
00aaAviation International News • February 2011 • www.ainonline.com

Front office of the future 
pushes the tech envelope
by Matt Thurber

T
ake a look at the dramatic 
photograph splashed across 
this page. I bet you want 
to fly this airplane. Look 

at the color-drenched synthetic 
landscape projected onto the 
windshield, below the head-up 
display bracketed by a system 
synoptic and FMS page. As if  
that isn’t enough, a huge display 
on the instrument panel shows 
a high-resolution outside view 
from above the aircraft flying 
over photo-realistic terrain. The 
FMS page adds more detail, 
with a 3-D depiction of what 
appears to be your flight path 
and perhaps another airplane’s 
planned flight. There appears 
to be a cursor-control device for 
your right hand, but I would be 
surprised if this display not only 
is a touchscreen but also allows 
you to grab any element and 
move it anywhere you want in 
the cockpit, including onto the 
windshield, like the transpar-
ent displays featured in the Tom 
Cruise film Minority Report.

There’s just one thing wrong 
with this picture: only half of 
a current two-pilot crew will 
get to fly this display because 
this is clearly a cockpit built for 
one pilot. And it doesn’t take 
much imagination to picture the 
business jet that this cockpit is 
attached to. Maybe a light jet, 
maybe something heavier; even-
tually this type of cockpit will 
fill the streamlined aerodynamic 
nose of all kinds of aircraft.

And although this graphic 
comes from the fertile minds 
of forward-looking engineers 
and designers at Rockwell Col-
lins and the hardware is nowhere 

near ready for prime time, there 
is no doubt that solo-piloted 
large aircraft are coming. And 
this will likely lead to no-pilot 
or unmanned aircraft, con-
trolled by computers with an 
occasional nudge from a bored 
“aircraft manager” sitting in a 
climate-controlled office safely 
on the ground watching the 
progress of multiple aircraft on 
giant monitors. 

For now, although the mili-
tary is taking full advantage of 
unmanned aircraft, the com-
mercial world needs pilots (see 
article on page 58), and avionics 
manufacturers are still designing 
their products with pilots as the 
primary interface with the air-
craft. And while aerodynamic 
design has plateaued for the most 
part, avionics are clearly where 
the action is taking place in air-
craft development. Clever avi-
onics engineers are constantly 
coming up with better ways for 
pilots to use avionics and new 
and improved uses for avionics, 
and those of us flying now will 
get to enjoy the results for, hope-
fully, many years to come.

Aspen Avionics

Aspen Avionics is target-
ing increasingly larger aircraft 
with its unique glass-panel Evo-
lution flight display PFD and 
MFD systems, which slot into 
existing three-inch instrument 
panel holes and are completely 
self-contained with ADAHRS, 
backup battery, emergency GPS, 
altitude alerter and electronics all 
housed inside the instruments. By 
the end of the first quarter or early 
in the second quarter, Aspen 

will begin delivering a synthetic 
vision system (SVS) upgrade for 
$2,995. SVS should be display-
able on both the PFD and MFD, 
but that is still being worked on 
as part of certification, accord-
ing to Brad Hayden, vice presi-
dent of marketing.

The software upgradeability 
of the Aspen EFDs is one of the 
key features that has led to sales of 
thousands of PFDs and MFDs 
so far. “That is one of the underly-
ing premises of our product offer-
ing,” Hayden said. “It guarantees 
the investment in your panel. Peo-
ple are used to consumer electron-
ics being modular, upgradeable 
and expandable. We had some 
education to do for what that 
meant for avionics. We’re on the 
third software upgrade that con-
tinually adds more functionality 
to our products.”

Before mid-year, Aspen 
should also be delivering the 
EFD1000 as a backup instru-
ment that replaces mechanical 
backup instruments. “Techni-
cally speaking you could put it 
in right now,” Hayden said, “but 
you still need a mechanical atti-
tude indicator. We’re working 
with the FAA to overcome that 
requirement.” The likely instal-
lation will be for two Aspen 
screens with no mechanical 
backup required, he said.

Early last year, Aspen added 
geo-referenced approach charts 
from Seattle Avionics to the 
MFD as a free upgrade (for 
existing subscribers to the static 
Seattle Avionics charts). “The 
next time [customers] did the 
Seattle Avionics download, it 
automatically gave them that 
capability,” Hayden said. “Those 
are the types of pleasant surprise 
we want to keep building in for 
our customers.”

More recently, Aspen intro-
duced the EA100 autopilot 
adapter, which sits between an 

EFD1000 and analog autopi-
lots, converting digital attitude 
signals from the EFD to analog 
for the autopilot. Both the EFD 
PFD and MFD can output the 
necessary attitude signals, pro-
viding redundancy to the autopi-
lot and eliminating the problem 
of legacy designs where the auto-
pilot responds to attitude com-
mands from a failed single gyro. 
Aspen is looking into making 
the EA100 work with autopi-
lots in larger aircraft that still use 
older Collins and Sperry systems, 
according to Hayden.

