without
intervention from referees and experts.The system will display scores immediately

after submission and record the time consumed for operation.

Module 2 is comprehensively scored by on-site referees based on participants'
task completion degree, quality of realized functions and flight performance.The

detailed scoring methods are as follows:

(1) After the participant applies for a test flight, score the quality of functional

realization of the participant’s sensor development section;

(2) After the participant installs the battery and propellers for the UAV, score the

participant’s task completion degree;

(3) While the participant carries out the test flight, score based on flight

performance and the quality of functional realization;

(4) When the participant performs automatic flight and intelligent functions, score

based on flight performance and the quality of functional realization;

(5) After the participant completes all operations, score the quality of functional

realization of the participant’s motion control and intelligent development section.

All review materials are uniformly encrypted and anonymized for blind
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evaluation.

A "double evaluation and recheck" mechanism is implemented: two referees
score independently.If the score difference exceeds the specified limit, the score shall

be submitted to the chief referee for final ruling.

All scoring shall be carried out in strict accordance with the standards announced
before the competition, with no temporary adjustment or artificial relaxation of

scoring criteria.
4.5 Design of Result Calculation and Ranking Rules

1.Total Score = Module 1 Score x 10% + Module 2 Score x 50% + Module 3

Score x 40% (Full mark: 100 points).
2.Participants shall be ranked in descending order of their total scores.

3.Tie-breaking priorities for equal total scores: Priority 1: Participants with higher
scores in Module 2 (Development and Application of Intelligent Aircraft) shall be
ranked higher; Priority 2: Participants with higher scores in Module 3 (Simulated
Flight for Multi-industry UAV Applications) shall be ranked higher; Priority 3:
Participants with higher scores in Module 1 (Comprehensive Theoretical Assessment

of UAVs) shall be ranked higher.
5. Skill Management and Communication

5.1 Expert Panel
The skill expert panel consists of the Chief Expert, Deputy Chief Expert and
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panel members, who are jointly responsible for further revising the technical
documents related to this competition event.The institution affiliated to the Chief

Expert shall not send participating teams to this event.
5.2 Referee Team

The BRICS National Vocational Skills Competition implements the "Chief
Expert Responsibility System", under which the Chief Expert may concurrently serve
as the Chief Referee.Referees are selected from experts of participating vocational
colleges and enterprises nationwide who possess abundant teaching and practical
operation experience.They shall receive unified training from the expert panel and
pass evaluation before undertaking refereeing work, with the recusal system strictly
enforced.The referee team is divided into encryption referees, on-site referees and
scoring referees according to job responsibilities.Each group performs separate duties
without cross-appointment, and the entire refereeing process is subject to supervision

by the arbitration panel.
5.3 Arbitration Panel

The arbitration panel is composed of third-party supervisors.It supervises the
whole refereeing process, conducts spot checks and rechecks of competition results,
accepts written appeals from participating teams and organizes reconsideration,
investigates and handles violations arising during the competition, so as to safeguard

the fairness and impartiality of the event.
5.4 Technical Support Team

The team is made up of technical staff from the technical support institution and
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core technicians of platform suppliers.It takes full charge of competition platform
maintenance, equipment commissioning, fault troubleshooting and technical
consultation throughout the event to ensure stable, safe and smooth operation of the

competition system.
5.5 Event Implementation Working Group

The working group consists of staff from the Chinese organizer, executive
undertaker, co-organizers and technical support institutions of the BRICS National
Vocational Skills Competition.It undertakes all implementation tasks of the event,
covering full-cycle work including competition organization, training delivery,
publicity and promotion, result statistics and logistics coordination, to guarantee the

event progresses as scheduled.
5.6 Official Communication Channel

For inquiries regarding registration, hardware and software preparation,
examination environment deployment and other pre-competition matters, participating
institutions may communicate and discuss via the QQ group dedicated to the
Low-Altitude Intelligent Aircraft Application event.The official QQ group also serves
as the platform for training exchanges and communication before, during and after the

competition.

