Land Transport Authority

Application for Trial of Autonomous Motor Vehicles (AVSs)
for Public Road Operations

Before you start

This document contains the instructions and application forms for the trial of AVs on public
roads. For the trial of AVs on public paths and private premises, please contact us at
Autonomous_Vehicle@lta.gov.sg.
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Submission of Application

Email relevant completed forms with supporting documents to:
Autonomous_Vehicle@Ita.gov.sg.
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Instructions to Applicants

(A) Documents to be Submitted

1. To apply to undergo trial of Automated Vehicle Technology or Autonomous Motor
Vehicle (AV), please complete and submit the following:

a) Form AVO01: Application for Authorisation to Undertake Trial of Automated
Vehicle Technology or Autonomous Motor Vehicle;

b) Form AV02: Details of Each Vehicle (one form to be submitted for every
vehicle); and

c) Form AV03: Details of Each Vehicle Model (one form to be submitted for every
vehicle model).

2. Each AV intended to be used in the Trial must have an on-board AV Operator, to progress
to driverless deployment of AV, please complete and submit Form AV04: Application
for Driverless Deployment.

3. All documents submitted MUST be in the English language. For documents that are not
presented in English, notarised translations® are acceptable.

4. LTA will notify successful applicants in writing and may require the AVs and the

automated technology to be subject to safety assessments and inspection before the AVs
are authorised to be trialled.

(B) Safety Assessments and Inspection

5. Each AV intended to be used in the Trial must first clear a vehicle safety assessment at
the CETRAN AV Test Centre and inspection at any location identified by LTA, before
the Trial may be commenced.

6. Prior to trialling in autonomous mode on any public road, please ensure that:

a) each AV has a mechanism to engage and disengage the autonomous technology
that is easily accessible to the operator;

b) each AV has a visual indicator inside the cabin to indicate when the autonomous
technology is engaged;

C) each AV has a system to safely alert the operator of the AV through visual and
audio alerts to take control of the vehicle if a technology failure is detected,
including loss of communication;

! Notorised translations refer to English translations from a qualified translator, for instance,
the country’s Embassy, Chamber of Commerce, etc.
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d) each AV allows the operator to take control in multiple manners, including,
without limitation, through the use of the brake, the accelerator pedal, or the
steering wheel, and that the vehicle shall alert the operator that the autonomous
technology has been disengaged; and

e) each AV can operate safely in autonomous mode in conditions that are
representative of Singapore’s public roads.

(C) Authorisation and Chargeable Sums

7. For the purpose of the Trial, the relevant authorisation under the Road Traffic
(Autonomous Motor Vehicles) Rules 2017 (“‘Authorisation’”) must be granted before the
Trial can commence. Terms and conditions may be imposed on the conduct of the Trial,
and LTA may impose terms and conditions in respect of each AV to be used in the Trial.
Unless contrary to the context, any reference to “Trial” in this document (including its
enclosures) is a reference to the Trial subject to the Authorisation and such terms and
conditions imposed by LTA.

8. The sum? payable for the use of each AV authorised for use in the Trial (“authorised
AV”) is:

a) $1,600 for 12 months
b) $800 for 6 months

c) $250 for 1 month

d) $30 for 1 day

9. In addition, an administrative fee of $27 is payable for each AV.

(D) Vehicle Number Plates

10. A vehicle number will be assigned in respect of each authorised AV to be used for the
Trial. Applicants must fabricate the vehicle number plates for each authorised AV
according to specifications at Annex A: Specifications for Vehicle Number Plate. The
vehicle number plates must be sealed at any LTA-authorised inspection centres and the
seal shall not be broken without prior approval from LTA.

2 Or prevailing rates at issue or renewal
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(E) Black Box Data Recorders

11.  The authorised AV shall be equipped with a separate mechanism, for example, an event
data recorder or black box to capture and record information of the Trial which shall be
in operation at all times when the authorised AV is used, whether or not the autonomous
system of the vehicle is being activated. The following information is to be captured:

a) Data specified in Annex B: Data Submission Requirements, where the
minimum data logging frequency shall be no lower than 2 Hertz unless otherwise
specified

b) Camera/video footage shall be captured for the following:

Data Minimum

No | Description Format | Frequency

Internal facing camera (capturing Safety

1 | Operator, steering wheel and partial view of MPEG-
front windscreen) 4 or 12 frames
2 | External front and rear facing camera mp4 per second
3 Remote station camera (capturing Remote format
Operator, driving controls and monitoring screen
c) Perception information shall be recorded for the following:
No | Description Unit il
Frequency
1 Detected Relative position of obstacles in decimal
obstacles data | degrees, in WGS84 datum
Road infrastructure list (for example: 2 Hertz
Detected road o X
2 |. detected traffic light status, road signage,
infrastructure .
road marking)

12.  The recorded data shall be stored in a read-only format by the mechanism so that data is
retained until extracted from the mechanism by an external device capable of
downloading and storing the data.

13.  The applicant shall keep the black box data throughout the duration of the Trial period
and for at least 3 years after the expiry of the Trial period and shall produce themto LTA
upon LTA’s written request for the purposes of carrying out any investigations,
inspections or audits. LTA may also require the applicant to keep the black box data
relating to any accident/incident involving the approved vehicle beyond the specified
period.

(F) AV Information Submission

14, Data shall be captured and submitted in the specified format and required precision for
each operational day via the designated Application Programming Interface (API) link to
LTA’s AV Monitoring System (AVMS) according to requirements in Annex B: Data
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Submission Requirements, no later than one (1) calendar day after the conclusion of
that operational day.

In the event that LTA requires additional data from the applicant, the applicant and LTA
shall agree on the additional data that is to be provided to LTA, and on the submission
interval that such data is to be provided.

In addition, the applicant shall maintain a log of the activities conducted in the Authorised
Trial (including information on the date, time, duration, route, tests performed and test
driver involved).

The applicant shall, within seven (7) days of LTA issuing a written request, make such
information in the log available to LTA. Where information relevant to an accident
involving the AV is concerned, or where information is required for the purpose of
investigations into any offence, The Applicant shall deliver such information requested
within such time stipulated by LTA.

Insurance Coverage

For the period of the Trial, there must be a policy of insurance (covering liability to third
parties that may be incurred in respect of death or bodily injury to any person, as well as
damage to property) in force in relation to the use of each authorised AV.