The turboprop market is a big 
opportunity for Aspen’s prod-
ucts, he said. “The perception is 

that our smaller glass wouldn’t 
be attractive to that market. 
Actually we’re seeing people say-
ing, ‘It’s a lot better than what 
I’ve got right now.’” Aspen’s 
EFD1000 C3 is qualified to 
DO-178 Level B standards and 
is approved for installation under 
an approved model list (AML) in 
aircraft through Class III. 

Avidyne’s Protected Envelope

Last year both Avidyne and 
Garmin introduced envelope 
protection for aircraft equipped 

with their avionics and flight 
control systems. Until now, enve-
lope protection, where the flight 
control system is designed to pre-
vent pilots from losing control or 
crashing, was a feature found pri-
marily in fly-by-wire systems. But 
all it really takes is the right kind 
of autopilot. And the advent of 
these systems raises questions 
about why this hasn’t been done 
earlier in larger aircraft, given 
some pilot-induced accidents 
that have occurred. These enve-
lope-protection systems are a 
great example of general aviation 
leading the technological way. 

Avidyne is offering two capa-
bilities for envelope protection: 
flight envelope alerting and flight 
envelope protection. When the 
flight director is engaged, alert-
ing delivers aural and visual 
alerts to the pilot for impend-
ing excursions such as approach-
ing stall or overspeed. When the 
autopilot is engaged, the protec-
tion system not only provides 
aural and visual alerts but also 
actively intervenes and prevents 
the airplane from stalling or fly-
ing too fast. The DFC90 flight 
control system offers both these 
capabilities, but the recently cer-
tified DFC100 also offers full-
time envelope alerting, which 
works all the time, not only when 
the flight director is engaged. 

With the autopilot engaged, 
both systems use the roll and 
pitch servos to keep the airplane 
within the flight envelope. A typ-
ical example of when the sys-
tem can help a pilot is during a 
descent at reduced power dur-
ing an IFR approach. When an 
autopilot levels the airplane at 
the preselected altitude near-
ing the final approach fix, if the 
pilot is distracted and fails to 
advance the power, the airspeed 
will decay. When the autopilot’s 
parameters are exceeded, it will 
normally turn off, leaving con-
trol to the pilot, who suddenly 
has to figure out what’s wrong 
and why the airplane is suddenly 
too low and slow. 

With envelope protection, 
the autopilot’s aural and visual 
“underspeed” warning will alert 
the pilot and the system will 
also lower the pitch attitude to 
maintain a 20-percent margin 
above stall speed, according to 
Avidyne. If the airplane is turn-
ing, the system will also reduce 
the bank angle to help maintain 
the 20-percent margin.

Flight envelope protection 
can help a pilot survive an oxy-
gen system failure, too. In this 
emergency, Avidyne posits a 
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Aspen Avionics’s EFD500 can add instant 
moving-map capability to any cockpit.
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pilot flying at high altitude in  
a turbocharged airplane but suf-
fering from hypoxia due to oxy-
gen system failure. The autopilot 
will maintain altitude until the 
engine runs out of gas; then 
instead of allowing the air-
plane to stall after the auto pilot 
exceeds limits and turns off, the 
system will lower the nose to 
maintain the 20-percent stall 
margin, allowing the airplane to 
descend to a lower altitude where, 
hopefully, the pilot will wake up, 
switch to a tank with fuel and 
restart the engine or make an 
emergency landing. 

According to Avidyne, “For 
flight envelope protection, avail-
able lift and speed margin are 
calculated constantly whenever 
any autopilot or flight director 
modes are in operation. Acci-
dent data has pointed to many 
[instances] where flight envelope 
protection could have made a 
positive difference.” 

In addition to the recent certi-
fication of the DFC100, Avidyne 
expects certification shortly for 
the Entegra Release 9 flight deck 
in Extra’s 500 Spirit single-engine 
turboprop. Piper’s Matrix is now 
certified with the Entegra R9 
suite and the Mirage and Merid-
ian are next in line. These systems 
will include the three-display 
Entegra and radar interfaces. 
Korean Aerospace’s four-place 
single-engine airplane will fea-
ture an Entegra flight deck. 

Next up for Avidyne is a  
full line of ADS-B-compatible 
products. Avidyne’s TAS600-series 
active-surveillance traffic systems 
will support and are upgradeable 
to ADS-B capability.

Aviation Communication and 
surveillance systems

ACSS, a joint venture of L-3 
Communications and Thales,  
is moving further into the  
ADS-B marketplace and recently 

cert ified the new T3CAS traf-
fic management computer plat-
form. T3CAS is a single line- 
replaceable unit that contains 
Tcas II, mode-S transponder 
(compliant with DO-260A), 
Class A Taws and ADS-B in and 
out capability. The first T3CAS 
certification is for the Airbus 
A320 series, which includes 
the Airbus Corporate Jetliners. 
ACSS expects to certify T3CAS 
on a  medium- to long-range 
business jet shortly. “The size, 
weight and reliability benefits of 
the new platform are well suited 
for forward fit and retrofit busi-
ness jet applications as ADS-B 
surveillance becomes common-
place,” said a spokesman.

