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1.0 OBJECTIVES
1.1 Project Objectives

The objective of this project is to demonstrate Sense and Avoid (SAA) capabilities for Unmanned Air
Vehicles (UAV) using IAI’s Heron UAV and Honeywell’s prototype SAA equipment. The intended
function is for the SAA equipment to detect both cooperative and non-cooperative intruders using signals
from Traffic Collision Avoidance System (TCAS), Automatic Dependent Surveillance — Broadcast
(ADS-B), and surveillance radar equipment. The UAV will then perform the appropriate guidance
maneuvers based on integrated target track information from the SAA equipment and pilot input.

Demonstration of this capability will help to mature technology to eventually allow safe UAV operation
in civil airspace.

1.2  Work Performed During Segment

During the work segment, from January 17 2017 through July 17", 2017 the following work was
performed:

Program plan prepared and baselined

Joint IAI and Honeywell program launch

SAA system & architecture definition complete

Heron installation preliminary design complete

Joint Technical Interchange Meeting/Preliminary Design Review

2.0 SUMMARY OF ACCOMPLISHMENTS

During the work segment, from January 17" 2017 through July 17", 2017 the following work was
performed:

Program plan prepared, baselined, and monitored

e Development of schedule, spend plan, and manpower plans covering the two year period of
performance

e Monthly status of program plan, and report out to internal management

Joint TAT and Honeywell program launch

¢ Conducted on March 27th and 28th, 2017 in Tel Aviv

e Topics covered included project team organization and leadership, organizational roles and
responsibilities, work scope, technical assistance agreement overview, communication plan, system
architecture, milestones, deliverables, and risks

SAA system definition complete

e System Specification prepared by Honeywell and delivered to IAl, including definition of mechanical
interfaces, electrical interfaces, data interfaces, and installation guidance for Honeywell’s SAA
equipment suite.

Heron installation definition design complete
e Line replaceable unit installation




¢ DAA and transponder Antennas installation
e Radar installation- partially
o Harness design- partially (with the exception of the radar)

Joint Technical Interchange Meeting
e Conducted on July 18" and 19" in Redmond, Washington

¢ Topics covered included system architecture, interfaces, installation design

3.0 RESULTS

3.1 IAl Results

Task Name

Interface/Architecture
Design

Task 1 Sysf&n & HW )

Subtasksf i

-

Variance to Program

test scenarios for alerts
and avoid maneuvers

Functionality Defined | Received and reviewed | None
(System Description)
TPA-100( DAA) and mechanical and None
transponder Hardware | electrical preliminary
design reviewed
Interface Definition for | Received interim data. | None
DAPA (Mech, Elec, Performed initial
Data) mechanical installation
review. Final definition
scheduled for October
Develop of Initial basic | Initial scenarios were None

developed and
submitted to HON for
review

On-going process

S/W Development

Initial procurement Not started Delayed since the detail
design will take place
on second segment of
2017
No impact on overhaul
program

Hardware detail design | Not started Delayed start in
Second Segment
no impact on program

Definition of all the Completed None

control and data

interface ( airborne&

ground)

Task 2: UAV&UCS In process Start on July, no impact

to program plan
otherwise




Task Na‘me

No tasks planned :f(‘)r

/ Subtasks; .

Méomp]éte

~ Results

Variance to Program
- Plan

Task 3: SIL integratioh

and Test work segment

Task 4: UAV No tasks planned for
Mechanical & work segment
Electrical installation

Task 5; Field Test, No tasks planned for
Flight Test. Post flight | work segment
analysis

Task 6: Project Project launch completed None
Management

3.2 Honeywell Results

Following is a status of the Honeywell tasks that were planned for the work segment January 17" through

July 17" 2017:

Task Name

Task 1: Interface and

 Subtasks

Funcﬁoha]ity Defined

Results

Complété

Variance to Program
Plan

None
Architecture Definition | (System Description)
Flight Test Architecture | Complete None
Defined (System
Description)
Interface Definition for | Complete None
TPA (Mech, Elec,
Data)
Interface Definition for | In process, schedule for | None
DAPA (Mech, Elec, August completion
Data)
Test Plan Development | In process, schedule for | None
August completion
TPA-100 Hardware Complete None
Defined
Task 2: HW and SW Sensor Fusion Complete None
Modifications
System Self Tests Not started Delayed start to July,
(TPA/Radar/System) - no impact to program
"Push Button Test" plan otherwise
TPA interface SW Not started Delayed start to July,
mods no impact to program
plan otherwise
Not started Delayed start to July,

Radar interface SW
mods

no impact to program
plan otherwise




i

. Task Name ~ Subtasks Variance to Program

Results
L Plan

|

Task 3: Development TPA/Transponder Complete Yes this was performed

and System Tests Interface Test earlier than planned due
to the availability of
personnel.