The applicant must provide to LTA written confirmation from the insurer that:

a) The insurer is aware that the insured AV(s) will be used for the Trial, and the
scope of the proposed Trial as set out in Form AVO01l: Application for
Authorisation to Undertake Trial of Automated Vehicle Technology or
Autonomous Motor Vehicle, under the section Details of Proposed Trial; and

b) That the policy of insurance complies with the requirements set out in para 18
herein.

For the avoidance of doubt, this section (G) is without prejudice to any other insurance
requirements applicable in connection with the Trial or authorised AV required by law.

AV Operator Requirements

Every AV Operator (“AV Operator”) must fulfil the following requirements:

a) Have a valid Singapore driving licence of the appropriate class for the approved
vehicle type he will be driving, with no outstanding demerit points in his driving
record;

b) Be an employee/designee/contractor of the company/applicant;

C) Have undergone a training programme developed by the manufacturer/company;
and
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d) Must not be under the influence of alcohol or any controlled drug or substance
when driving, operating or monitoring the authorised AV.

21.  Atall times during the testing of the autonomous driving function of each authorised AV,
the AV Operator shall:

a) be on-board the AV, unless otherwise approved by the Authority;

b) actively monitor the operation of the AV and to take control of the AV
immediately, whenever necessary or desirable, to ensure the safety of all road
users (including pedestrians and passengers in the AV) and avoid causing road
incidents; and

C) ensure that the AV comply with all traffic regulations and statutory speed limit(s)
imposed within the trial boundary.

22.  The applicant must provide to LTA a list of AV Operators for the AVs to be used in the
Trial and a print out of the following:

a) validity and class(es) of their latest driving licence(s) (retrievable at
https://eservicesl.police.gov.sg/phub/eservices/landingpage/validity-driving-
licence) and

b) the latest status of their total demerit points accumulated and any existing driving
licence suspension records (retrievable at
https://eservicesl.police.gov.sg/phub/eservices/landingpage/driver-
improvement-points ). Select “Traffic Matters” > “Status of Driver Improvement
Points”

()  Decal

23.  The successful applicant to whom the Authorisation to undertake the Trial is granted
(“Approved Trial Participant”) shall print and display the following decal on the front
passenger side windscreen and the rear of the vehicle to indicate that the AV has been
authorised by LTA for the Trial.

Autonomous Vehicle (AV)
On Trial
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a) For buses, the size of the decal shall be 32cm by 20cm. Otherwise, the size of the
decal shall be 16cm by 10cm.

b) Please request from LTA the image file for the printing of the decal(s).

(J) IMDA Licensing Requirements for Telecommunication Equipment

<Placeholder>

(K) Compliance with Laws

24.  The Applicant must ensure that the vehicle that will be used in the Trial comply with all
laws relating to it (including without limitation laws relating to the construction, weight
and equipment applicable to the class of vehicles to which the AV(s) belong), or that
necessary exemptions or waivers have been obtained in relation to such laws.
Enforcement action will be taken in respect of any non-conformity to applicable laws.
Some examples of subsidiary legislation under the Road Traffic Act (Cap. 276) which
may be engaged include:

Road Traffic (Motor Vehicles, Construction and Use) Rules
Road Traffic (Motor Vehicles, Lighting) Rules

Road Traffic (Motor Vehicles, Rear and Side Markings) Rules
Road Traffic (Motor Vehicles, Seat Belts) Rules

Road Traffic (Motor Vehicles, Speed Warning Device) Rules
Road Traffic (Regulation of Speed) Rules

Refer to the Singapore Statutes website (https://sso.agc.gov.sg) for Singapore’s laws
including the Road Traffic Act and subsidiary legislations.

25.  In respect of any non-compliance of the vehicle with the Road Traffic Act or its
subsidiary legislation, the Applicant must provide information of any such non-
compliance by filling up and providing additional details in Form AV03: Details of Each
Vehicle Model, under the section Declaration of Compliance to Subsidiary
Legislation of Road Traffic Act.

(L) Vehicle Safety Standards

26.  All vehicles must comply with internationally recognised vehicle safety standards such
as those adopted by the European Union (EU) countries, Japan and the USA.

27.  The Applicant must submit the vehicle component standard compliance form in Form
AV03: Details of Each Vehicle Model, under the section Compliance with Vehicle
Safety Standards, for the purpose of showing that the vehicle had complied with
internationally recognised vehicle safety standards, where applicable. This form should
include a list of compliance standards of the major vehicle components as issued or
declared by the vehicle manufacturer. Appropriate documentation/test report/certification
must be provided to show that the vehicle complies with any of the vehicle safety
standards items specified.
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Exhaust Emissions

28.  All vehicles, including used vehicles, imported into Singapore must comply with the
prevailing emission standards at the time of authorisation in Singapore, unless otherwise
approved by the Authority.

29.  The Applicant must submit the relevant documents certifying that the vehicle meets the
prevailing exhaust emission standards, subject to the Environmental Protection and
Management (Vehicular Emissions) Regulations or equivalent legislation on vehicle
exhaust emissions standards prevailing in Singapore, for Petrol-driven vehicles, Diesel-
driven vehicles and Hybrid vehicles.

30.  The following documents are accepted as evidence of compliance with the exhaust
emission standards:

a) COC issued by the vehicle manufacturer; or

b) Letter of certification from the vehicle manufacturer that the car complies with
the required exhaust emission standards.

31.  Evidence of vehicle compliance with the exhaust emission standards may be waived if it
has been registered as a new car in a foreign country which adopts the same or higher
exhaust emission standards as Singapore (at the time of its registration in Singapore).