ACSS also offers the TCAS 
3000SP, with Tcas II and ADS-B 
in, which might be more suitable 
for business aircraft that don’t 
need the additional mode-S tran-
sponder, Taws and ADS-B out 
capabilities of the T3CAS. Both 
the T3CAS and TCAS 3000SP 
host ACSS’s Safe Route ADS-B 
software, which includes surface 
area movement management, 
universal cockpit display of traf-
fic information, CDTI-assisted 
visual separation and merging 
and pacing applications.

Last year, ACSS was the first 
Tcas supplier to receive certifica-
tion for the Change 7.1 software 
upgrade. According to ACSS, 
“Change 7.1 meets EASA’s 
Notice of Proposed Amendment, 
which, if adopted, will require 
retrofit of Change 7.1 by March 
1, 2014 for European operators.” 

Esterline CMC Electronics

CMC Electronics traces its 
history more than 100 years. “In 
1903 we were in wireless long 
before wireless was popular,” 
said president Greg Yeldon. 
Now the company splits its 
business 50/50 between com-
mercial and military avionics, 

both in the retrofit market 
and as a prime avionics man-
ufacturer for aircraft OEMs. 
About a year ago, CMC reor-
ganized into two primary avi-
onics business units, cockpits 
and systems integration and the 
aviation products unit. CMC’s 
key product lines include FMS, 
EFBs, EVS and GPS. Busi-
ness aviation represents about 
30 percent of CMC’s revenues, 
according to Yeldon.

CMC received FAA certi-
fication for its Cockpit 4000 
avionics suite for the Hawker 
Beechcraft T-6B single-engine 
turboprop trainer for the U.S. 
Navy. The Navy requirement 
was for an FAA-certified avion-
ics system. Next up is Cockpit 
9000, a six-display glass panel 
retrofit for C-130s.

Last October, CMC licensed 
the SmartDeck integrated avi-
onics system from L-3. “We’re 
excited about the opportu-
nity that presents from a cock-
pit and production portfolio,” 
said Yeldon. CMC’s plans are to 
offer SmartDeck for the Part 23 
market and for smaller Part 25 
aircraft. “We see an opportunity 
to retrofit older cockpits that are 
not glass,” he said. 

SmartDeck includes an 
autopilot that was developed 
by L-3. “We do not intend to 
develop our own,” said Patrick 
Champagne, Esterline CMC 
vice president of cockpits. In 
SmartDeck, he added, “We 
acquired a cockpit design phi-
losophy; that’s one of the key 
values. Everybody we’ve talked 
to likes that interface a lot. 
There are elements of the design 
philosophy that we’ll have to 
change, but our objective is  
to evolve and not change it.”

FMS has long been a key 
CMC product line, and the 
company offers standalone 
FMS boxes for retrofit installa-
tions as well as integrated FMS 

functions wrapped into avion-
ics systems. In SmartDeck, for 
example, the FMS is software-
based. “We’ll work with the cus-
tomers to do what they prefer,” 
Champagne said. “Our philoso-
phy is to make what our custom-
ers need, not to push on them 
what we think is best. That’s 
why we’ve been successful in the  
 retrofit market.”

CMC has delivered more 
than 400 of its third-generation 
CMA-2600 SureSight infrared 
sensor systems and is working 
on the next-generation CMA-
2700, which will be certified 
this year in the Rockwell Col-
lins Fusion/Bombardier Global 
Vision avionics suite.

Garmin’s Part 25

It was inevitable, but Garmin 
took the industry by surprise 
when it announced at last year’s 
NBAA Convention that it is 
developing a Part 25 avion-
ics suite, the G5000, and that 
Cessna is the launch customer 
with its stretched Citation Ten. 
The G5000 is scheduled to enter 
service on the Citation Ten in 
2013. “It has always been a 
target to grow into that [Part 
25] marketplace,” said Gary 
Kelley, vice president of mar-
keting. The G1000 system was 
launched with Cessna’s Mus-
tang, he added. “We’ve had our 
eyes on the turbine market since 
the beginning of our integrated 
flight decks, and it is a natural 
progression to go upmarket.”

The G5000 uses the same 
GTC touch controller found 
on the G3000 system, which is 
making its debut in Honda Air-
craft’s HondaJet. On the G5000, 
each panel display–either the 
14.1-inch GDU 1400 or 12.1-
inch GDU 1200–will have its 
own GTC. And on the Citation 
Ten, there will be four GTCs, 
two in the pedestal and one next 
to each pilot’s EFB.

Garmin is venturing fur-
ther into new technology with 
its touch controllers instead of 
cursor-control devices, with the 
goal of reducing the amount 
of pilot training and especially 
memorization needed to oper-
ate the G3000 and G5000. Icons 
replace knobs and buttons found 
on the earlier-generation G1000 
and the icons are used for flight 
management tasks, setting radio 
frequencies, audio adjustment, 
synoptics and other functions. 
System pages are arranged by 
phase of operation.