Task 4: Heron No tasks planned for

Installation and Flight | work segment

Test

Task 5: Project Project launch Complete None

Management

No Program Plan tasks were added or deleted during this reporting period.




4.0 PLANS FOR NEXT PROJECT SEGMENT

4.1 1Al Plans for Next Segment

_ Subtasks

.

Variance to Program
Plan .

Task 1: Interface and Complete DAPA Interface Definition None

Architecture Definition

"é"/a\;l/( éét;?o\;ﬁgnfs H/W UAYV mechanical and electrical detail None
design
TIM# 1 — performed on July 18-19 None
H/W procurement for SIL and UAV None
Develop of DAA alerts algorithm and None
implementation in accordance with the MOPS
IAI & HON development of "scenarios" with | None
"truth data" and simulator data

Task 3: SIL integration None

and Test

Task 4: UAV None

Mechanical &

Electrical installation

Task 5 Field Test,

Flight Test. Post flight

analysis

Task 6: Project On-going project tracking None

Management




4.2  Honeywell Plans for Next Segment

Honeywell’s planned work for the next segment is shown in the following table. Currently there are no
plans to terminate or re-direct any of these planned tasks.

Task Name

.

Task 1: Interface and

Subtaskg.

Complete DAPA Interface Definition

. Variance to Program

Plan

None
Architecture Definition
Complete Test Plan Development None
Tl\fsl(;ifz‘l:ciivgnind SW Complete System Self Tests (TPA/ Radar/ None
System) - "Push Button Test"
Continue TPA interface SW mods None
Continue Radar interface SW mods. None
TPA-100 Build and Test None
Order and Receive Transponder None
Task 3: Development No tasks planned for the next work segment None
and System Tests
Task 4: Heron General support of IAI installation questions None
Installation and Flight
Test
Task 5: Project On-going project tracking None

Management




5.0 GRAPHICAL COMPARISON OF ACTUAL/PLANNED ACTIVITIES VS
PROGRAM PLAN

5.1 IAl Actual vs Planned Activities

<

A snapshot of the IAI/MALAT Microsoft Project schedule is shown in the pages that follow, for the prior
and next work segments. Percent completes are shown for each task. The schedule has not been re-
baselined, other than to adjust for the project start date, thus there are no significant variances to discuss.




0l

1 ade4
wiz < uonessuowaq vvs ze
jgs © vona|dwo 1533 3ySi4 Ie
goie © D1 M Jepey 0e
8o/ie < Q21 jo13u0) 8 MS 62
otiige © Jepey J40S 9z
one © 308 Jrd
8o/e O QD1 {e21303)3 sepey 9z
gone © QD1 jedueyIdpy sepey P
goie © G2118214333]3 7B [EIURYIDN vz
sovs @ sono juawdiys sepey oz
SomL O 0 gone jjemAduO} w0l S3jqeIdnnag z
somL O > ghiie 1epey 1z
one © T NIL 0z
11560 © ¥a2/¥ad 6L
zo/€1 | zorsy TH WIL 81
Y020 & adl MS 1apuodsues) I
y0rZ0 ¢ \ ~ Q21 M5 SVIL 9
co/s0 @ uondinsaq walsAs) pauljag Aljeuonouny) o
$0/20 dundh ©0/50 aJ11013u0) '3 MS v
oie © Japuodsuesy JOS €L
otiie © o ~ SYD140S L
owne © 408 1
10730 ¢ QD) 1e315309)3 Jopuodsuesy oL
10/40 ¢ Q) jedueyday Japuodsuei] P
30710 ¢ QD1 1B3NIIR[3 SYOL g
10/10 ¢ QD1 {EIUBLIDN LUIGY + SYDL J
10130 4 Q01 1e213133]3 8 [RIMUBYIIN 9
voicz W8 $0/80 Juswdiys sapuocdsuelg 19 SYIL c
porez O {iPmiauoy woiy sajgesannaq 5
y0/82 & sapuodsuesy 3 SyIL £
I R S i - - 10110 4 S ¢ | zl
R e e — - - T SausssajiarAsy S — —
gy s 11023010 YVS 0
T - T I — — - -
— — 0e - — - I wee | — —_—
- ..w, N Pq-. a “a; - mm . .\.. Fy .w u‘; .- 1 mm nﬁ. 1+ .m - \. ,_m - \. Rl q.... ,we