32.  Exhaust Emission Requirements for Petrol-Driven Vehicle

JE|:[>J|<|028/0|90r For cars using Port Fuel Injection

Euro VI or For cars using Gasoline Direct Injection

JPN2009 + Euro VI PN limit equipped with NOx storage reduction
catalyst

Euro VI or

JPN2009 + JPN2009 PM limit + Euro VI | For cars using Gasoline Direct Injection

PN limit or not equipped with NOXx storage

JPN2009 + Euro VI PM limit + Euro VI | reduction catalyst

PN limit
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33.  Exhaust Emission Requirements for Diesel-Driven Vehicle

Euro VI or For vehicles with maximum laden
JPN2009 + Euro VI PN limit weight not exceeding 3.5 metric tons
Euro VI or For vehicles with maximum laden
PPNLT + Euro VI PN limit weight exceeding 3.5 metric tons

34.  Exhaust Emission Requirements for Hybrid Vehicles

a) Exhaust Emission Requirements for Petrol-Electric Vehicles
E;I(I(;gggor For cars using Port Fuel Injection
Euro VI or For cars using Gasoline Direct Injection
JPN2009 + Euro VI PN limit equipped with NOx storage reduction

catalyst

Euro VI or
JPN2009 + JPN2009 PM limit + | For cars using Gasoline Direct Injection
Euro VI PN limit or not equipped with NOXx storage
JPN2009 + Euro VI PM limit + reduction catalyst
Euro VI PN limit

b) Exhaust Emission Requirements for Diesel-Electric Vehicle

Euro VI or For vehicles with maximum laden
JPN2009 + Euro VI PN limit weight not exceeding 3.5 metric tons
Euro VI or For vehicles with maximum laden
PPNLT + Euro VI PN limit weight exceeding 3.5 metric tons

Electric VVehicle Components

35.  This section is applicable for vehicles with Electric Vehicle components, such as the

following:
a) Hybrid-Electric Vehicle (HEV) (including Petrol-Electric and Diesel-Electric
Vehicles)

b) Plug-in Hybrid Vehicle (PHEV)
C) Electric Vehicle (EV)

36.  The Applicant must submit a list of Electric Vehicle (EV) components and the relevant
standards which the vehicle had complied with (to be provided by the vehicle
manufacturer) together with certification and test reports issued by an overseas accredited
testing laboratory (e.g. TUV, DEKRA) showing that the EV(s) comply with ECE
Regulation 100 or 136.

37.  The Applicant must submit the relevant documents certifying that the vehicle meets the
required charging requirements for Hybrid Vehicles and Electric Vehicles.
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(M) Vehicle Specifications

38.  The Applicant must submit the documents for vehicle specifications specified in Form
AVO03: Details of Each Vehicle Model, under the section Details of Vehicle
Specifications.

39.  Amber beacon light(s) shall be installed on the AV(s) and shall be activated to flash when
the AV is operating in autonomous mode to alert other road users of the AV’s presence.

40.  For buses, the Applicant must provide the General Arrangement (GA) Technical Drawing

of the vehicle (with all sensors/fittings), according to the guidelines specified in Form
AV03: Details of Each Vehicle Model, under the section Additional Details for Buses.

(N) Electric Vehicle (EV) Chargers

41.  This section is applicable for vehicles using EV chargers, such as the following:
a) Plug-in Hybrid Vehicle (PHEV)
b) Electric Vehicle (EV)

42.  The Applicant must submit the relevant documents for the EV charger(s) specified for
use with the AV in Form AV03: Details of Each Vehicle Model, under the section
Additional Details for Vehicles Using Electric Vehicle (EV) Chargers. Please note
that this submission is not a registration of type approved EV chargers under the EV
Charging Act.

43.  The Applicant shall comply with the following conditions related to the charging of the
vehicle:

a) The AV and the associated EV charger(s) will have to be strictly handled by
trained personnel;

b) No public access to the charger(s) should be permitted at any time; and

C) The charger(s) (if not registered with LTA under the EV Charging Act) have to
be dismantled upon expiry of the trial period®.

(O) Vehicle Modifications

44.  For vehicles that have modifications, in order to safeguard the interests of all road users,
the Applicant must submit documents certifying that the vehicle modification and
installation are safe for use according to the guidelines specified in Form AV03: Details
of Each Vehicle Model, under the section Additional Details of Modifications to
Vehicle.

45.  The Applicant must ensure that the nature of the modifications and the operation of the
vehicle would not pose any danger to the vehicle’s occupants and other road users. These
include:

3 Upon expiry of the trial period, the Applicant must apply to remove the vehicle from the
Authorised Trial and shall scrap the vehicle (including the engine and chassis) at any LTA-
authorised scrapyard and/or export the vehicle permanently out of Singapore.
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a) All modifications should not have sharp corners. If unavoidable, sharp corners
should be affixed with paddings to mitigate risk of injuries to vehicle occupants
and other road users.

b) Sufficient warnings should be deployed on the vehicle to warn vehicle occupants
and other road users.

Driverless Deployment

The Applicant must submit the relevant documents and declaration specified in Form
AVO04: Application for Driverless Deployment

Please note that only AV developers with at least 5 AVs of the same type (e.g. logistics,
utilities, shuttle) with the same AV technology stack with at least 1 year of Level 4
autonomous deployment for similar use cases will be considered.

Please note that supporting documents and additional information may be requested for
the verification of information declared.

Transfer of Vehicle Ownership and End-Trial Requirements

The ownership of each authorised AV shall not be transferred without prior approval
from LTA.

If the AV is no longer required for an Authorised Trial, the Trial participant must apply
to remove the AV from the Authorised Trial and scrap the AV (including the engine and
chassis) at any LTA-authorised scrapyard and or export it/them permanently out of
Singapore. Please submit Form AV05: Application to Withdraw Vehicle from
Autonomous Motor Vehicle Trial.

Documentary proof of the AV disposal must be submitted to LTA within one month of
LTA’s approval for the withdrawal of the AV or cessation of the Authorised Trial.

Incident Reporting

All AV trial participants are required to notify the Land Transport Authority (LTA) and
Traffic Police (TP) of any traffic accident or incident.

Please comply with the following instructions:

a) Preliminary Accident/Incident Reporting

If your AV is involved in any accident (i.e. any event, behaviour or action that
results in injury to any person or animal, or damage to any vehicle, structure or
property), please notify the police by calling ‘999’ immediately and identify
yourself as an AV trial participant.

If the accident resulted in injury or death to any person, or serious damage to any
vehicle or structure, you must not move or otherwise interfere with any vehicle
involved in the accident or any part of such vehicle or do any other act so as to
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destroy or alter any evidence of the accident. This requirement is not applicable
under the following circumstances*:

I. If you are directed by a police officer to move the AV;

i If it is urgently necessary for the AV to be moved to extricate persons or
animals involved in the accident, or to prevent fire, further damage, or
obstruction to the public; or

ii.  Where it is urgently necessary to convey any seriously injured person to
hospital and that there are no suitable means of conveyance other than the
AV.

