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New Star in the Sky Signals 
End of the ‘Black Box’?
by David C Forward

Nothing is more important to the airline 

industry than safety and the need to 

constantly improve standards thereof. Yet 

surprisingly, one element of aviation safety 

has remained essentially unchanged for 

decades: the so-called ‘black box’.

M
ore accurately named the flight data 
recorder (FDR) and cockpit voice recorder 
(CVR), they are each contained in a 
bright orange box, the CVR capturing 

air traffic control transmissions to/from the airplane, 
cockpit conversations, and ambient noise on the 
flightdeck during the 30 minutes immediately before 
impact, explosion, or other conclusion of the flight, 
while the FDR records numerous parameters of aircraft 
performance (Airways, July 2004). The first recording 
device of this type, called the ‘ARL Flight Memory Unit’, 
was developed by Australian scientist Dr David Warren 
at the Aeronautical Research Laboratories in Melbourne 
in 1958 (Airways, October 2010 & Reviews, August 2005). 
But the current ‘incarnation’ of FDRs and CVRs were 
largely introduced in the Sixties. 

The recorders themselves undergo brutal testing 
to ensure they can withstand the tremendous stresses 
resulting from a crash, fire, or water immersion, and are 
located in the empennage of every commercial aircraft. 
As the media is quick to report, investigators make it 
a priority after every aviation accident to retrieve the 
‘black boxes’ so that analysts could determine what led 
to the accident.

And therein lie two problems. First, they have to find 
the boxes—and hope they haven’t been damaged, or that 

The Star System: a real ‘black box’ with real-time data.

Star’s CEO Viraf S Kapadia has worked in North America, Europe, 
India, Saudi Arabia, and the United Arab Emirates UAE) as an 
accountant and banker in aviation, steel, and building industries.
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data have not been lost. Second, the entire process 
is reactive: by definition, there has already been an 
accident—possibly with tragic consequences.

When American Airlines flight 77 crashed into 
the Pentagon on September 11, 2001, the FDR was 
so badly damaged that the data were unreadable. 
The CVR from an MK Airlines Boeing 747 that 
crashed on takeoff in Halifax, Nova Scotia, in 2004 
was rendered useless. 

The loss of Air France 447 on June 1, 2009, 
illustrates how difficult even finding the recorders 
can be. En route from Rio de Janeiro to Paris with 
228 passengers and crew onboard, the Airbus 
A330-200 literally disappeared over the Atlantic. 
There was no mayday call, and other than floating 
debris, no clue of where in the vast ocean depths 
the rear fuselage—and the ‘black boxes’—ended 
up. Only two years—and some $35 million in 
search costs—later, in May 2011, the FDR/CVR 
were recovered.

Investigators continue to analyze the data on 
the recorders to find out precisely what happened, 
and why. But what if the data were to uncover a 
serious fault—one that, for two years, had led to 
other serious incidents while the searchers were 
looking for the recorders of the downed airplane? 
Every clue they discover, every malfunction that 
needs to be corrected, would potentially remain a 
threat to other aircraft during that time.

Flight instructors have been known to tell 
new pilots that one of the most useless pieces of 
information is the “runway length behind you.” 
CVRs and FDRs give the aviation industry ‘runway 
length behind you’ information. What they 
really need is proactive data that can help predict 
mechanical failures or human factor issues. They 
need ‘runway length ahead’ data.

Star Navigation Systems of Toronto, Canada, 
claims to have invented such technology. The 
heart of the STAR-ISMS (inflight safety monitoring 
system) is a 7lb (3.2kg) multi-channel unit 
transmitter  mounted in the aircraft’s avionics bay. 
The MCU monitors up to 18,000 parameters per 
minute and transmits them in real time via satellite 
to ground stations using secure, highly encrypted 
signals. These transmissions are then decrypted 
and sent—also in real time—to either Star’s 24-
hour monitoring center or to the airline customer’s 
own operations control center. 

“This enables the airline to be immediately 
alerted if there is a safety issue or a system 
malfunction,” says Star’s CEO Viraf S Kapadia. 
“But it also provides information that could have 
an economic benefit, or highlight a crew training 
need.” For example, a tail strike, excessive approach 
speed, or repeated gear or flap extensions at speeds 

The FDR and CVR are each contained in protective cases. In the case of 
AF447, the chassis was missing from the FDR but the memory module was 
located and retrieved; the CVR was also salvaged.
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higher than the airline’s procedure manual, excessive vibration, or 
abnormal fuel burn—all are immediately transmitted to a ground station 
and passed to the airline.