Official QQ Group No.: 468652252 (All participating institutions shall carefully

verify the source of information released in the group and guard against fraud.)
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6. Competition Materials and Equipment

6.1 List of Infrastructure

The infrastructure inventory details all equipment and facilities to be prepared by
the event undertaker, refer to 2026 BRICS National Vocational Skills Competition
Offline Competition — Infrastructure Inventory for Low-Altitude Intelligent Aircraft

Application.
6.2 Competition Equipment Inventory

6.2.1 Technical Platform

Serial No. Platform Name Quantity Remarks

SR-EX1 New-form Intelligent Examination

System for UAVs

SR450K Multi-rotor UAV Intelligent

Development Training Platform

SR-IT1 Virtual Simulation Training &

3 Assessment System for Multi-industry UAV 1

Missions

6.2.2 Specification Parameters

Technical Model
Technical Parameters

Platform No.
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(Equipment
&
Instrument)

Name

New-form
Intelligent
Examination
System  for

UAVs

SR-EX1

SrE EANEESEEENRR

1..Support large-scale school-wide examinations, and
integrate functions including user-friendly operation, easy

maintenance, high stability and anti-cheating mechanisms.

2.Capable of accommodating no less than 500 concurrent

online exam takers.

3.Compatible with multi-terminal access, covering PC and

mobile terminals.

4.Equipped with resume-exam-after-power-failure
function to tackle system crash, network disconnection
and equipment breakdown.The system automatically saves
answers every 10 seconds; 5.participants may resume their
exam by logging back in after an interruption caused by

power cut or network failure.
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5.Provide  functional modules including formal
examination, free practice and mock examination,
allowing students to conduct self-paced practice after

logging into the platform.

6.Support various question types: single-choice questions,
multiple-choice questions, true/false questions, 3D

operation questions, etc.

7.Automatic marking and score calculation without

manual intervention.

Multi-rotor
UAV
Intelligent
Development
Training

Platform

SR450K

SiR EARE

1.Data Link System
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(1)The data transmission module supports interchangeable
ground and air terminals without extra tuning; maximum
transmit power is 21dBm; operating frequency band
>433MHz; air data rate >64kbps; modulation mode:
GFSK; transmission distance >1000m; operating voltage
>5V; operating current >130mA.

(2) The remote controller supports no less than 8 digital
proportional channels; storage capacity >85 groups;
display languages: Chinese / English; frequency band:
2.400GHZz-2.483GHz; transmit power >100mW; encoding
mode: PPM / PCMS1024 / PCMS4096 (DSSS spread
spectrum + FHSS frequency hopping); operating voltage:

9.6-12.0V.

2.Flight Control System

(1) The flight control computer adopts a dual-processor
operating mode; the static random-access memory
(SRAM) of the FMU processor >1MB; the SRAM of the
IO processor >64KB, which meets the processing
requirements of complex flight algorithms and
multi-peripheral data.

(2) Dual redundant inertial navigation sensors are built-in
to effectively avoid risks caused by single-sensor failure

and greatly improve flight stability and safety.A

high-precision barometer is integrated, and matched with
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the EKF Extended Kalman Filter algorithm to realize
accurate closed-loop altitude control.An on-board
magnetic compass is integrated, with an external 12C
expansion interface reserved to support sensor function
expansion and meet diversified training and development

demands.

3.Structural System

(1) The whole aircraft adopts a classic X-shaped quadrotor
layout with frame wheelbase >450mm, featuring stable
structure and steady flight attitude suitable for various
training scenarios.It is equipped with double inverted
T-type landing gear with excellent shock absorption
performance, which can effectively protect the airframe
and on-board equipment and reduce wear and tear during
takeoff and landing.

(2) The airframe is equipped with an integrated protective
shell and a built-in integrated PCB carrier board, which
integrates  standard  interfaces  including  sensor
development  device  interfaces,  flight  control
communication interfaces and receiver interfaces, enabling
quick plugging, easy disassembly, assembly and
debugging of sensor development devices.Matching

installation positions are reserved on the airframe shell for

wrapping and installing obstacle avoidance sensors and
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sensor transfer PCBs.While guaranteeing the overall
structural strength, drop resistance and collision resistance
of the airframe, it greatly facilitates equipment
maintenance and module replacement for regular practical

training teaching.