In the event of any accidents, if the AV has to be moved, the AV should, as far as
possible taking into account the safety of all persons, be moved to the side of the
road immediately adjacent to the accident site to facilitate follow-up
investigations. This does not apply to the scenarios above, and if otherwise
instructed by the Authority.

Please complete Form AVO06: Preliminary Accident/Incident Reporting and
submit it with relevant supporting documents, such as police report, photos of the
accident  scene, etc, within 24 hours of the accident to
Autonomous_Vehicle@Ita.gov.sg and SPF_TP-AV-Info@spf.gov.sg.

If your AV is involved in any incident® (e.g. near misses, traffic offences, etc.),
please complete the Preliminary Accident/Incident Reporting Form and submit it
with relevant supporting documents, such as the Notice of Traffic Offence (if
applicable), photos of the incident scene (if applicable), etc, within 24 hours of
the incident® to Autonomous Vehicle@lta.gov.sy and SPF_TP-AV-
Info@spf.gov.sg.

In addition, you will need to provide an unedited extract of the relevant black
box/recorder data to LTA and TP within 1 working day. You may have to
extract said data in LTA/TP’s presence.

b) Full Accident/Incident Report

You will need to submit the full accident/incident report to
Autonomous_Vehicle@lta.gov.sg and SPF_TP-AV-Info@spf.gov.sg within 10
working days from the time of the accident or incident.

The report must contain, but is not limited to, the following:

% For scenarios stated, the AV should be driven in manual mode.

® Any event, behaviour or action that may potentially result in damage or injury to any person,
vehicle, structure or animal.

® For the reporting of traffic offences, the incident must be reported within 24 hours from when
the safety driver/trial participant is aware that the traffic offence has been committed (for
example, at the time the offence is committed, or when a Notice of Traffic Offence is
received).
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A description of the accident/incident;

Detailed assessment and possible causes of the accident/incident (e.g.
features of the autonomous vehicle/technology that failed);

An analysis on how the accident/incident could have been prevented,;
Proposed safety improvements;

Timeline for the implementation of rectifications/safety/improvement
plans; and

Lessons learnt

As part of the follow-up process, LTA/TP may seek further clarifications
depending on the findings and information provided in the accident/incident
report. Please note that the above procedures may be changed by LTA/TP from
time to time. Please check regularly to ensure that the latest procedures are
followed whenever an accident or incident occurs.
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Form AVO01: Application for Authorisation to Undertake Trial of
Automated Vehicle Technology or Autonomous Motor Vehicle

You may take about 60 minutes to complete this form. All sections are to be completed.

Please note the following:

e For individual applicants, please provide: Name, address, contact number and NRIC
(Singaporean / Singapore Permanent Resident (PR)) or Passport Number (Foreigner)

e For non-individual applicants, please provide: Name of Company, ACRA certificate
number / Unique Entity Number (UEN), Particulars [Name, NRIC (Singaporean /
Singapore PR) or Passport Number (Foreigner)] of the Director(s) / Sole-proprietor /
Partner(s) whose name is listed in the ACRA printout, or a manager who is authorised in
writing by the named Director(s) / Partner(s) to sign on this form on behalf of the company

Particulars of Person to be Authorised to Undertake Approved Trial

Applicant’s Name Name of Company

Nationality and NRIC/Passport Number | Company Registration Certificate Number

Contact Number Email Address

Local Address

Declaration

1. Pursuant to rule 5(1) of the Road Traffic (Autonomous Motor Vehicles) Rules 2017,
we, (name of company as registered under
ACRA), wish to apply for Authorisation to conduct a Trial of automated vehicle technology
and of autonomous motor vehicles at (location(s)).

2. We confirm that the Trial will be conducted in accordance with the “Details of
Proposed Trial” set out in the next section of this form, and undertake to promptly update LTA
should there be any material change in circumstances or new developments affecting the
accuracy of the information provided.

3. We undertake to fully indemnify LTA and/or any other relevant authority upon our
successful application, against any and all liabilities, injuries, claims, demands, writs,
summonses, actions, suits, proceedings, judgments, orders, decrees, interferences, disruptions,
penalties, fines, losses, damages, costs and expenses of any nature whatsoever (collectively,
“Liabilities™) regardless of which cause of action it falls within, that may arise under, in
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relation to or in connection with, the Trial to be conducted at the approved geographical
boundaries of the Trial.

4. We undertake to not hold either LTA and/or any other relevant authority liable, upon
my/my company’s successful application, for any Liabilities that may arise under, or in
relation to or in connection with, the AV Trial to be conducted at the approved geographical
boundaries of the Trial.

5. We understand that the Trial will be regulated by the Road Traffic (Autonomous Motor
Vehicles) Rules 2017, and that any approval for Authorisation will be subject to such terms
and conditions as may be stipulated in LTA’s Authorisation. We will comply with any terms
and conditions that may be imposed by LTA and/or any other relevant authority (including
any changes or additions to these) that LTA and/or any other relevant authority may from time
to time notify me in writing.

6. We understand that LTA and/or its partners and/or agents may disclose confidential
information to us for specific purposes relating to the Authorisation from time to time. We
declare and undertake that without LTA’s prior written approval, we will not (a) disclose any
such confidential information, including any information relating to vehicle assessments and
test requirements, to any person other than such of our employees who need to know the
information for the same specific purposes and who are bound by similar confidentiality
obligations, and (b) use the confidential information for any other purpose. Without prejudice
to all rights and remedies available to LTA under any cause of action, we understand that a
breach of the foregoing declaration/undertaking may render us liable to an offence under
section 129(1) of the Road Traffic Act, which carries a penalty, on conviction, of a fine not
exceeding $5,000 and/or imprisonment for a term not exceeding 12 months.

7. We declare that the information provided in this application, and in all supporting
documents appended herewith, are true and complete to the best of our knowledge.

Name, NRIC/Passport No. & Designation | Date Signature

14 Jan 2025 Page 15 of 44



Form AVO01l ;
0 0 Land Transport Authority

Details of Proposed Trial
Please provide the information in separate document(s) along the following guidelines.