“It is a virtual window into the aircraft operating environment,” 
explains Dale F Sparks, Star’s chief technology officer. “It is not only a 
safety monitoring system; it is also a fleet management and operational 
support system.”

Before the airplane leaves the gate, the STAR-ISMS uploads the 
entire flight plan from the flight management system. It then monitors 
every second of the trip, comparing the actual flight with the scheduled 
flight plan, and all of this is overlaid on a map showing terrain. The 
MCU constantly sends to the ground station position reports displayed 
on the interactive map. That information provides the airline’s 

operations department with alerts 
for such anomalies as deviations 
from the flight plan, fuel imbalances, 
flight into dangerous terrain, or any 
type of out-of-range performance or 
operational parameters specified by 
the airline. Based on existing policy 
determinations, the ground observer 
can then merely note the incident for 
future action or can escalate it as a 
critical incident by notifying the flight 
crew or management.

“Most accidents occur after a series 
of incidents have occurred—usually 
incidents that were not noticed before,” 
notes Kapadia. “STAR-ISMS looks ahead 
and predicts many of those failures by 
detecting a trend.”

Kapadia first conceptualized real-
time monitoring in the mid-Eighties 
while working with corporate jets in 
Saudi Arabia. “They attracted the lowest-
grade crews,” he recalls. “They flew 60 to 
90 hours a month. They were bored stiff, 
and had no real interest in what they 
did. The first real job that was offered—
off they’d go. Many of them wouldn’t 
even bother entering problems in the 
aircraft log book; sometimes I’d find two 
different log sheets for the same flight. 
I decided that if somebody could invent 
a system that automatically monitored 
trends, the aircraft operator would be 
able to predict failures or problems 
before they occurred.” 

In 1988, Kapadia immigrated 
to Canada and after ten years of 
development, formed Star Navigation 
and launched ISMS.

The system works anywhere in 
the world. When Airways visited Star’s 
ground observation center in Toronto, 
the company demonstrated the real-
time monitoring function by selecting 
an Airbus A310 with ISMS, and the 
satellite zoomed in to show the flight 
preparing to pull away from the gate 
in Karachi, Pakistan. The entire flight 
plan was projected onto a screen, and 
any previous flight’s parameters could 
be readily retrieved. Star’s control 
room shows on an interactive map 
the flight number, aircraft registration, 
track, and current position of every 
ISMS-equipped airplane.

While the company declines to The Remora 6000 ROV brings the FDR of AF447 to the surface of the Atlantic.
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quote exact prices, it claims the STAR-ISMS would cost 
considerably less than $50,000 per aircraft for the control 
unit, plus an annual maintenance fee and per-flying-
hour charge of around $15,000 and $14.50, respectively.

“We are now using our second-generation system, 
which is smaller, faster, and cheaper than our original 
technology,” Sparks reveals. “It operates on a Linux-
based platform. We primarily use Iridium—which has 66 
satellites in its constellation—to transmit the reports to 
Earth, but we can actually use any satellite.” 

Although Star has developed a unique, affordable, 
and seemingly valuable product, its CEO describes being 
“frustrated” that only three airlines have so far bought 
ISMS. These customers are in India and Pakistan. 

“We have to get past the ‘small company’ image,” he 
admits. “We have presented ISMS to major airlines and 
airframers and it passed with flying colors every technical 
hurdle they set. It is a best-of-breed product with a 
credibility issue, purely because we are a small company.” 
To mitigate this, Star Navigation has recently teamed with 
Esterline CMC Electronics (formerly Canadian Marconi) 

to include ISMS in the latter’s electronic flight bag, and 
Kapadia claims this has already opened the doors to 
several potential customers.

Kapadia emphasizes that “The black box shows 
what happened after the fact; we do it in milliseconds 
as it is happening. We could have saved 228 people on 
Air France 447.” Some would challenge such a claim. But 
a STAR-ISMS on that doomed aircraft might well have 
helped investigators know the cause of the accident two 
years earlier.

“The black box is obsolete: new technology is now 
available that would make the recovery and analysis of 
critical aircraft performance factors a much surer and 
faster task than it is today,” asserts Pierre J Jeanniot. A 
former CEO and president of Air Canada and director 
general of IATA, Jeanniot currently serves on Star 
Navigation’s advisory board. 

“We provide the airline with another set of eyes,” 
concludes Kapadia. And as every pilot knows, an extra 
pair of eyes on the flightdeck is always a good thing for 
aviation safety. ✈


