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Presenter

Amir Abrari

« SPEC Systems Engineer

* |Integrated ChatGPT API and Al onto
the Innoslate Cloud platform

« Specializes in MBSE, LML, and LLM

« Experienced in OpenAl ChatGPT,
Perplexity, and Claude.Ai
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Purpose NDIN

« Part of an exploratoration task to evaluate how ChatGPT responds
as a Requirements Engineering assistant

« Evaluate the true value of the OpenAl GPT creator for a “no
code” solution

* Provide a temporary solution to our Systems Engineers while we
develop assistants on the Innoslate software

« Make the custom trained GPTs available to the Public

Approved for Public Release e’;i Sr=0
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Process “Dlh

1. Understand the Requirements WG V4 Writing Guide

2. Setup custom GPT (Generative Pre-trained Transformer) using
OpenAl’s interactive interface

3. Adjust GPT attributes such as name, description, instructions,
capabilities, and knowledge files

4. Conduct Functional and Knowledge Testing to ensure the GPT is

responding appropriately to requirements engineering prompts

Approved for Public Release ? Sr=0
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Requirements WG V4 Writin

- Established in 1992

 Requirements Working Group
(RWG)

« Latest Version of the
Requirements Writing Guide V4
in July 2023

* Not a Standard but Companies are

Implementing as a standards

e

4.3.6 R17-UsE oF OBLIQUE SYmMBOL

Definition:

Avoid the use of the oblique {*/") symbol.

4.8.2 R30- UNIQUE EXPRESSION

Definition:

Express each need and requirement once and only once.

Elaboration:

Avoid including the same or equivalent need and requirement more than once, either as a
duplicate or in similar form. Exact duplicates are relatively straightforward to identify; finding
similar need or requirement statements with slightly different wording is much more difficult but is
aided by the consistent use of defined terms (R4) and by classification (R29), as well as the use
of a properly defined project data dictionary, ontology or glossary in which synonymies and
equivalences between terms and acronyms can be defined.

NLP/AI tools can help in the identification of duplicates or similar needs or requirements. In any
case, when following the agreed patterns for statement (R1) and a data dictionary, the detection
of duplicates and similar results far easier.

Avoidance of duplication can be aided by classification (R29) so a subset of needs or
requirements can be compared.

y possible meanings that it should be avoided.

budget/schedule” or the construct “and/or”
pments that do not reflect accurately the true
fhich the needs in the Integrated Set of Needs

e symbol is used in units (for example “km/h”) or
value (for example +/- 5 degrees F).

Ipressing ratios or fractions (such as 1/16)}—see

Examples:

Exact duplicates can be found by matching of text strings. The main problem is to identify
similarities with different expressions, but which are equivalent.

For example, the following statements are overlapping in that the first is a subset of the second:

The <80l > shall generate a report of financial fransactions containing the information defined in
<some standard or contract deliverable listing>.

The <80I> shall generate a financial report containing the information defined in <some standard
or contract deliverable listing>.

h shall Open/Close the User_Account in less than
s to what is meant by open/close: open, close, or

Bppropriate condition)

fystem shall Open the User_Account in less than 1
lystem shall Close the User_Account in less than 1

and/or the Brake is Applied, the
Hhe Soned Conirl Suheucion within o007 mes

INNOVATIONS
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Setup Custom GPT

¢ @ fla_sl.fllmmams Engineering with Assistant GPT
Create Configure Preview SAMPLE GPT

Hi! I'll help you build a new GPT. You can say something like, "make a creative who helps generate

visuals for new products” or "make a software engineer who helps format my code."

What would you like to make?

| am creating a Requirements GPT that will follow the INCOSE

Requirements WG Writing Guide V4 to generate good quality
requirements. Lets get started. @

Requirements Engineering with Assistant GPT

Now that we have the overall behavior set up, let's pick a name. | suggest calling it INCOSE 3 . ; i
Generates high-quality requirements following INCOSE WG V4 best

Requirements Helper. Do you like this name or would you prefer something else? . practices.

Lets do "Requirements Engineering with Assistant GPT"

Great! The name is now Requirements Engineering with Assistant GPT.

Neuxt, let's generate a profile picture for it. I'll create one for you to review.