22

¢ afey

=l 0LI60 udwdojaaap Ms AVN ¢

1150 M o1/ez uofIEpIeA SOLBUIIS 9

ouzz M o000 | uonesSaiu) Jorejnwis €9

ot/z0 SN s0/01 Buipod ms Jo1ejnuils 29

80/60 { 8080 uoNIUYIP 4D1 VYA 19

gorzo M Jossz suonIuyap sJuaWRINbayY Jolenuig 09

Yol J0IGT Judwdojonap J0jejnWIS OLEUIIS JEIIY]L 6

s0/88 B eorz1 UORIULAP SOLBUIIS 8

s/t O 10/ uonIUYIP (N3] 1edIYL 15

oLy SN ;o/cz UORIUYBP WIII0T]Y IDUBPIOAY 95

60181 - SUORIUYIP swysodjy o

01180 22 somi UOIIUYIP SIUDWRINDIY MS ve

ous0 @2 eormt uoHiulRp SIUBWINbIY SAS €

I o —————— wRwdoPAIa MS SIN B AVN 1THISeL 5

Z0/20 SINNENNNNS 11130 u aseyound Judwdinba jeuoippy e

zo/so RIS 5i/50 aseyand pue ainoenuews Juawdinba (821333913 05

Zosz0 SRNERENNES 1 )/30 aseydsind Juawdinba jedueydaN &

120 SR oy/50 udisaq jeauye) oy

o0 B gossi udisaQ d-d T

LLL0 &) GoraL udjsap uonejjeIsu; [ea1Rd33 oy

1120 GBI co/sL uBiSap UonE)(elsU] feIIUeYIdN cp

soizs 1 eorzi yus feusau) o

60/20 8 so'co sisAjeuy sjuawanbay ms waisAs son b

s0/20 O €020 sisAjeuy sjuawaiinbay waisAs Avn zv

] soie | sane ¥YavYy '

£0/g0 1 £or50 Japuodsuei) g SyDL oy

8074 Cr—t £0/80 sishjeuy  syuawainbay jesuya)3 6

soico 1 6o ) yyavy gt

10/10 Japuodsuei) 3 SyDL 75

- - 60150 — sishjeuy  syuawaanbay jeaueyraw ol

—— = -~ 2O == udisagaInauyosy jadepalu MU B WIsAS ST se) | el N

odoyjeuy £

- X 1T (TS B YTeTs £ . "

[ wee
"m. - . a . B P\. o a 8 o . 1 -’ . 3 e 8 - ,S



cl

€ a%ey

e ,,—

22 wiee
iz 0 e

1 2 ur

v0/6Z § ¥0/92

10/zo | 10110

$0i6T 10/10

R e ——k A L3

i L

11180 22 oz

oiss | ouss

o

== ZUILL

ous 0 obss

oivy %22 ey

ouyy 222 eomi

117743 §0/91

sony T2 1082

0192 222 s0isz

901212 Y222 sewe

sorey G727 comsy

juawaBeuey 3d3foid
sisAjeuy eleq
uonensuowRg
51533 43§
13PJ0 [BIUBY JeIdAiY 42pniu|
uonIuYyap sudWaNNbaY Yeuly sapnauy
yeniry 1opnu]
feaosdde )
1593 144/IN3
uofjessaiu) pjol4
{1sways-u3) piaid 03 wawdius AVN
S)yB1}4 3534 pue 51591 PIoId 154 Ysel
suones3auj seBuey AYN
SUOJTEj|EISUS |BILNIBI3 AVN
SuOHje|[eISU [EIUBYIDIN AV
suonejje3su] [ed11332)3 7§ [EIIUCLIIN AV PN jSeL
uonesSajul MH Jepey g 1apuodsuel] syl S
1944ng
uonesdaju} WaSAS pajeinwis is
uonedaju) 2IeMYOS AVN