1. Number of Autonomous Motor Vehicle(s) (AV(s)) to be used

2. Period of use (may differ from the Trial schedule)
a) Date of commencement
b) Duration

3. Company Information

a) Accounting & Corporate Regulatory Authority (ACRA) business profile of
Company/Business/LLP/LP

b) Background of the company, including its operations and business activities in
Singapore as well as in other countries

c) Details and number of researchers, scientists and engineers involved in the
Singapore operations

4. Trial Description
a) Obijectives of R&D Trial, how the Trial will be conducted and timeline
b) Description of how the autonomous vehicle technology will be utilised
C) Description of innovativeness, new capabilities and know-how resulting from this
Trial; and how this Trial will benefit the company/partners and help the Singapore
operations to grow
d) Local/overseas partners and their scope of contribution to this Trial (if applicable)

e) List of personnel involved in the Trial and their responsibilities

f) Trial programme and proposed Trial site boundaries (i.e. proposed test routes and
timings for tests, etc.)

5. Vehicle Usage

a) Description on the use of the vehicles in the Trial and how it will achieve the
objectives of the Trial

b) Specify any new developmental activities that will be implemented in the vehicles

C) Documentation detailing the safety analysis and mitigation plans for the conduct
of all Trial related activities
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d) Standard Operating Procedure (SOP) for normal operations for the purpose of
guiding the safety operator and remote operator (if any) on what to do during
normal operations and what to do during unexpected situations. (e.g. what would
be the first response of the safety driver, who will be the contact for help, etc.)

e) Standard Operating Procedure (SOP) for vehicle accident, vehicle breakdown and
vehicle fire for the purpose of guiding all related personnel on what to do in the
event of a vehicle accident, vehicle breakdown and vehicle fire. (e.g. what would
be the first response of the safety driver, who will be the contact for help, etc.)

6. AV Operator

a) Documentation of training programme developed by the manufacturer/company
for each type of AV Operator, e.g. on-board Safety Operator, Remote Operator

b) List of AV Operator(s) with details of their validity and class(es) of their latest
driving licence(s), and the latest status of their total demerit points accumulated
and any existing driving licence suspension records (retrievable online from
Singapore Police Force e-services)

7. Data Submission
a) Details of data source (e.g. main vehicle controller datetime, accelerometer in
GPS) for each data field recorded as specified in Annex B: Data Submission
Requirements

b) Sample of data stored in .csv format in accordance to requirements in Annex B:
Data Submission Requirements

C) Details of Application Programming Interface (API) for LTA to extract the daily
data files (in .csv format) automatically from your cloud platform
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Form AV02: Details of Each Vehicle

Please complete one form for each vehicle to be used in the Trial.

You may take about 5 minutes to complete this form. All sections are to be completed.

Particulars of Person to be Authorised to Undertake Approved Trial

Applicant’s Name Name of Company

Details of Autonomous Motor Vehicle (AV)

Make & Model Chassis Number
Engine / Motor Number Propellant (Petrol, Diesel, Electric, Hybrid, etc.)
Engine Capacity (cc) Type of Vehicle

Car / Motorcycle / Bus / Others

Maximum Power Qutput (kW)

If others, please specify:

Primary & Secondary Color

Is the vehicle reqistered in Singapore?
[] Yes*
[ ]No

[ ] Previously registered in Singapore*

* Provide Vehicle Registration Number(s) (if “Yes” or “Previously registered in Singapore”
is selected):
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Form AV03: Details of Each Vehicle Model

Please complete one form for each vehicle model with the same modifications (if any) to
be used in the Trial.

You may take about 60 minutes to complete this form. All sections are to be completed,
unless otherwise stated.

Particulars of Person to be Authorised to Undertake Approved Trial

Applicant’s Name Name of Company

Details of Autonomous Motor Vehicle (AV)

Make & Model Chassis Number(s)

Declaration of Compliance to Subsidiary Legislation of Road Traffic Act

Does the vehicle comply with all laws relating to it (including without limitation laws
relating to the construction, weight and equipment applicable to the class of vehicles to
which the AV(s) belong)?

[ ]Yes[ ]No

If “No”, please provide details of each law that the vehicle does not comply with in a
separate document along the following guidelines:
1. Applicable law, including the act/subsidiary legislation, schedule (if applicable),
section and sub-section number
2. Description of how the vehicle does not comply
3. Explanation of why the vehicle is unable to comply
4. Details of safety measures to mitigate risks related to the applicable law that the
vehicle does not comply with
5. Pictures of implementation of safety measures
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Compliance with Vehicle Safety Standards

Instructions

1. Please specify the standard(s) that each item complies with in the table below.
2. Please provide the documentations, test reports and certifications for each standard

specified in the table.

3. For standards that are not adopted by the European Union (EU) countries, Japan and
the USA, please provide a separate document mapping the individual requirements
adopted by the European Union (EU) countries, Japan or the USA to the standard
specified below.

S/N | Item Standard(s)
Anti-theft and

1 . .
immobiliser

2 Audible warning

3 Braking

4 Couplings

5 Defrost/demist

6 Diesel Smoke

7 Direction indicators
Door latches and

8 :
hinges

9 Electromagnetic
compatibility EMC

10 | Emissions
End-outline, front
position (side), rear-

11 | position (side), stop,
side marker, daylight
running lamps

12 | Engine power
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Land Transport
S/N | Item Standard(s)
13 | Exterior projections
14 | Fog lamps (front)
15 | Fog lamps (rear)
16 | Forward vision
Front underrun
17 .
protection
18 | Frontal impact
19 | Fuel consumption
Fuel tanks/rear
20 . :
protection device
21 | Head restraints
99 Headlamps (including
bulbs)
23 | Heating systems
24 Identification of
control
Installation of
25 | lightings and light
signalling devices
26 | Interior fitting
27 | Lateral protection
Masses and
28 : i
dimensions
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Land Transport
S/N | Item Standard(s)
29 | Parking lamps
30 Rreventlon of fire
risks
31 | Protective steering
30 Rear registration plate
lamps
33 Rear registration plate
space
34 | Rear visibility
35 | Registration plates
36 | Retro reflectors
37 | Reversing lamps
38 | Safety glass
39 | Seat belt anchorages
40 | Seat belts
41 | Seat strength
Side impact (side
42
beams)
43 | Sound level
44 | Speed limiters
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Land Transport
S/N | Item Standard(s)
45 Speedometer and
reverse gear
46 | Steering effort
47 | Towing hooks
48 | Tyres
Vehicle and
49 | component marking
(incl. VIN)
Vehicle using
50 | CNG/Electric/Hybrid
etc.
51 | Wash/wipe
52 | Wheel guards
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Declaration AV Specifications

Is the Vehicle a Bus?