The panel displays feature a 
wide-format 16:9 aspect ratio 
for a better synthetic vision pre-
sentation on the PFD and 1280- 
by 800-pixel resolution. A new 
feature is a split-screen view 
so pilots can view information 
simultaneously on one display, 
such as charts/MFD, weather/
video and so on. The MFD can 
also display systems synoptics.

Garmin is developing new 

ADAHRS
air data attitude heading 
reference system

ADS-B
automatic dependent 
surveillance-broadcast

AML approved model list

AHRS 
attitude-heading 
reference system

CPDLC 
controller-pilot datalink 
communications

CRT cathode-ray tube

EVS enhanced vision system

FMS 
flight management 
system

GTC 
Garmin touch 
controller 

HUD head-up display 

LCD liquid crystal display 

OEM 
original equipment 
manufacturer

RNP 
required navigation 
performance

SEVS 
synthetic and 
enhanced vision system

STC 
supplemental type 
certificate

SVS synthetic vision system

TAWS 
terrain awareness 
warning system

TCAS 
traffic alert collision 
avoidance system 

TSO 
FAA technical 
standard order

UAV 
unmanned aerial 
vehicles

Avidyne’s Entegra R9 features high-resolution LED-backlit displays measuring 10.4 
inches diagonally. Any R9 integrated flight display is interchangeable for use as an 
MFD or PFD, and an MFD can be reverted to a PFD in the event of a display failure. 
The system will be installed in the Piper Meridian, among other aircraft.

Glossary

CMC’s SmartDeck–recently licensed from L-3–includes a display dedicated to flight 
plan management and communication information, as well as an MFD and PFD.

Continues on next page u 
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sensors for the stricter certifi-
cation requirements of Part 25, 
including new AHRS, air data 
computers, a new weather radar 
system and a new Tcas. The 
G3000 and G5000 are compliant 
with new controller-pilot data-
link communications (CPDLC) 
standards and will allow pilots to 
communicate in a text-messag-
ing-type interface on the GTC. 
“Pilots will be typing in the same 
area where they receive infor-
mation,” said Carl Wolf, senior 
director of aviation marketing 
and sales. “Canned” replies will 
speed the response time. 

While Garmin has no plans to 
offer a HUD for the G5000, like 
Honeywell and Rockwell Col-
lins the company is working on 
“fusing” a synthetic vision tech-
nology (SVT) view with an EVS 
infrared-sensor-derived view. The 
G5000 will offer an inertial ref-
erence system–required for long- 
range overwater flights–but this 
will come from a supplier, as it is 
one of the few items that highly 
vertically integrated Garmin 
doesn’t manufacture. 

The U.S. STC for Garmin’s 
G1000 retrofit program for the 
Hawker Beechcraft King Air 200 
and B200 received EASA vali-
dation in December. The G1000 
for the King Air meets Euro-
pean regulatory requirements, 
including 8.33-KHz VHF, VHF 
com immunity from FM radio, 
B-Rnav, P-Rnav, mode-S ele-
mentary surveillance, ADS-B 
and Taws Class B. Garmin’s SVT 
and geo-referenced ChartView 
are available as options on the 
King Air retrofit. Garmin is 
also offering its new electronic 

stability and protection (ESP) 
stability augmentation system as 
a $17,995 option for the G1000-
equipped King Air 200 and other 
King Air models approved for 
the G1000 retrofit; ESP will also 
be an option on G3000 systems.

“There are  a large number 
of opportunities in retrofit inte-
grated systems,” said Kelley. 
Garmin is also partnered with 
Cessna on a CitationJet inte-
grated cockpit retrofit. And 
those aircraft equipped with 
CRTs will need upgrade paths 
to LCDs because CRTs are now 
so rare in other markets that 
they are becoming increasingly 
unavailable for repairs on older 
jets. “It’s going to be a growing 
problem,” he said.

Unlike Avidyne’s envelope-
protection system, ESP operates 
independently of the autopilot. 
When pitch, roll or high-speed 
deviation exceeds recommended 
limits, according to Garmin, 
ESP “gently nudges the controls 
back toward stable flight.” ESP 
does this even when the pilot 
is hand-flying the airplane. At 
high speeds, ESP will increase 
pitch attitude to prevent speed 
from increasing, and will pre-
vent the pilot from exceeding 
g-limit loads during pullout. At 
the slow end of the envelope, 
ESP generates a pitch-down 
control force to prevent exceed-
ing the critical angle of attack 
on airplanes equipped with 
angle-of-attack/lift sensors. 