4.Power System Brushless Electronic Speed Controller
(ESC): >65A; Brushless motor: >1050KV; High-balanced
three-blade clockwise and counter-clockwise propellers

are adopted.

5.Power Supply Lithium polymer battery: >4S 4200mAbh.

6.Sensor Development Device

(1)The device adopts a tool-free quick plug-and-pull
design, enabling disassembly and assembly without taking
apart the airframe, and supporting offline programming
and debugging to significantly lower the threshold of
development and testing.The platform features a fully
open and freely pluggable modular sensor design,
integrating self-developed core modules including
ultrasonic ranging, optical flow and precise altitude
holding, while supporting external functional peripherals
such as delivery launchers.All sensors and peripherals can

be uniformly connected via standard interfaces on the

airframe PCB carrier board for replacement and
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expansion, delivering outstanding compatibility and

scalability.

(2) The equipment adopts a dual-core cooperative
operating mechanism, supporting two development
modes: independent single-core development and
dual-core collaborative development, catering to full-stage
teaching from beginner entry without technical foundation
to advanced learning.Complete underlying driver training
projects are provided to guide students to master the
implementation principles of core UAV functions such as
altitude holding, obstacle avoidance and fixed-point
hovering at the chip bottom layer, breaking the traditional
learning mode of black-box calling and realizing all-round
teaching from principle understanding to practical

development.

7.Intelligent Control Development Device

(1) A high-performance visual processing module is
built-in to fully support the development of core
assessment and training projects including UAV visual
recognition and intelligent control of mission payloads,
meeting the teaching demands for intelligent
UAVs.Students can conduct real-time data interaction with

the visual unit through self-defined communication
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protocols, and independently complete computer vision
tasks such as AprilTag marker identification, fixed-point
delivery and target tracking.Visual recognition results can
be converted into UAV intelligent control commands to
finish full closed-loop intelligent development training
covering "environment perception - algorithm processing -

flight execution".

(2)A dual-computing-power architecture is adopted: CPU1
main frequency >1.6GHz, CPUO main frequency
>800MHz, providing sufficient computing power to
rapidly process complex tasks such as visual algorithms
and multi-sensor data fusion.An on-board TF card
expansion interface supports local data storage and
capacity expansion.Equipped with one 2-megapixel
high-definition camera to meet the training demands of
image capture and visual recognition.It carries one
high-definition HDMI output and one MIPI-DSI output,
supporting high-definition display resolution up to
19201080 for convenient real-time debugging and
observation.One reserved USB2.0 interface supports OTG
function expansion.A dedicated debugging serial port is
built-in, together with two external UART communication

interfaces to adapt to communication development training

with multiple devices in various scenarios.
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8.Dual-MCU Hierarchical Development Architecture

(1) The platform adopts a master-slave dual-MCU
hierarchical dual-core development architecture with clear
task division and efficient operation, consistent with
practical embedded engineering logic.The main processor
undertakes core tasks including MAVLink protocol
parsing, full-aircraft data communication, flight attitude
and motion control; the co-processor focuses on
high-frequency real-time tasks such as sensor [2C/SPI data
acquisition, ultrasonic ranging and real-time data

feedback.

(2) High-speed collaborative communication between the
two cores is realized via serial ports.It allows beginners to
conduct introductory development of basic flight logic and
communication logic on the main chip, and also enables
advanced learners to carry out in-depth development of
dual-core task scheduling, resource allocation and data
interaction, fully restoring the core mechanisms of
embedded system engineering including task division,

multi-core collaboration and data communication.