Under the Road Traffic Act, a “bus” means a public service vehicle of a design approved by
the Registrar and having a seating capacity for not less than 9 persons (excluding the
driver).

[ ]Yes[ ]No

If “Yes”, please provide details in accordance with the section Additional Details for Buses.

Is the Vehicle used with Electric Vehicle (EV) charger(s)?

[ ]Yes[ ]No

If “Yes”, please provide details in accordance with the section Additional Details for
Vehicles Using Electric Vehicle (EV) Chargers.

Is the Vehicle modified?

[ ]Yes[ ]No

If “Yes”, please provide details in accordance with the section Additional Details of
Modifications to Vehicle.

Declaration

We hereby declare that the information set out in this form and in the supporting document(s)
is true and correct.

Name & Designation Date Signature
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Details of Vehicle Specifications
Please provide the information in separate document(s) along the following guidelines.

1. Manufactured Vehicle

a) Detailed technical specifications of the vehicle issued by the vehicle manufacturer
(e.g. dimension, weight, capacity, maximum power output of the vehicle, turning
radius, maximum designed speed, etc.)

b) Certificate of Conformity (COC) issued by vehicle manufacturer

c) Certification by the vehicle manufacturer/applicant that the vehicle is safe for the
type of test bedding activities to be conducted in Singapore

d) Establishment and background of the Vehicle Manufacturer (e.g. establishment
background, track records, list of vehicle manufacturer facilities and equipment
(with photographs))

e) Photographs of vehicle interior cabin and exterior (showing the front, rear, sides,
top view, including all the sensors and equipment, etc.)

2. Vehicle’s foreign registration documents (only applicable if vehicle was first registered

in a foreign country)

3. Autonomous Capability

a)
b)

c)

14 Jan 2025

Description of basic manoeuvring capabilities
Description of safety features to ensure the safety of other road users
List of hardware used for autonomous perception and navigation that are mounted

on the exterior of the vehicle, including the location that the hardware is mounted
on the vehicle with drawings or photographs
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Authority

driver).

Additional Details for Buses
This section is only applicable for buses.

Under the Road Traffic Act, a “bus” means a public service vehicle of a design approved by
the Registrar and having a seating capacity for not less than 9 persons (excluding the

Please provide the information in separate document(s) along the following guidelines.

1. General Arrangement (GA) Technical Drawing of the vehicle (with all sensors/fittings)

a) The GA Drawing must show the front, side and rear elevation, as well as the plan
view of the vehicle

b) The GA Drawing must include the following:

i.
ii.
iii.
iv.

V.
Vi.

Vii.

viii.

14 Jan 2025

Total standee area (if applicable) and the calculation for it

Weight distribution table of the vehicle
Stability calculation (PE certification)

The minimum kerb-to-kerb turning circle drawing (Indicate the

radius/diameter of the circle)
Rear overhang

Permissible front axle load, permissible rear axle load and the permissible

maximum laden weight

Estimated unladen weight, estimated payload and the estimated maximum

laden weight

Label the various components of the vehicle (including sensors/fittings)

All the relevant dimensions of the vehicle

Declaration (as depicted below) to be filled up and included in the GA

drawing

DECLARAT |ON
CONSTRUCTION OF VEHICLE
WHERE THE DRAWING AS SUBMITTED FOR THE CONSTRUCTION OF THE
VEHICLE IS APPROVED BY THE LAND TRANSPORT AUTHORITY, |
HEREBY AGREE AND DECLARE THAT THE VEHICLE SHALL BE
CONSTRUCTED AS APPROVED.

MOVEMENT OF VEHICLE

| ACKNOWLEDGE AND AGREE THAT THE USE OF THIS VEHICLE IS
SUBJECT TO THE PROVISIONS OF THE ROAD TRAFFIC (MOTOR
VEHICLES, AUTHORISATION OF SPECIAL TYPES) NOTIFICATION,
SECTION 79 OF THE ROAD TRAFFIC ACT, RULE 16 OF THE ROAD
TRAFFIC RULES AND ALL OTHER RELEVANT LEGISLATION.

| UNDERTAKE TO INFORM THE VEHICLE OWNER(S) THAT THE USE OF
THE VEHICLE(S) IS SUBJECT TO THE ABOVE-MENTIONED
LESGISLATION.

SIGNATURE/DATE

NAME/NRIC

COMPANY STAMP (IF APPLICABLE)
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Additional Details for Vehicles Using Electric Vehicle (EV) Chargers
This section is only applicable for vehicles are used with EV chargers.

Please provide the information in separate document(s) along the following guidelines.

1. Details of the charger
a) Quantity
b) Location of each charger
c) Mode of charger (non-fixed / fixed)
d) Date of installation (if fixed)
e) Charger input supply voltage (e.g. 400V 3-P, 230V 1-P)
f) Charger input connector type (if non-fixed)
) Charger output current type (AC / DC)
h) Charger output connector type (e.g. CCS2, GB/T, etc.)
i) Charger model
), Charger manufacturer
k) Charger power rating
) Local distributor of charger

2. Photographs

a) Charger overview
b) Manufacturer’s information plate
C) Registration mark (with clear view of registration number) affixed on the approval

label on the EV charger (applicable for registered EV chargers with LTA)

3. Operating procedure and operator/user manual for the charging of the vehicle, including
any safety measures identified

Please note that this submission is not a registration of type approved EV chargers under the EV
Charging Act.
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Additional Details of Modifications to Vehicle
This section is only applicable for vehicles that have modifications that are not made by the
vehicle manufacturer.

Please provide the information in separate document(s) along the following guidelines.

1. Photographs and overview (including a schematic layout) of the modification (e.g.
external mountings, sensors, equipment, cameras, additional lightings, fixtures with
dimension, etc.) that would be or have been carried out on the vehicle

2. Installation details of the equipment and fixtures
3. Load cases for safety calculations for exterior mountings/modifications:

A local (Singapore) Professional Engineer’s (PE’s) certification(s) and calculations will
be required to demonstrate/certify that all exterior mechanical modifications on the actual
vehicle and the mounting methods/mechanisms have been carried out with sound
engineering practice, considering the following load cases:

a) Vehicle forward speed of 150 km/h with oncoming wind speed of 100 km/h;
b) Cross/lateral wind speed of 100 km/h;
c) Vertical acceleration due to undulations of the road; and
d) Decelerations of the vehicle from 70 km/h to O km/h in 0.2 s in each of the
following directions:
i. Forward;
ii. Lateral; and
iii. Backward

You may wish to engage a PE listed on the website http://peb.gov.sg. You may wish to
seek assistance from the LTA if you face challenges with engaging a suitable PE.