RRRIBEIERIBEERIBRSSIRIIRES R

cormy 22 zome dn png IS
] u uawdojanap Ms s
2057 27220 WWWeg i aseyound Juawdinba s o1
Witz @2 ovse suofuYap aINPNIISELUL YIS o1
60/g1 O 2> 0LIST ‘ 51591 8 uonesNU) 1S (€4 Ysel o1
corst S zoiwo Suipod a1em140S SN e
120 @ oy52 suopiuyaQ waisAs sON zL
oinz 22 ovieo suoniuyap a3epdn NS SON 12
2061 O—————————1 0}/60 WudwWdojPAIP MS SN oL
- - zoisz OB 20150 ‘ _ Buipod asemyos 307 69
- I s base oo SuOnuyspaJemyos3AA . . . el
: sis0 S Zo0 = B 7 S— E—— S ——————
11/60 W 01/60 - SHONIIOP IEMPOS AV 9]
- - \.‘#Eﬁﬁl_“ — — wiog] 210C a0 anv _




5.2 Honeywell Actual vs Planned Activities

A snapshot of the Honeywell Microsoft Project schedule is shown in the pages that follow, for the prior
and next work segments. Percent completes are shown for each task. The schedule has not been re-
baselined, other than to adjust for the project start date, thus there are no significant variances to discuss.
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6.0 COOPERATION BETWEEN COMPANIES

IAT and Honeywell conduct weekly communication telecoms, and maintain an action register to track
closure of action items. There telecoms are attend by each company’s project leadership, and subject
matter experts are drawn in as required.

In addition, two face-to-face meetings have occurred, as follows:

Project Launch

Date: March 27-28%, 2017

Location: IAI’s facility in Tel Aviv

Attendees: 1Al Program Manager, Sales Manager, and Project Engineer; Honeywell Program Manager
and Sales Manager

Technical Interchange Meeting #1/Preliminary Design Review
Date: July 18-19™ 2017
Location: Honeywell’s facility in Redmond, Washington

Attendees: 1Al Program Manager and Project Engineer; Honeywell Program Manager, Project Engineer,
System Engineer, Data Fusion Expert, Software Developers, and Sales Manager

The working relationship between 1Al and Honeywell is excellent, and each company’s role in the project
is well understood and mutually agreed upon.

17



7.0 RISK ANALYSIS

Proposal Risk Assessment -- The risk assessment from the proposal is as follows:

Risk | Name Ranking Duration Budget Commercialization
# Potential

Compatibility to Low High High High

1 evolving standards
Performance and Medium Medium Medium Low
safety — reaching the

2 required accuracy,
range, etc.
Installations — size High Low Low Low

3 imitations, antennas,
RF
Program risks Low Medium Low Low

4
Client acceptance Low Low Low High

5
Honeywell Radar Medium Low Medium Medium

6 availability

Risk Description Type

#
Compatibility to evolving standards
The regulation is still not defined. Ongoing efforts to define the standard in various
working groups. Potential incompatibility of SAA specifications developed in this

1 program. However, IAI and Honeywell will both be participating in the rule E
making process and therefore have a substantial advantage in accommodating
changes in the recommended standards.
Performance and safety — reaching the required accuracy, range, etc.
The algorithms and fusion and sensors input may not perform according to the

2 desired specifications. However, both Honeywell and AT have major T
technological heritage in relevant areas. We believe that all these challenges can be
met.
Installations — size limitations, antennas, RF
Accommodating sensors and equipment on board the Heron UAV may be risky

3 due to RF compatibility; weight and size of the equipment; cabling; radome; etc. T
IAI has rich experience in installing various equipment on board the Heron. We
assume we can find an optimal engineering solution.
Program risks

4 Tasks may take longer than planned due to various reasons, or require additional M
resources.
Market acceptance

5 Even if regulatory standards are met, each country may decide to allow or not to E
allow UAV's to fly in civilian airspace.

18



Need to gain Trust within the general aviation community, air traffic management
and safety authority.