9.Supporting Teaching Resources

(1) Comprehensive and standardized supporting teaching
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resources are provided, covering diversified teaching
materials including written tutorials, teaching PPTs,
micro-lesson videos, 3D simulation animations, question
banks, training worksheets and project task sheets.A
three-level hierarchical teaching system consisting of basic
training, core training and advanced training is constructed
to satisfy the practical training demands of students with

different foundations and learning stages.

(2) The practical training content covers the complete
technical chain of "sensor driver development — flight
control communication debugging — airframe motion
control — machine vision recognition — intelligent task
execution".All training projects take real engineering tasks
as carriers to guide students to complete project
development, debugging and implementation in
accordance with standardized engineering workflows.A
full set of standardized teaching materials is supplied for
instructors to effectively reduce lesson preparation
difficulty and teaching costs, which can be rapidly

deployed in daily classroom teaching, hands-on practical

training, skill assessment and competition training camps.
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1.The system is developed based on 3D graphics
technology, physical engines and aerodynamic algorithms.
Its core technical development basis consists of national
standards including UAV Pilot, Vocational Skill Level for
UAV Operation and Application, Vocational Skill Level
for UAV Shooting, Vocational Skill Level for Logistics
UAV Operation and Maintenance, Vocational Skill Level
for UAV Piloting, as well as relevant industrial standards.
It complies with skill assessment specifications and meets
the demands of practical training and professional

evaluation.

2.The system integrates no less than 4 types of mainstream
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industrial UAV models available on the market, together
with 1:1 high-precision simulation models of mainstream
UAV airports and UAV cloud platforms.It is equipped with
matched simulated UAV mission payload models,
including gimbal camera, infrared camera, loudspeaker,
searchlight, gas sampling device, water sampling device,
delivery device and fire extinguishing bomb launcher.The
functions, operation logic and operation effects of all
payloads are completely consistent with those of real

industrial UAV equipment.

3.The system supports operation via physical remote
controllers and is equipped with a remote controller
linkage debugging interface, compatible with more than
six mainstream brands of remote controllers.Users can
assign functions to joysticks, dials, switches and buttons
of the remote controller before virtual simulation
training.Designed with accurate aerodynamic models and
an advanced physical engine, the system connects with
physical remote controllers to deliver a realistic UAV
control feel.The 3D remote controller debugging interface
supports real-time UAV attitude display and instant
feedback of remote control channel calibration results;

special functions including view switching control can be

assigned for six or more types of physical remote
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controllers.

4.Compatible with mainstream industrial remote
controllers, the system realizes two-way data
communication and two-way control between industrial
remote controllers and the platform.Function assignment
can be configured for each channel of the remote
controller, such as follow-view / operator view / FPV view
switching, zoom and infrared camera switching, gimbal
focal length zoom in/out, gimbal camera switching,
gimbal  vertical  flip, photo  capture, fixture

opening/closing, rope lowering and recovery.

5.The system covers basic UAV control training modules,
including triangular area image acquisition, hexahedron
image acquisition, heat source target collection, material
transportation, material delivery, and water sample

transport.

5.1.The system is equipped with a triangular area image
acquisition module, which supports selection of multiple
industrial UAV models.A random parameter generation
function is built in to automatically generate differentiated
shooting sequences for each training session, improving

training randomness and assessment diversity.It fully

replicates the gimbal functions of real aircraft: vertical
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gimbal flip, stepless camera focal length zoom, and
precise photographing.A built-in gallery management
system enables real-time preview, local saving and

deletion management of training photos.

5.2.The system is equipped with a heat source target
collection module.Physical buttons on the real remote
controller can be used to turn the infrared heat source
function on and off.It adopts high-precision heat source
simulation algorithms, with the brightness, coverage and
temperature difference display of heat sources consistent
with real infrared equipment.Heat source target positions
are randomly generated in training scenarios to simulate
heat source search tasks in complex environments.A
built-in flight training evaluation system delivers real-time
assessment after each flight and supports export of flight

training reports.