4. Electrical modifications and installation:
A certification with high level schematic diagram by a Licensed Electrical Worker
(LEW) showing that the electrical modifications and installation have been checked and
inspected for proper functioning, and certified to be safe for use.
You may wish to engage a LEW listed on the website http://elise.ema.gov.sg. You may

wish to seek assistance from the LTA if you face challenges with engaging a suitable
LEW.
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Form AV04: Application for Driverless Deployment

Please complete one form for each vehicle mode to be used, and if you would like to
apply for driverless deployment of your vehicle.

You may take about 30 minutes to complete this form. All sections are to be completed.

Particulars of Person (to be) Authorised to Undertake Approved Trial

Applicant’s Name Name of Company

Details of Autonomous Motor Vehicle (AV)

Vehicle Reqgistration Number(s) (if available) | Chassis Number(s)

Declaration

We hereby declare that the information set out in this form and in the supporting document(s)
Is true and correct.

Name & Designation Date Signature

Details of Driverless Deployment
Please provide the information in separate document(s) along the following guidelines.

1. Driverless deployment plan
a) Planned future deployments for use case
b) Details of each stage of deployment, including passing criteria to move to next

stage, fleet expansion and how many AVs are intended to be deployed

2. Funding support, e.g. source of funds to sustain the deployment, commitment from client,
government agency funding/support

14 Jan 2025 Page 29 of 44



Form AV04

Land Transport Authority

Details of Track Record of AV
Please provide the information in separate document(s) along the following guidelines.

1. Details of AVs of the same type (e.g. logistics, utilities, shuttle) with the same AV
technology stack, with the following information:

a) Total number of AVs of the same type deployed worldwide, organised by the
different AV models

b) For each deployment site, state the number of AVs, total mileage clocked, total
operational hours clocked, deployment area, description of use case, and location
of AV operator(s) (i.e. on-board AV or remote location)

c) Records of incident/accident including traffic offences, records of remote
operators and safety operators’ interventions during operations

d) Certifications (if any) with supporting documents
I. Testing certification (e.g. 1ISO 22737, in-house certification by overseas

testing houses)
ii.  Safety management certification (e.g. ISO 26262, IEC 61508, 1ISO 21448,
UL 4600, 1SO 4804)
ii.  Quality management certification (e.g. 1ISO 9001)
iv.  Cybersecurity certification (e.g. 1SO 21434, 1SO 4808)
2. Details of remote operating system:

a) Total number of remote operating stations monitoring the AVs stated above,
organised by the different AV models and deployment sites

b) Maximum ratio of remote operator to AV for all AVs deployed by the AV
technology stack provider, organised by the different AV models
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Form AV05: Application to Withdraw Vehicle from Autonomous Motor
Vehicle Trial

Please complete this form if you would like to withdraw your vehicle from the
Authorised Trial.

You may take about 5 minutes to complete this form.

Particulars of Person Authorised to Undertake Approved Trial

Applicant’s Name Name of Company

Nationality and NRIC/Passport Number | Company Registration Certificate Number

Contact Number Email Address

Details of Autonomous Motor Vehicle (AV)

Vehicle Registration Number Chassis Number

Declaration

We, (name of company as
registered under ACRA), wish to apply to withdraw the vehicle (as declared above) from the
AV Trial with effect from

We undertake to submit to LTA documentary proof of the proper disposal of the vehicle within
one (1) month from LTA’s approval by:

i. Scrapping the vehicle (including the engine and chassis) at any LTA-authorised
scrapyards and submit the scrap certificate to LTA,; or

ii. Exporting the vehicle permanently out of Singapore and submit the relevant export
documents (e.g. Bill of Lading, Singapore Customs Outward Cargo Clearance Permit

etc.) to LTA.
Name, NRIC/Passport No. & Designation | Date Signature
For LTA Use
Processed Date & Signature Approved by Disposal Code
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Form AV06: Preliminary Accident/Incident Reporting

You must submit the Preliminary Accident/Incident Reporting Form within 24 hours of any
accident” or incident® (e.g. near misses, traffic offences, etc.) involving your AV to
Autonomous_Vehicle@lta.gov.sg and SPF_TP-AV-Info@spf.gov.sg. Please attach
relevant supporting documents, such as police report (if applicable), Notice of Traffic Offence
(if applicable), photos of the accident/incident scene (if applicable), etc., together with the
Reporting Form.

You will also need to provide an unedited extract of the relevant black box/recorder data to
LTA and TP within 1 working day. You may have to extract said data in LTA/TP’s
presence.

You may take about 15 minutes to complete this form.

Particulars of Person Authorised to Undertake Approved Trial

Owner/Applicant’s Name Name of Company

Particulars of AV Operator (on-board AV)

Name NRIC/FIN

Contact Number Email Address

Particulars of AV Operator (NOT on-board AV)

Name NRIC/FIN

Contact Number Email Address

Details of Autonomous Motor Vehicle (AV)

Vehicle Registration Number Make & Model

" Any event, behaviour or action that results in injury to any person or animal, or damage to
any vehicle, structure or property.

8 Any event, behaviour or action that may potentially result in damage or injury to any person,
vehicle, structure or animal. For the reporting of traffic offences, the offence must be reported
within 24 hours from when the safety driver/trial participant is aware that a traffic offence has
been committed (for example, at the time the traffic offence was committed, or when a Notice
of Traffic Offence is received).
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Current location of AV

Details of Accident/Incident

Mode of operation of AV when accident/incident occurred

[ ] Autonomous|[_] Manual[_] Remote

[ ] Others:

Location of accident/incident Date & Time of accident/incident

Number of passengers (including AV Operator) and passenger(s) details

Any casualty(s) as a result of the accident/incident?

[ ]Yes[ ]No

If “Yes”, please provide details and describe the injury(s):

Any other vehicle(s) involved?