Garmin is exploring many new 
technologies, including ap plying 
touch control to its panel dis-
plays and ways to simplify even 
more the interface between pilots 
and aircraft systems. While this 
doesn’t necessarily extend to a 
single-pilot Part 25 effort, “Our 
idea is to simplify the avionics to 

the point where, whether there is 
one pilot or two, it makes for the 
simplest operation for the com-
mands and operations the pilot 
wishes to initiate,” Kelley said. 
“We’re exploring all areas. What-
ever you can imagine, we have 
tried and are trying.”

Honeywell’s synthetic Future

Honeywell Aerospace has 
demonstrated in-flight fusing 
of its SmartView SVS and EVS 
views on a single display and 
plans eventually to seek FAA 
approval for lower landing min-
imums for such a system. Last 
year Honeywell and Gulfstream 
won a $1.2 million 11-month con-
tract from NASA and the FAA to 
explore fused SVS and EVS for 
the NextGen flight environment.

Developments in avionics 
are taking place mostly in how 
pilots interact with the systems, 
through software upgrades to 
underlying hardware, which is 
powerful enough to accommo-
date new technology. “We’re 
looking at providing flexible 
interfaces and how people inter-
act with next-generation FMS,” 
said Carl Esposito, vice presi-
dent of marketing and product 
management. “The FMS is the 
brains and the heart of the flight 
planning and flight operations  
of the aircraft,” he explained.  
The way the pilot interacts with the 
FMS will be baked into the inter-
face, which means that the tradi-
tional FMS master control unit 
(MCU) will not be the only way 
to run the system. “We’re able to 
drive a high level of commonal-
ity to help enable faster adoption 
of NextGen operations and fuel 
saving. And the core architec-
ture is flexible in the user inter-
face. Pilots can interact with the 
MCU, cursor-control devices 
and other things in the future.” 

Honeywell is experienced 
with touchscreens in its hand-
held AV8OR devices and is tak-
ing feedback from pilots who 
use those in developing touch-
screens for cockpit avionics. 
“We’re using that head start 
to understand how pilots use 

those tools and those touch-
screens,” he said. 

“Because we have that kind 
of computing power,” Esposito 
explained, “we’re able to inno-
vate around how we display 
weather, traffic and terrain and 
integrate those into the naviga-
tion picture view. A great exam-
ple is Primus Epic, which is 
serving many market segments, 
including regional, air trans-
port and business aviation. The 
Gulfstream G650 is a great 
application of that technology.”

Gulfstream was first to cer-
tify Honeywell’s synthetic vision 
system on the PlaneView avi-
onics platform, and both com-
panies are working on the fused 
SVS/EVS, called synthetic and 
enhanced vision (SEVS). “We 
continue to demonstrate the EVS 
integration with SVS to combine 
the best of both worlds and lift the 
fog off the approaches with real-
time infrared images seamlessly 
merged with the strategic ter-
rain image,” he said. “Customer 
demand is high and we’re work-
ing with the FAA on what we call 
equivalent visual operations to 
be able to use that technology for 
lower landing minimums.”

Honeywell has a lot of expe-
rience designing control systems 
for unmanned aerial vehicles 
(UAVs) and this will help with 
design of future cockpits, which 
could include single-pilot con-
figurations in Part 25 aircraft. 
“We make single-pilot cockpits,” 
Esposito said. “We understand 
the complexities of certifica-
tion and the redundancy need-
ed.” Honeywell’s experience with 
man  ufacturing not only avionics 
but engines and environmental 
systems means that more than 
just the cockpit will be involved 
in these efforts. “We’re looking 
at this not only from the cock-
pit perspective but also from the 
systems perspective,” he said. 

In the retrofit market, Hon-
eywell’s Primus Elite upgrade is 
available for thousands of air-
craft originally equipped with 
CRTs that are no longer available. 
“We are investing in LCD tech-
nology and drop-in retrofits to 
keep airplanes current for a long 
time,” said Esposito. Upgrading 
to LCDs allows Honeywell to 
offer many new capabilities that 
couldn’t be displayed on CRTs, 
including maps and charts, 
uplinked weather and the latest 
FMS technology such as RNP 
and Waas LPV. Honeywell also 
offers flight support services, and 
this works together seamlessly 
with new FMSs. “We’re looking 
at solving problems across the 

aircraft,” he said. 
Some technologies, such as 

the inertial reference system 
(IRS) that provides a GPS 
backup, will never disappear 
but will continue to be devel-
oped. “Advanced displays show 
where you are and [enhance] sit-
uational awareness,” Esposito 
said, “but they need to be driven 
by knowing precisely where 
you are. We continue to have 
IRS technology in aircraft and 
evolve that technology.”

L-3 Avionics systems

More pilots will use systems 
such as L-3’s electronic standby 
instruments in glass cockpits as 
older-style mechanical instru-
ments slowly disappear from 
the fleet. The advantage of L-3’s 
GH-3000 and Trilogy ESI-1000 
and -2000 standby displays is 
that once a pilot gets used to 
LCD-based PFDs, if the pri-
mary display fails, it’s easier for 
the brain to make the transition 
from the PFD to an LCD-based 
standby display, instead of 
going from LCD to mechanical 
gauges. Also, the L-3 standby 
displays are all-in-one units, 
combining three instruments 
into one that is lighter and sim-
pler to install in a standard 
3-ATI mounting cutout and 
takes up far less panel space.