Message GPT Builder @ Message Requirements Engineering with Assistant GPT

INNOVATIONS
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Side to Side GPT Mapping

Configure

Name

Requirements Engineering GPT by SPEC Innovations

Description

Generates Requirements for Systems Engineers powered by the INCOSE Requirements Writing Guide, including rationales for each requirem

Instructions

formal, professional manner suitable for corporate requirements writing settings. For questions that concern Innoslate’s software, browse Requiremenls Engineering GpT by SPEC Innovations
and refer the https://help.specinnovations.com/ and learn about what is being asked about befora writing requiremeants on the subject you

are being prompted. For example, if the prompt is about Project Management on Innoslate, browse the help center on content regarding PM Generates Requiremants for Systems Engineers powered by the
on innoslate first, learn, and then generate requirements on it. Using bias without asking for more context cannot happen. Once the first INCOSE Requirements Writing Guide, including rationales for each
round of requirements is generated, always ask users if they would like to get into more specifics and lower level requirements for specific requirement.

sections.

Conversation starters

Generate system feature requirements for a new autonomous vehicle project.
List the interface requirements for integrating a new software module.
Create a comprehensive set of security requirements for a cloud-based application.

Provide requirements and rationales for a new user authentication system.

Knowledge

a Automating-The-INCOS.. a INCOSE_RWG_GtWR_V...

Approved for Public Release A 5SrP=0

INNOVATIONS




se Case

* Once the GPT is setup, iterative
testing was conducted.

* Qutput follows specific a uniform
structure:
— Assumptions
— Table of Contents
— Requirement Categorization

— Requirements & Rationale

NDIN

Requirements Engineering GPT by SPEC Innovations >
Generate a set of Requirements and rationales for a UAV system

Based on the guidelines provided in the INCOSE Guide for Writing Requirements and other standards, here is a set of
high-level requirements for a Unmanned Aerial Vehicle (UAV) system, along with rationales. This will include
performance, operational, and safety requirements, following best practices for clarity, testability, and correctness.

Assumptions:

. The UAV system will be operated remotely by a human operator.

. The UAV system is expected to perform reconnaissance missions in various weather conditions.
. The UAV is equipped with a camera, GPS system, and communication equipment.

. The operating altitude is between 500m and 5,000m.

. The system has a range of 100km from the ground control station.

. The mission duration is limited to 6 hours of continuous operation.

. Safety is a critical concern for the system.

Table of Contents:

1. System Performance Requirements
1.1 UAV Endurance

1.2 UAV Range

1.3 Flight Speed

1.4 Payload Capacity

1.5 Altitude Control

2. Operational Requirements

farm Pansa

INNOVATIONS
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Assumptions

« “Al placebo effect”

« “The Assumptions You Bring into
Conversation with an Al Bot
Influence [its output].”

* This feature allows a checkpoint
and communication stream
between Human and Al

« Adjust and Refine based on

Context

https://www.scientificamerican.com/article/the-
assumptions-you-bring-into-conversation-with-an-ai-bot-
influence-what-it-says/

NDIN

Assumptions:

1. The UAV system will be operated remotely by a human operator.

2. The UAV system is expected to perform reconnaissance missions in various weather conditions.
3. The UAV is equipped with a camera, GPS system, and communication equipment.

4. The operating altitude is between 500m and 5,000m.

5. The system has a range of 100km from the ground control station.

6. The mission duration is limited to 6 hours of continuous operation.

7. Safety is a critical concern for the system.

Approved for Public Release ,?7 Sr=0
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Table of Contents

* Instructed to outline its output and
requirements hierarchy.

« Allows user to verify structure and
adjust to different hierarchies or

containment trees.

12 Approved for Public Release

Table of Contents:

1. System Performance Requirements
1.1 UAV Endurance

1.2 UAV Range

1.3 Flight Speed

1.4 Payload Capacity

1.5 Altitude Control

2. Operational Requirements

2.1 Communication Range

2.2 Environmental Operating Conditions
2.3 Camera Resolution

2.4 Flight Control

3. Safety Requirements

3.1 Collision Avoidance
3.2 Emergency Landing
3.3 Battery Management



Requirement Categorization & Output NDIN

«  Once Assumptions and Table of

Requirement: The UAV system shall be capable of continuous flight for at least 6 hours without refueling or recharging.
Rationale: Ensures that the UAV can complete long-duration reconnaissance missions without interruptions.

Contents are generated:

1.2 UAV Range

Requirement: The UAV system shall have an operational range of no less than 100 km from the ground control station.

— G P I g e n e ra te S p rO p e r Rationale: This enables the UAV to cover extensive areas for surveillance and reconnaissance without requiring proximity to the control

station.

1.3 Flight Speed

]
Re q u I re m e n ts fo r e a c h Requirement: The UAV system shall be capable of flying at speeds ranging from 50 km/h to 150 kmj/h.