[ ]Yes[ ]No

If “Yes”, please provide details of the vehicle(s):

Any property(s) damage involved?

[ ]Yes[ ] No

If “Yes”, please provide details of the property(s):
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Brief description (including possible causes) of accident/incident
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Sketch of accident/incident

Declaration

I hereby declare that the information set out in this form and in the supporting document(s) is
true and correct.

Name, NRIC/Passport No., Designation & | Date Signature
Company
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Annex A: Specifications for Vehicle Number Plate
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Annex B: Data Submission Requirements
1. The following data and format requirements apply to all data submissions by the applicant:
a) Minimum data resolution: 2 Hertz
b) Data to be stored in a .csv file format for each operational day, and available via the designated Application Programming Interface

(API) link to LTA’s AV Monitoring System (AVMS)

C) The data fields and format shall be provided as specified in the table below:

S/N |Data Field Description |Data Units Precision |Expected Values |Example
Type [Range]
1 av_id Vehicle string  |N/A N/A Vehicle RD12347
unique registration
identifier number (if
available),
otherwise use
chassis number
2 deployed_software_version Version of the |string  |N/A N/A Company 1.0.0
autonomous
driving
software on
the vehicle
3 time Timestamp of |datetime | N/A 0.001 “YYYY-MM-DD |"2024-04-15
data milliseconds| HH:MM:SS.SSS”| 14:00:00.000"
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S/N |Data Field Description |Data Units Precision |Expected Values |[Example
Type [Range]
4 |latitude Latitude of  |float degree 10”7 1.354493654
vehicle's
current
location
5 longitude Longitude of |float degree 107 103.6967394
vehicle's
current
location
6 heading Direction that |float degree 10 0: North 302.2312
the vehicle is >0: Considered
pointing at clockwise from
North
[0, 360]
7 accx Longitudinal |float metre per square [0.01 0: No 3.15
acceleration second (m/s?) longitudinal
of vehicle acceleration
>0: Acceleration
vector pointing
towards vehicle
front
<0: Acceleration
vector pointing
towards vehicle
rear
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S/N

Data Field

Description

Data
Type

Units

Precision

Expected Values
[Range]

Example

accy

Lateral
acceleration
of vehicle

float

metre per square
second (m/s?)

0.01

0: No lateral
acceleration

>0: Acceleration
vector pointing
towards vehicle
right

<0: Acceleration
vector pointing
towards vehicle
left

-0.14

accz

Vertical
acceleration
of vehicle

float

metre per square
second (m/s?)

0.01

0: No vertical
acceleration

>0: Acceleration
vector pointing
towards vehicle
top

<0: Acceleration
vector pointing
towards vehicle
bottom

1.20

14 Jan 2025
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S/N

Data Field

Description

Data
Type

Units

Precision

Expected Values
[Range]

Example

10

drive_mode

Indicates
driving mode
of vehicle
based on
source of
driving
control

string

N/A

N/A

HUMAN
DRIVE: Vehicle
manually driven
by on-board AV
Operator

AUTO
NORMAL.:
Vehicle
autonomously
driven without
human
intervention
REMOTE
DRIVE: Vehicle
manually driven
by an off-site
remote AV
Operator
REMOTE
CONTROL:
Vehicle manually
driven by an on-
site AV Operator
with remote
control

HUMAN DRIVE /
AUTO NORMAL /
REMOTE DRIVE/

REMOTE CONTROL

14 Jan 2025
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S/N

Data Field

Description

Data
Type

Units

Precision

Expected Values
[Range]

Example

11

velocity

Instantaneous
longitudinal
velocity of
vehicle

float

metre per second
(m/s)

0.01

0: Vehicle
stationary

>0: Velocity
vector pointing
towards vehicle
front

<0: Velocity
vector pointing
towards vehicle
rear

5.01m/s

12

steering_wheel_angle

Percentage of
angle of
steering wheel

float

percentage

10

0: Steering wheel
at normal centre
position

>(Q: Steering
wheel rotated
clockwise

<0: Steering
wheel rotated
counter clockwise
['11 1]

0.18

13

throttle

Percentage of
actual throttle
output

float

percentage

10

0: Throttle not
depressed

>0: Throttle
depressed

1: Throttle
depressed fully
[0, 1]

0.1234

14 Jan 2025
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S/N |Data Field Description |Data Units Precision |Expected Values |[Example
Type [Range]
14 |brake Percentage of |float percentage 10 0: Service brake [0.1234
actual service not actuated
brake actuator >0: Service brake
output actuated
1: Service brake
actuated fully
[0, 1]
15 |park_brake Status of park |string |N/A N/A OFF: Park brake |ON/OFF
brake disengaged
ON: Park brake
engaged
16 |gear Status of string  |N/A N/A PARK PARK /NEUTRAL /
engaged gear NEUTRAL DRIVE / REVERSE
DRIVE
REVERSE
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S/N

Data Field

Description

Data
Type

Units

Precision

Expected Values
[Range]

Example

17

turn_signal

Status of turn
indication
signal lights

string

N/A

N/A

OFF: Left and
right turn
indication lights
are OFF

LEFT: Left turn
indication light is
ON and right turn
indication light is
OFF

RIGHT: Right
turn indication
light is ON and
left turn
indication light is
OFF

HAZARD: Left
and right turn
indication lights
are ON

OFF / LEFT / RIGHT /

HAZARD

18

brake_light

Status of
brake lights

string

N/A

N/A

OFF: Brake light
OFF

ON: Brake light
ON

ON/ OFF

19

reverse_light

Status of
reverse light

string

N/A

N/A

OFF: Reverse
light OFF
ON: Reverse
light ON

ON/ OFF

14 Jan 2025
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S/N |Data Field Description |Data Units Precision |Expected Values
Type [Range]
20 |[planned_route A list of string [] |degree 101 [[latitudel, [[1.3539820558858588,
waypoints to longitudel],[ 103.69640174980529],
reach latitude2, [1.3538561577003438,
destination longitude2]...] |103.69629756902073]]
based on
global path
planning
21 |planned_path A list of string [] |degree 101 [[latitudel, [[1.3539820558858588,
waypoints to longitudel],[ 103.69640174980529],
reach latitude2, [1.3538561577003438,
destination longitude2]...]  |103.69629756902073]]
based on local
path planning
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