5.3.The system’s material handling module enables lifting,
lowering and grabbing of rope hooks via channels on the
physical remote controller.Material handling zones are
randomly assigned, with prompts and detection for
material dropping height and landing area.lt also contains
a material delivery sub-module: the release device can be

controlled through remote controller channels, with three
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difficulty levels of delivery targets available; higher scores

are awarded for higher-difficulty targets.

6.The system covers multi-industry UAV mission training
modules, including mountain search and rescue, forest fire
rescue, high-rise building rescue, cross-regional medical
supply transportation, mountain logistics transportation,
water body sampling and testing, gas sampling and testing,
investigation and evidence collection, public security
patrol, fire prevention inspection and monitoring, forest
law enforcement patrol, water administration law
enforcement, reservoir inspection, etc.Each module fully
conforms to the actual operation workflows of

corresponding industries.

6.1.The system is equipped with a mountain search and
rescue module, covering pre-operation preparation
procedures  consistent with the assembly and
commissioning workflow of real industrial UAVs,
including payload assembly.It has built-in standardized
pre-flight inspection procedures and PSDK task menu
parameter configuration functions.It supports emergency
rescue voice recording, local storage and on-site

playback.The system provides task guidance with step

prompts, highlighted operation cues and location prompts
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of missing persons.It also supports laser marking,

photographing and image uploading via UAV payloads.

6.2.The system includes a high-rise building rescue
module that allows free switching between reconnaissance
UAV and fire-fighting UAV for training.The
reconnaissance UAV supports building hazard inspection,
fixed-point shooting, target marking and position
recording. The fire-fighting UAV realizes quick loading
and accurate delivery of fire extinguishing bombs,
reproducing the real workflow of high-rise building fire

rescuc.

6.3.The cross-regional medical supply transportation
module has a built-in simulated payload center-of-gravity
adjustment function to simulate balance debugging for real
cargo loading.It supports UAV flight parameter inspection
and custom parameter configuration, as well as online
route recording, flight track marking, one-click route
reversal, route saving and automatic  route
execution.Supporting  functions  include  waypoint
checklist, waypoint parameter verification and waypoint

upload management.

6.4.The mountain logistics transportation module adopts

an industrial UAV with wheelbase >2330mm, dual
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on-board batteries and double folding arms, equipped with
an aerial hoisting system.It covers full real-world
standardized pre-operation assembly steps: airframe
installation, buckle fastening, battery connector inspection,
arm unfolding and locking, propeller unfolding and
propeller clamp tightening.Users may customize logistics
route planning parameters, manually mark loading and
unloading points, and jump to target positions with one
click.The aerial hoisting system simulates airborne cargo
loading; the remote controller controls rope retraction and
release, hook opening and closing, and cargo fixing and

release.

6.5.The water administration law enforcement module
integrates a UAV cloud platform, supporting project
creation, custom flight zone drawing, terrain obstacle
configuration and polygon route generation.Route creation
functions cover route type, aircraft, model and accessory
selection, plus route naming.Route  parameter
configuration includes takeoff point reference, operation
area  delineation, parameter editing and route
saving.Collection modes are configurable, such as GSD
value, safe takeoff altitude, altitude mode, flight speed,
high-altitude optimization switch and post-mission

actions.The system supports mission plan creation,
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configuration and execution, with adjustable parameters
including plan name, assigned route, equipment, mission
precision, task strategy and lost-link handling during
flight.It provides aerial survey data upload and 3D model
reconstruction, with configurable model name, photo
selection, reconstruction type and model
preview.Waypoint planning tools allow editing flight
parameters, shooting rules, climbing mode, altitude mode
and flight speed, as well as gimbal camera angle
adjustment.Users can drag the UAV icon on the 3D map
via mouse and keyboard to set waypoint positions and
camera angles.Intelligent recognition can be activated with
customizable alert thresholds and trigger actions.Aerial
survey images can be browsed and annotated with manual
bounding boxes and text labels, with support for image

upload and QR code sharing.

7.All training scenarios adopt randomized parameters:
target positions, operation zones and task variables are
auto-generated each time to avoid fixed training processes,

matching the requirements of practical combat assessment.