Rationale: Allows for flexible mission planning, whether for fast reconnaissance or slower, more detailed inspections.

1.4 Payload Capacity

hierarchy level

Requirement: The UAV system shall be capable of carrying a payload of up to 20 kg, including cameras and sensors.
Rationale: Ensures sufficient capacity for carrying various mission equipment, enhancing the UAV’s operational versatility.

— GPT generates Rationale

Requirement: The UAV system shall be capable of operating at altitudes between 500 meters and 5,000 meters above ground level.
Rationale: Provides operational flexibility to fly at different altitudes, improving mission success based on environmental and tactical
needs.

complimenting the

2. Operational Requirements

2.1 Communication Range

Requirement description

Requirement: The UAV system shall maintain reliable communicat ¢ sith the ground control station at distances of up to 100 km, even

i mam lHma af alabd mmedd

INNOVATIONS
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Expand to Lower Level Requirements NDIN

Expand to lower level requirements for 2. Operational Requirements category

* Once initial Requirements

Here is an expanded set of lower-level requirements for the Operational Requirements category of the UAV system. This
will break down each high-level requirement into more detailed and specific statements, ensuring they remain measurable,
verifiable, and clear.

are generated, the GPT can

2. Operational Requirements

2.1 Communication Range

be prompted to expand on .

Requirement: The UAV system shall maintain uninterrupted communication with the ground control station for distances
L]
all or specific categories R iy
p g . Rationale: Ensures operational efficiency in open areas, where obstacles do not interfere with signal transmission.
2.1.2 Non-Line-of-Sight Communication

.
* C a n eX p a n d l I I u Itl p I e I eve I S Requirement: The UAV system shall maintain communication with the ground control station at distances up to 50 km in

non-line-of-sight conditions using a combination of satellite and radio communication links.
Rationale: Provides operational flexibility in complex terrains, such as urban areas or forests, where line-of-sight may be
blocked.

of abstraction down

2.1.3 Signal Loss Handling

Requirement: The UAV system shall automatically switch to a pre-programmed return-to-base mode if communication

with the ground control station is lost for more than 30 seconds.
Rationale: Ensures safe recovery of the UAV in case of communication failure, reducing the risk of mission failure or loss
of the UAV.

2.1.4 Encryption of Communication Channels

Requirement: The UAV system shall use AES-266 encrypti ¢ or all communications between the UAV and the ground

INNOVATIONS
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Rule Checking

« Given the GPT is trained on the
INCOSE Ruleset, it can be
prompted to reference and
check which rules are followed.

 GPT Pass/Flag Requirements

compliance one-by-one.

2.1 Communication Range

2.1.1 Line-of-Sight Communication

« Requirement: The UAV system shall maintain uninterrupted communication with the ground control station for distances up to 100 km
in line-of-sight conditions.

- Verification:
+ Rule R6: Use appropriate units: The units (kilometers) are appropriately used.
« Rule R19: Use a single sentence: The requirement is concise and uses a single sentence.
« Rule R36: Provide specific measurable performance targets: The communication range is clearly specified (100 km).

- Compliance: # Passes R6, R19, R36.

2.1.2 Non-Line-of-Sight Communication

« Requirement: The UAV system shall maintain communication with the ground control station at distances up to 50 km in non-line-of-
sight conditions using a combination of satellite and radio communication links.

« Verification:

« Rule R6: Use appropriate units: The units (kilometers) are correctly specified.

« Rule R7: Avoid vague terms: The phrase “a combination of satellite and radio” is somewhat vague, as it does not specify the exact
technologies or how the combination works.

- Rule R36: Provide specific measurable performance targets: The 50 km range is measurable.

+ Compliance: R7 violated due to vague reference to “a combination of satellite and radio”. It passes R6 and R36.

INNOVATIONS
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Test Case Suite GPT
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Test Suite GPT

¢ @ Test Case Suite GPT by SPEC Innovations
P d- 32 Ev

Configure

« Test Case Suite is a trained GPT

« Compliments Requirements GPT

Description

" " Generates structured, comprehensive Test Cases based on user requirements and commands.
* Provides uniform Test Case

Instructions

Test cases should follow this structure:

"
. **Test Case ID**: Unique identifier for the test case.
a rl u e S O e S a S e y a m e y . **Test Case Name**: A concise summary indicating the test's objective or the feature being tested.

. **Description**: Detailed steps to execute the test case. Steps should be clear and sequential, ensuring anyone can follow them without ambiguity.
. **Expected Results**: Clearly defined acceptance criteria specifying the exact outcomes needed for the test to be considered successful. Results should

Description, Expected Results,

Create test scenarios for user registration.