The Trilogy ESI-2000 features 
a four-hour battery backup 
(with a minimum of one hour) 
and recently received an AML 
STC for more than 1,000 Part 23 
aircraft models through Class 
III. The AML is the same for all 
the Trilogy displays. 

The ESI-2000’s battery is lith-
ium-ion, while the ESI-1000 
shares the same design without 
the battery. Both feature a 3.7-
inch backlit screen, integrated air 
data computer, solid-state atti-
tude sensor and optional external 
magnetometer, and information 
displayed includes attitude, alti-
tude, airspeed and (with the 
optional magnetometer) heading.

L-3 is also working on prod-
ucts for the nascent NextGen 
infrastructure, and the ADS-B 
upgrade for the SkyWatch HP is 
scheduled to be available in the 
middle of this year. 

Rockwell Collins

As a relatively new avion-
ics company like Garmin hus-
tles into the future with its first 
Part 25 system, Rockwell Col-
lins is looking at bringing the 
fruit of its technological develop-
ments downmarket into light jets 
while exploring single-pilot cock-
pits that will eventually be found 
on Part 25 aircraft. “We believe 
in a future where you’ll see larger 

Garmin’s G3000 is aimed 
at simplifying pilot 
workload–particularly 
for  a single pilot–with 
touchscreen commands. 
Pilots input commands 
through touch controllers 
that are reminiscent of 
the iPod Touch.

Honeywell’s SEVS fuses SVS and EVS 
data on  a single display.

uContinued from preceding page
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Part 25 aircraft configured for a single 
pilot,” said Greg Irmen, vice president 
and general manager of business and 
regional systems, during a pre-NBAA 
Convention briefing last year.

Meanwhile, the company’s lat-
est avionics suite, Pro Line Fusion, 
is on track for certification early 
this year in both Rockwell Collins’s 
Challenger 601 and Bombardier’s 
Global Express and XRS. The 601 
will be certified as an STC (with 
TSOs for the avionics equipment), 
while the Global Express/XRS 
Global Vision system will be a new 
aircraft-level certification. Other 
new-jet Fusion programs include 
Bombardier’s Learjet 85 and Gulf-
stream’s G250. The G250 will be 
the first all-new Fusion-powered jet 
when it is certified later this year.

Pro Line Fusion brings cockpit 
displays even closer to the day when 
the entire panel is one giant screen, 
with 15.1-inch SXGA+ LCDs offer-
ing 1,400- by 1,050-pixel resolution 
and a 4:3 aspect ratio. Fusion’s inte-
grated modular architecture (IMA) 
is key to the system’s ability to adapt 
to new capabilities, including adding 
third-party applications, according 
to Joel Otto, senior director of mar-
keting for commercial systems. 

On the Learjet 85, for example, 
Rockwell Collins is integrating the 
jet’s circuit-breaker controls into  
the avionics using “virtual” elec-
tronically controlled breakers. The 
electrical system provider for the 
Learjet is developing that function, 
using “our open architecture to be 
able to put the interactive controls 
on the forward displays and allow 
the pilots to select and interact 
with all the circuit breakers,” Otto 
explained. Gulfstream will incorpo-
rate its own design for the Fusion 
system’s cursor-control device in its 
version of the avionics suite, called 
PlaneView 250. 

Synthetic Vision

What sets Pro Line Fusion apart 
is, he said, “the next step in syn-
thetic vision, with integrated head-
up and head-down synthetic vision. 
It’ll have a higher resolution of data 
and imagery than any of the pre-
vious offerings so the situational 
awareness perspective of that will be 
greatly enhanced.” The idea is that 
instead of displaying only the SVS 
outside view of the world on a head-
down display mounted in the instru-
ment panel, Fusion will use the same 
data source to display information 
on the head-up display (HUD) as 
well. And this information won’t 
just be the standard HUD render-
ing but now will show gray-shaded 
images, he said, “to give an idea of 
the topology you’re flying in.”

The head-down display will show 

the colorful bird’s-eye perspective on 
a terrain map on the PFD, he added, 
while the HUD will have the flight 
path information, speed tape and so 
on overlaid on top of a gray-shaded 
synthetic image, but the pilot can 
also see whatever is visible of the 
real world behind the HUD. “So it 
matches up closely with the energy-
management capabilities and the 
images that you get from a head-
up display,” Otto said, “in terms 
of the performance of the aircraft 
and now the situation awareness of 
all the terrain behind it. The real 
differentiator is the ability to have 
the synthetic image in front of pilots 
as they’re flying approaches over 
challenging terrain with their eyes 
up and out so they’re looking for the 
airport, the lights and other things. 
They have that synthetic image even 
in reduced-visibility conditions.” 
The Global XRS and Global 500 
will both feature head-up synthetic 
vision beginning at entry into service 
of the Global Vision Flight Deck 
later this year.