8.The software supports multi-language switching,
including Chinese, English, Russian, Portuguese, Arabic,

Spanish, Hindi and other language versions.
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6.3 Prohibited Materials and Equipment within the Skill

Competition Area

All materials and equipment brought by participants shall be declared and
presented to the expert panel. The expert panel reserves the right to prohibit the use of
any items irrelevant to task completion or items that may create an unfair advantage

over rival participants.

6.4 Recommended Competition Venue and Workstation

Layout

1.The total area of the competition venue is approximately 5,000 square
meters.The clear ceiling height shall be no less than 5 meters, with good natural light,
artificial lighting and ventilation.The ambient temperature and humidity shall comply
with the operating specifications of all equipment and meet the normal competition

demands of participants.

2.The main passageway of the venue shall be 4 meters wide to satisfy emergency

evacuation requirements.

3.The venue shall be equipped with stable water supply, power supply, network
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and backup power equipment.Security staff, fire control personnel, equipment
maintenance engineers and power emergency repair crews shall be on standby to

respond to unexpected incidents.

4.Public service areas including maintenance service stations, medical stations
and daily supply stations shall be set up within the venue to serve participants and

on-site staff.

5.Each competition unit shall be relatively independent to guarantee participants
compete without external interference.All supporting facilities within the
cordoned-off zone, such as restrooms, medical points, maintenance stations, daily
supply stations and classified waste collection points, shall be enclosed to ensure the

competition proceeds in a relatively safe environment.

6.For the "Intelligent Aircraft Development and Application Module", the venue
for intelligent programming and UAV equipment preparation shall be arranged as
follows: each workstation covers an area of 4—6 square meters and is equipped with
one computer with data recovery function disabled.All workstations are separated

from one another to avoid mutual interference.
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7.Venue environment for flight operation of the "Intelligent Aircraft Development
and Application Module": Each flight zone shall cover an area of no less than 50

square meters, equipped with sufficient lighting and safety isolation nets.
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The site is enclosed with soft protective netting on all four
sides, with a height of 3 meters.
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8.Venue environment for the "UAV Comprehensive Theoretical Assessment
Module and UAV Multi-industry Application Simulation Flight Module": Each
workstation covers an area of 2 square meters, equipped with one computer and a

UAV remote controller.All workstations are separated to avoid mutual interference.

7. Competition Examination Questions

One month prior to the official competition, the expert panel will release sample
examination questions and corresponding scoring criteria via the official designated
QQ group of the competition.The sample questions share 80% consistency with the
official competition questions in terms of question types and problem-solving

frameworks.
8. Appeals and Arbitration

An arbitration panel is set up for this competition event to conduct supervision,
handle appeals and render arbitration decisions.If unfair treatment or violations by
relevant personnel occur during the competition, participating teams shall submit a
written report signed by the team leader to the event arbitration panel within 2 hours

after the conclusion of the corresponding match session.

The written report shall give a full and factual account of the appeal incident,
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including the observed situation, time of occurrence, involved personnel and
supporting grounds for the appeal.Oral appeals will not be accepted.Within 2 hours
upon receipt of the appeal, the arbitration panel shall organize a reconsideration and

promptly issue the reconsideration result in written form.

The ruling made by the arbitration panel shall be final.

9. Competition Rules

9.1 Rules for Contestants

1.Contestants shall fill in personal information truthfully in accordance with

relevant requirements; otherwise, their competition qualification will be revoked.

2.Contestants shall take part in the competition with uniformly printed
competition permits and valid identity documents, and compete at the specified time,

sequence and venue designated for this event.

3.Contestants shall carefully study all documents related to this competition,
consciously abide by competition disciplines, follow on-site instructions and

arrangements, and compete in a civilized manner.

4.Contestants must strictly comply with safety operation specifications and
civilized production regulations, and take good care of all equipment and instruments
at the competition venue.Deliberate damage to equipment and instruments is
prohibited.Any serious safety accident will result in immediate disqualification upon

approval by the Chief Referee.
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5.Contestants are prohibited from bringing any electronic devices,

communication equipment or other reference materials into the competition venue.