DAPA Radar

Honeywell recognized the need for a non-cooperative SAA radar sensor and has
been developing the technology for approximately 2 years. We would assess the
TRL at 4. We have several technical “challenges” that Honeywell would like to see

6 . o . . e T
achieved before committing to project demonstration and commercialization.
There will be a decision in late 2017 to determine whether to move forward with
the planned DAPA radar or mitigate the risk with an alternative radar.
Updated Risk Assessment -- The current risk assessment is as follows:
Risk | Name Ranking Duration Budget Commercialization
# Potential
Compatibility to Low High High High
1 evolving standards
Performance and Medium Medium Medium Low
safety — reaching the
2 required accuracy,
range, etc.
Installations — size High Low Low Low -> High
3 imitations, antennas,
RF
Program risks Low Medium Low Low
4
Client acceptance Low Low Low High
5
Honeywell Radar Medium > Low Medium Medium
6 availability High
7 New Risk: Flight test | Low Low Low Low
for collision may be
changed or cancelled
by CAA due to safety
consideration
Risk Description Type
#
Compatibility to evolving standards
The regulation is still not defined. Ongoing efforts to define the standard in various
working groups. Potential incompatibility of SAA specifications developed in this
1 program. However, IAI and Honeywell will both be participating in the rule E
making process and therefore have a substantial advantage in accommodating
changes in the recommended standards.
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Update for this reporting period — No change.

Performance and safety — reaching the required accuracy, range. etc.

The algorithms and fusion and sensors input may not perform according to the
desired specifications. However, both Honeywell and IAI have major
technological heritage in relevant areas. We believe that all these challenges can be
met.

Update for this reporting period — The sensor fusion algorithms continue to mature
through updates derived from data analysis obtained from the ongoing flight tests.

Non cooperative sensor performance (DAPA Radar) is still TBD as the unit is still
in development.

Installations — size limitations, antennas, RF

Accommodating sensors and equipment on board the Heron UAV may be risky

due to RF compatibility; weight and size of the equipment; cabling; radome; etc.
IAI has rich experience in installing various equipment on board the Heron. We

assume we can find an optimal engineering solution.

Update for this reporting period — Antenna installation, as discussed in the July
TIM, for the system demonstration is not optimal. There is Honeywell concern
that this non-optimal installation will affect system performance and accuracy in a
negative manner, making a true assessment of the system performance/potential
difficult. Additionally, the subject of antenna placement for a commercialized
version will need to be revisited at a later date, therefore the commercialization
risk has been changed to high.

Program risks
Tasks may take longer than planned due to various reasons, or require additional

resources.

Update for this reporting period — No change, to date all milestones have come in
on target.

Market acceptance

Even if regulatory standards are met, each country may decide to allow or not to
allow UAV's to fly in civilian airspace.

Need to gain Trust within the general aviation community, air traffic management
and safety authority.

Update for this reporting period — No change.

DAPA Radar

Honeywell recognized the need for a non-cooperative SAA radar sensor and has
been developing the technology for approximately 2 years. We would assess the
TRL at 4. We have several technical “challenges” that Honeywell would like to see
achieved before committing to project demonstration and commercialization.
There will be a decision in late 2017 to determine whether to move forward with
the planned DAPA radar or mitigate the risk with an alternative radar.

Update for this reporting period — Honeywell is still working through the
technical/schedule/budgetary challenges of developing the non-cooperative sensor,
therefore the ranking has been changed to high.
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Risk mitigating activities include:

o [AI has a marine radar that could be potentially substituted as a risk mitigator.
The technical specs for this radar will be examined during the current reporting
period.

e Rather than wait for all prototype equipment to be available for integration, [Al
will start integrating the TCAS and ADS-B functions earlier than planned. This
is will to mitigate the risk of flight test moving to 2019 should the DAPA radar
availability be delayed.

Flight test — New Risk

CAA may cancel flight plan if they consider that this scenario may cause a serious

risk of collision.

The risk mitigation plan will include:

7 e Perform flight over unpopulated areas such as sea. T

e The intruder air vehicle will be manned.

o Perform the flight scenario within safety distances whereas simulation will be
in accordance with the regulation

8.0 MARKET AND COMMERCIALIZATION PLANS

Changes to neither the market nor the commercialization plan have occurred over the reporting period.

9.0 PUBLISHED MATERIAL

Neither Al nor Honeywell have published any material or filed for any patents during the reporting
period.
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