Verification Method, and Verified e

Identify test data for account creation.

Requirement

% Operational Testing for ... % Innoslate Operational T...

Upload files

Capabilities
+| Web Browsing

+| DALL-E Image Generation

INNOVATIONS
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GPT Referencing

 The “@?” feature enables

interaction between custom GPTs.

@ Test Case Suite GPT by SPEC Innovations

« Users can easily switch between

@ Requirements Engineering GPT by SPEC Innovations

and “call” GPTs for different tasks, s yovem——

-+ Create Test Cases for Requirements in 2.1 and 2.2

such as creating test cases or

ases for the 2.1 Communication Range

. . Here are test cases fol
m a n a g I n g re q u I re m e n tS follows a structured format based on the best practices
L]

Test Case: Communication Range (2.1.1 Li

Test Case ID: TC-21.1

in operational tes

ine-of-Sight Communication)

* Mimics “agent”like interaction e

between multiple GPTs

18 Approved for Public Release

ting documents

NDIN

provided.

—

?(’

and 2.2 Environmental Operating Conditions requirements. Each test case

A sp=C
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Requirements & Test Case Results

« Test Case was generated directly
from the 2.1.1 Line-of-Sight
Communication Requirement.

* Model used context from the
Requirement to cater its Test Case
Attributes.

« Test Steps and Expected Results
specify thresholds.

NDIN

Test Case: Communication Range (2.1.1 Line-of-Sight Communication)

Test Case ID: TC-2.1.1
Test Case Name: Verify Line-of-Sight Communication Range
Description:

1. Power on the UAV and the ground control station (GCS).
2. Fly the UAV to a distance of 100 km from the GCS in an open, unobstructed environment.
3. Monitor the communication link between the UAV and the GCS.

4. Verify that the communication remains stable with no interruptions throughout the flight.
Expected Results:

« Communication between UAV and GCS remains uninterrupted for the entire 100 km distance.

« No packet loss or delays in data transmission are observed.
Verification Method: Test
Verifies Requirement: 2.1.1 Line-of-Sight Communication

Approved for Public Release % Sr=0
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CSV Import to Innoslate