6.No operation shall be started before the official start signal is given.All teams
shall complete competition tasks at assigned workstations, and cheating of any kind is

strictly forbidden.

7.Upon the end of the competition, contestants shall stop all operations
immediately and wait at the workstation area away from operating desks.All
documents and tools shall be neatly placed on the operating platform.Contestants may
only leave the venue after inspection by on-site staff, and shall not take any

documents out of the venue.

8.When submitting competition results, contestants shall sign the competition

record form filled out by referees for confirmation.

9.All teams shall attend the opening and closing ceremonies, team leader drawing
lots meeting, venue familiarization session and other scheduled activities of this event

on time.

10.Matters not covered herein shall be ruled on by the on-site referee team.

9.2 Instructions for Instructors

l.Instructors (teachers) shall formulate training plans reasonably in accordance
with professional teaching syllabi and competition regulations, and provide earnest
training guidance for contestants to cultivate their comprehensive vocational

competence and sound professional ethics.They shall abandon utilitarian mindset and
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avoid the phenomenon of learning merely for competitions or replacing routine

teaching with competition training.

2.Instructors (teachers) shall regularly check event notices and documents
released on the official competition website, thoroughly study and master the
competition rules, technical specifications and venue requirements of this event, and

guide contestants to complete all technical and pre-competition preparations.

3.Instructors (teachers) shall complete insurance formalities for contestants as
required by the event regulations and conduct thorough safety education for

participants.

4.Instructors (teachers) are prohibited from entering the competition venue in

violation of event provisions and disrupting the normal progress of the competition.

5.If a participating team has objections to the competition process, the team
leader shall submit a written report to the event arbitration working group within the

prescribed time limit.

6.Team leaders shall take the lead in abiding by and implementing the arbitration
results of appeals and properly communicate with contestants.Contestants must not
suspend the competition due to appeals or dissatisfaction with the settlement opinions;

otherwise, they will be deemed to have forfeited the competition.

9.3 Instructions for On-site Staff

1.0bey the leadership of the Event Organizing Committee, abide by professional

ethics, uphold principles and act in accordance with regulations, and perform duties
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strictly, earnestly, fairly, accurately and politely.

2.Carry out all work with a high sense of responsibility, serious attitude and
rigorous and meticulous work style.Be fully familiar with competition rules,
implement them faithfully, and act strictly in line with working procedures and

relevant provisions.

3.Wear referee badges and designated uniforms, maintain neat appearance and
polite language and behavior, and accept supervision from members of the arbitration

panel and all participants.

4. Keep competition information confidential throughout the event.No
competition secrets shall be disclosed or hinted to team leaders, instructors or

contestants of any participating team.

5.Adhere to the scheduled competition time; no unauthorized advance or

extension of competition sessions is allowed.

6.Strictly enforce competition disciplines.Apart from explaining required
competition instructions to contestants, staff shall not hint at answers to
competition-related questions, nor provide guidance or favorable convenience to any

contestant.

7.Implement the recusal system; avoid contact or communication with contestants

and relevant affiliated personnel.

8.Remain on duty throughout working hours; no late arrival or early leave is

permitted.
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9.Supervise contestants’ compliance with competition rules and safety operation
specifications.Do not interrupt contestants’ competition without just cause, and

properly handle all on-site incidents.

10.Adhere to the principles of fairness and impartiality, maintain on-site

discipline, and fill out all venue records truthfully.

10. Competition Awards & Commendations

1.Gold, Silver, Bronze and Merit Medals All participating teams from BRICS and
partner countries are ranked together.The top 6 domestic and international teams will
be awarded gold, silver or bronze medals plus corresponding certificates
respectively.Offline teams with outstanding results that do not win gold, silver or
bronze medals will receive merit medals and certificates, with a maximum quota of 3

teams.

Detailed medal awarding rules are as follows:

(1) The top-ranked team from each participating country is eligible for gold
medal ranking, and the overall top-ranked team will be awarded the gold medal.