Fusion wasn’t intended to pro-
vide fused EVS and SVS on one 
screen, but Rockwell Collins engi-
neers are exploring this technology, 
according to Otto. “We do continue 
to look at how you provide blended 
images between synthetic and the 
sensed world, to what’s the right way 
to do that, without confusing the 
pilots, making sure they know what 
it is they’re looking at, especially as 
crews try to use these capabilities for 
credit on low-visibility approach and 
landing.” EVS still has drawbacks, 
namely the inability of its infrared 
sensors to penetrate moisture-laden 
fog. And with airports switching to 
lower-cost LED runway lighting sys-
tems, which the EVS sensor cannot 
see because the lights put out no heat, 
there remain difficulties in trying to 
get credit for lower approaches. 

All of the Fusion-equipped air-
craft also feature Rockwell Collins’s 
MultiScan weather radar, which 
helps pilots spot potential weather 
threats that might affect the flight, 
rather than just showing levels of 
moisture in the atmosphere. “We’ve 
done a lot of work to make sure 

we understand where you are in the 
world,” Otto said. “Weather behaves 
differently, and has different char-
acteristics.” For example, he added, 
“If you’re flying in the Sahara Des-
ert, there’s almost no moisture, but 
the little moisture that you get could 
create a dynamic situation for the 
aircraft if  you actually fly through 
that moisture. That’s going to be a 
real value for business jet operators–
if they go into regions where they 
might not fly regularly and under-
stand those weather patterns.” Multi-
Scan’s first platform is Cessna’s CJ4. 

Further to improving informa-
tion flow for business jet opera-
tors, Rockwell Collins late last year 
rebranded its Ascend Flight Infor-
mation Services for flight planning, 
maintenance diagnostics and cabin 
operations, a move that came from 
the company’s acquisition of Hous-
ton-based Air Routing. Ascend’s 
capabilities will be embedded in 
Fusion as well as the Venue cabin 
management system. These include 
dynamic and wireless database 

updating as well as the traditional 
flight planning and weather data ser-
vices from the former Air Routing. 

With so many aircraft equipped 
with real-time high-bandwidth com-
munications capabilities, it’s natu-
ral to wonder whether a MultiScan-
equipped jet could send radar images 
of what it is seeing back to Ascend 
for redistribution to clients without 
the same equipment. “We are re-
searching the transmission of Multi-
Scan  radar imagery to ground sourc-
es and to other airborne aircraft,”  
Otto noted. “The transmission of 
onboard radar as part of the Ascend  
synchronization is technically feas-
ible, so our research focus is how to 
best package data to make it  usable. 
In the meantime, our integrated 
flight information system provides 
weather uplink functionality.”

Rockwell Collins more recent  ly an-
nounced the purchase of software 
provider Computing Technologies 
for Aviation (CTA), which will add 
to Ascend’s capabilities to provide 
trip initiation to post-landing close-
out flight services to operators. CTA 

Avionics

z	Thrane & Thrane’s Wireless Handset 
Designed for Broadband ‘Connection’

Thrane & Thrane has introduced a wireless 
handset, designed to work with the Danish satcom 
specialist’s Aviator SwiftBroadband system. The 
pairing allows users to receive in-flight calls, so 
pilots can contact the ground and passengers 
can make calls. Noise and echo cancellation is 
 incorporated to improve audio quality; the handset 
has a 3.5-mm jack for connection to a headset. The 
Aviator also features a 2.2-inch TFT color screen, 
automatic power-up and power-down, lithium-ion 
battery, charging cradle and adjustable keypad 
backlight. The device complies with the  
wireless local area networking 802.11 b/g standard. 

z	SVT Approved for Phenom 300
Embraer’s Phenom 300 has received approval  

for the upgrade to Garmin’s synthetic-vision  
technology (SVT). The FAA, EASA and Brazil’s Agência 
Nacional de Aviação Civil have approved SVT for the 
Phenom 300’s Prodigy flight deck. The unit shows 
a color-coded 3-D “visual topographic landscape” 
derived from Garmin’s terrain-alerting database. SVT 
also displays obstacles such as towers and tall build-
ings as well as traffic from Tcas, TAS or TIS technolo-
gies. Traffic symbology grows larger as the traffic gets 
closer, according to Garmin. A “pathway in the sky” 
depicts the flight path via outlined windows on the SVT 
view, showing a 3-D representation of en route legs, 
terminal procedures and ILS or GPS/Waas vertical 
approaches. Price of the upgrade is $25,650.

z		Alaska Waas Satellite Online Soon
Intelsat’s Galaxy 15 geostationary satellite, which 

ceased broadcasting the Waas signal covering 
some airports in Alaska on December 16, is back 
under control. The satellite hosts a Waas navigation 
transponder, and according to the FAA, manufacturer 
Orbital Sciences has “isolated the cause of the failure 
and implemented corrective actions that will serve 
to prevent recurrence in the satellite.” The satellite 
was slated to be moved to a temporary location at 93 
degrees west longitude for further testing, then back 
to 133 degrees west or a location near that in early 
March. The FAA and Lockheed Martin, the ground 
communications and control segment contractor, 
are working on testing the navigation payload. Once 
these are satisfactory the FAA will begin transmitting 
the Waas signals. 