Number Name Description Rationale
1.1 UAVEndurance The UAV system shall be capable of continuous flight for at least 6 hours without refueling or recharging.  Ensures the UAV can compl
1.2 UAV Range The UAV system shall have an operational range of no less than 100 km from the ground control station. Enables the UAVto cover ex
13 Flight Speed The UAV system shall be capable of flying at speeds ranging from 50 km/h to 150 km/h. Allows for flexible mission p
1.4 Payload Capacity The UAV system shall be capable of carrying a payload of up to 20 kg, including cameras and sensors. Ensures sufficient capacity,
15 Altitude Control The UAV system shall be capable of operating at altitudes between 500 meters and 5,000 meters above gro! Provides operational flexibi
21 Communication Range The UAV system shall maintain reliable communication within its operational range. Ensures that the UAV remai
211 Line-of-Sight Communication The UAV system shall maintain uninterrupted communication with the ground control station for distances Ensures operational efficiel
212 Non-Line-of-Sight Communication The UAV system shall maintain communication with the ground control station at distances up to 50 kmin r Provides operational flexibi
213 Signal Loss Handling The UAV system shall automatically switch to a pre-programmed return-to-base mode if communicationis Ensures safe recovery of th
214 Encryption of Communication Channels  The UAV system shall use AES-256 encryption for all communications between the UAV and the ground cont Protects sensitive mission
22 Environmental Operating Conditions The UAV system shall be capable of operating in a wide range of environmental conditions without performe Ensures the UAVs mission e‘l
221 Temperature Tolerance a LA @ arate inteamne - ndind fram.200 ta 50 ithout dedgradationin nerfarmane Ensuras th he 1AM can fi
2.22  WindResistance ! Rationale $ Quality Score S Labeis #  UAV_Requirements_CSV.csv Do...
223 Humidity Resistance 1.1 UAV Endurance Ensures the LAV can complete 56% Mo labels fo display
224 Dust and Sand Protection Yo UAY iy sl o Sopabli 0 S5 RHIOLR Noht Aot RRE Ui WG PSR G m:-ia::ﬂh;cm:a:::: (1.1 uav Endurance i
23 Camera and Sensor Performance or recharging. 12V Range i
2.3.1  Stilllmage Resolution 1.2 UAV Range Enables the UAV 1o cover oxtensive  67% (N No labels to display. 1.3 Fiight Speed i
2.3.2 Video Streaming Resolution The UAV system shall have an operational range of no less than 100 km from the ground ::::n‘:smlminl:quhm :; i i i:
233 Niﬂ'lt Vision Capability contol shwion. proximity to the control station. i
3 = [E! 2.1 Communication Range 4T
2.34  Zoom Functionality 1.3 Flight Speed Allows for flexiie mission planning, 67 (N No labels to display. 2.1.1 Line-of-Sight Gommuni... 41
24 Flight Control - whether for fast reconnaissance or -
The UAV system shall be capable of flying at speeds ranging from 50 kmyh to 150 kmih slower, more detalled epoctions. 2.1.2 Non-Line-of-Sight Com... 41
2.4.1  Autonomous Navigation AT TS
2.4.2 Manual Override 14 Paybad Capacity Ensures sufficient capacity for 48% No labels to display U ardirg
ot carrying various mission aquipment, 2.1.4 Encryption of Commun... 1T
243  Obstacle Avoidance DuringFlight The UAV system shall be capable of carrying a payload of up 1o 20 kg, Includng cameras  qnancing the UAVS operational (B 2.2 Environmental Operatin,., 4t
- B and Sensors. versatility, | &) 2.2 Envi tal Operatin
244 laﬂdlﬂg Precision g 3 2.2.1 Temperature Tolerance  $1
2.45  Takeoffand Landingin Adverse Conditio 1.5 Altitude Control P'““"':'“ T::: Bty oty | 55% No laeis to display: (222 Wind Resistance "
at different altif , Improvin: i
246 Altitude Hold Mode The UAV system shall be capable of operating at altitudes between 500 meters and 5,000 i Wiliaks aam':: . 2.2.3 Humidity Resistance "
3.1 Collision Avoidance DI e, environmental and tactical needs. 2.2.4 Dust and Sand Protect . 31
3.2 Emergency Landing | 2.1 Communication Range Ensures that the UAV remains e No labels to display. (] 2.3 Camera and Sensor Per... I
3.3 Battery Management | The UAV system shall maintain reliable communication within its operational range :‘::;‘;:::‘::;Zﬁf::; o (2:3:1/548 kmage Resclution it
| 2.3.2 Video Streaming Resol.., 1T
2.1.1 Line-of-Sight Communication Ensures operational efficiency i 56% Mo Jndle 4o, dlophay {2:3:3 Nignt ision Capabyy 4T
open areas, where obstacles do not r “
The UAV system shall maintain uninterrupled communication with the ground control i 14 m Fus
station for distances up to 100 km in line-of-sight conditions. ISR et Bnaris o [eh 200 E W At
g = s [ 2.4 Fugnt Control it
2.1.2 Non-Line-of-Sight Communication Provides opersionsl fexibilty ln 5% Nl 1o dapiny | 2.4.1 Autonomous Navigation 4T
The UAV system shall maintain communication with the ground control station at OB RTHIG, SACt) I i) [ B - It
distances up 1o 50 km in non-line-ol-sight conditions reas or forate, whary ling-of sight 2.4.2 Manual Override
may be blocked | 2.4.3 Obstacie Avoidance D i
2.1.3 Signal Loss Handling Ensures safe recovery of the UAV in  67% (BB | o labels to display. [2.4.4 Landing Precision o
+- case of communication failure,
T:'::‘:;‘:‘:"’:::'“ B ::""' m"" tobasemode l educing the risk of mission fallure
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Demonstration
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Lessons Learned

* Alis NOT perfecit!

« Be Aware of the Al Assumptions & Context Windows

« Susceptible to mistakes, but with control can be a powerful assistant
« Great Starting Point for Content or Structure

« Consistency Checks is Essential

» Successful experiment in understanding what Al can/can’t do

— Inspired implementation on Innoslate now in development

Approved for Public Release

NDIN

ASP=C

(INNDVATII:INS



23

Try them out in GPT Store for Free!

GPTs

Discover and create custom versions of ChatGPT that combine instructions, extra
knowledge, and any combination of skills.

1 SPEC innovations

Test Case Suite GPT by SPEC Innovations

Requirements Engineering GPT by SPEC Innovations

Approved for Public Release
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Requirements
Engineering GPT

Note: Both available on GPT Store and require paid subscription on OpenAl

NDIN

Test Case
Generator GPT
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https://chatgpt.com/g/g-xgnhoJJ4m-requirements-engineering-gpt-by-spec-innovations
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