(2) Excluding gold medal-winning teams, the highest-scoring team from each
participating country qualifies for silver medal ranking; the top 2 teams in this ranking
will receive silver medals.

(3) Excluding gold and silver medal-winning teams, the highest-scoring team
from each participating country qualifies for bronze medal ranking; the top 3 teams in
this ranking will receive bronze medals.

(4) Offline teams with outstanding performance that fail to obtain gold, silver or
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bronze medals will be awarded merit medals, limited to a maximum of 3 teams.
(5) Online international participating teams will not be issued physical medals;

only corresponding medal certificates will be provided.

2.First Prize, Second Prize and Third Prize

For Chinese teams participating in the International Finals of the China Division,
awards are set based on the rounding-off principle: First Prize accounts for 10%,
Second Prize accounts for 20%, and Third Prize accounts for 30%.Corresponding
international award certificates will be issued.All other teams will receive Merit

Award certificates.

3.0ther Awards

(1) International Referee Certificates will be granted to all on-site referees
participating in judging work.

(2) International Outstanding Instructor Certificates will be awarded to instructors
of teams winning First and Second Prizes.

(3) Units making outstanding contributions to the organization of the competition
will be presented with plaques and certificates of the Outstanding Contribution Award.

(4) Provincial or regional preliminary competition organizers that actively
organize participants, conduct pre-competition selection and training, and have no
violations or disciplinary incidents during the competition will be issued Excellent

Organization Award certificates.

4.Skill Passport Contestants whose team’s total score reaches 60 points or above
(based on a 100-point scoring system) may voluntarily apply for the Class A "Skill

Passport" certificate (see the subsequent application notice for details).
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11. Penalty Provisions for Violations

To strictly enforce competition discipline and ensure an open, fair and impartial
competition process, the following penalties shall be imposed on personnel who

violate competition rules:

1.If a contestant fails to meet the registration requirements, competes under
another person’s name or engages in fraud, upon verification by the Competition
Office, their competition qualification shall be revoked.If they have already won
awards, their award eligibility will be cancelled; they shall be ordered to return all
awarded certificates and prizes, and the relevant information will be publicly

announced to the public via media channels.

2.Any contestant who commits any of the following acts shall receive a score of

zero for the competition:

(1) Illegally reading books, notes, slips and other reference materials during the

competition;

(2) Cheating behaviors including whispering, peeking and signaling to others

inside the competition venue;
(3) Carrying or using communication devices throughout the competition;

(4) Continuing to answer questions or perform operations forcibly after referees

announce the end of competition as required;

(5) Refusing to abide by referees’ rulings, disrupting competition order and
hindering the competition process with serious circumstances;
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(6) Other violations where the contestant refuses to make corrections after

dissuasion.

3.Contestants are prohibited from touching instruments and equipment not
designated for competition use.If any equipment damage is caused, the contestant’s
affiliated unit shall bear corresponding compensation liability according to the
severity of the damage.Those who deliberately damage equipment in serious

circumstances shall be transferred to relevant authorities for legal disposal.

4 Non-participating personnel of each team who violate competition discipline
shall be given a warning or circular criticism depending on the seriousness of the
violation.The Organizing Committee will decide whether to issue a circular notice to

their affiliated units accordingly.

5.For referees and on-site staff violating competition discipline, the Chief Referee
shall report to the Competition Organizing Committee for verification, and issue a

warning or revoke their qualification based on the severity of the violation.

6.Referees shall promptly correct contestants who operate against safety
regulations or fail to wear protective gear, and deduct part of their operation scores as

appropriate.

7.Contestants must complete safety inspections before starting the
competition.Any detected problems shall be resolved in a timely manner; unsolvable
issues shall be immediately reported to referees, who will make judgments and
coordinate handling according to the actual situation.Actual operations can only be

carried out upon referees’ approval after full preparation.Referees shall point out any
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hidden safety hazards overlooked by contestants and deduct part of their practical

operation scores as appropriate.
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