z		Embraer Picks Sennheiser Headsets
Embraer has selected Sennheiser to provide its 

HMEC 26 active noise-reduction headsets for the 
Phenom 100 and 300, Lineage 1000 and E170 through 
E195 airliners. The HMEC 26 uses Sennheiser’s 
NoiseGard technology to decrease residual noise by 
up to 90 percent and includes peak-level  protection 
that safeguards the user from volume peaks above 
110 dB, a flip-away headphone for single-side 
 listening, left- or right-side microphone boom and 
noise-compensating condenser microphone. 

z		FCC OKs Row 44’s Broadband
Row 44 has received Federal Communications 

Commission approval to provide broadband  
connectivity on transatlantic flights using the T11N 
North Atlantic oceanic coverage satellite. Row 44’s 
network covers the U.S., Mexico and Canada; trans-
atlantic service should begin this year. –Matt Thurber

new s  update

The Rockwell Collins Fusion system shows synthetic 
vision images on the HUD, including the “dome” 
identifying the airport in the distance. 
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is the developer of the Flight 
 Operations System scheduling 
and dispatching software.

There are more than 4,000 
Rockwell Collins Pro Line 21 
and 1,700 Pro Line 4 flight decks 
in the field, and the company is 

working on keeping those sys-
tems current using technology 
derived from Fusion. “We’ve got 
several different roadmaps,” said 
John Peterson, director of busi-
ness and regional systems mar-
keting. Both Pro Line 4 and 21 
have Waas LPV solutions now, 
and other technologies such as 
ADS-B and synthetic vision are 
likely future capabilities. “We’re 

absolutely committed to main-
taining the value [of that fleet],” 
he said. “We’re working through 
certifications to make sure oper-
ators always have a long-term 
roadmap to maintaining value of 
those aircraft.” Projects featur-
ing replacement of the Pro Line 
4 CRTs with Pro Line 21 LCDs 
and upgraded capabilities include 
Rockwell Collins’s STC programs 

for the Falcon 50EX and 2000 and 
the Nextant Aerospace 400XT.

For Rockwell Collins, the 
future is not just the Fusion 
avionics suite, with all of its 
advanced capabilities, but also 
with something like the con-
ceptual cockpit depicted at the 
beginning of this article. And 
the Rockwell Collins roadmap 
paves the way to a future with 

single-pilot-configured Part 25 
cockpits. “For OEMs and the 
industry, realizing the aerody-
namic and other economic ben-
efits of such designs is really a 
continuation of a trend in pilot 
task distribution that we’ve been 
enabling since the early days of 
flight,” explained Irmen at the 
pre-NBAA briefing. 

On the way to that cock-
pit, pilots should expect to see 
key technologies in their cock-
pits, such as head-up synthetic 
vision as well as touchscreen 
forward displays, which allow 
users to keep their eyes on the 
information shown on the dis-
play while interacting with the 
display. The trackball cursor-
control device is a step toward 
what Irmen terms “eyes-for-
ward touch control” in the 
flight deck, but touchscreen 
PFDs and MFDs are the goal. 
“If  it’s good to have your eyes 
on the main displays when 
you’re interacting with infor-
mation there,” he asked, “then 
isn’t it even more natural to 
have both your eyes and your 
hands in the same place?”

The concept cockpit remains 
that, for now. “We’re using this as 
a formative type of structure to 
make us think about the future 
of business aviation,” Otto said. 
“What does that flight deck look 
like and what capabilities do you 
need to include in your avionics 
or in the aircraft to maintain the 
safety rate of the industry and to 
be effective in flying?” 

Universal Avionics

Universal Avionics continues 
to make strides in cockpit retro-
fits and late last year announced 
a technologically advanced cock-
pit for the Falcon 900B in part-
nership with Western Aircraft. 
The upgrade calls for replacing 
the original avionics with five 
Universal EFI-890R LCDs. This 
includes the UNS-1Fw FMS 
with Waas LPV and Universal’s 
new engine indication unit for 
power instrumentation. Options 
on the retrofit suite include Uni-
versal’s Vision-1 SVS, single- 
or dual-side charts, graphical 
weather, video capability, check-
lists and other features.

The STC will be done by 
Western Aircraft and certifi-
cation in the 900B is expected 
in the middle of this year. Last 
November, Jet Aviation St. 
Louis completed the first Waas 
LPV FMS installation in a Fal-
con 2000, with two UNS-1Ew 
FMSs approved under the 
FAA’s engineering assisted field 
approval process. Universal Avi-
onics has delivered more than 
20,000 FMSs since the first cus-
tomer delivery in 1983. o
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