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Member Spotlight – Bill Jaconetti 
Bill Jaconetti is a member of the SFTE Board of 
Directors, and he has recently taken the reigns of the 
Safety Committee. He steps into the Member 
Spotlight to answer some new FTN reader questions. 
 
FTN:  If you had to eat only one food for the rest of 
your life, what would it be?   
Bill: Dry rubbed, slow-smoked, barbecued ribs 
 
FTN: If money was no object, where would you 
travel? 
Bill: Tierra Del Fuego, Argentina 
 
FTN: If you could spend one hour with any Flight 
Test person past or present, who would it be?  
Bill: Bob Hoover. I am reading Forever Flying and 
don’t think he gets enough credit for his flight test 
work. 
  
FTN: List your 3 most important priorities right now.  
Bill: Family.  Health.  Career.  It is interesting to 
watch this list change.  There were a lot of years 
where, “Airplanes,” would have been the only item. 
  
FTN: What is the walk-out song for your life? 
Bill: Walk On by U2   
 
FTN: What Flight Test project would you work on if 
time, money, and difficulty were not constraints? 
Bill: I am very interested in the challenges involved 
in commercial space flight and how to properly test 
the system thoroughly in advance of operational 
capability.   
 
FTN: If you could ask your 80 year-old self for 
Flight Test related advice, what would it be?  
Bill: Make a strong effort to keep in touch with those 
flight testers you work with over the years. They are 
some of the smartest people you will ever meet.  The 
combination of schedule pressure and technical 
problem solving can form bonds with people that you 
may not otherwise have been friends with. 
 
FTN: If you could tell younger Bill advice based on 
what you know right now what would it be? 
Bill: To get some good mentors and help me to be 
more deliberate about career choices.  Early on I 
benefited from, “right place, right time,” a lot.  Some 
guided career planning even from an early career 
stand-point would have been very beneficial.   
 
FTN: What critical issues are you currently facing? 
Bill: Right now there are two main flight test issues I 
am dealing with:  1) Safety Risk Management – 
guidelines of how test safely when you are managing 
many unknowns, and 2) the idea of Flight Test 
Engineer qualification, proficiency and currency.  
Specifically, what might an FTE proficiency program 
look like? 
 
FTN: What question do you wish we had asked?   
Bill: What are the attributes that you believe make a 
successful Flight Test Engineer?  I’ve seen a lot of 
people come and go in this discipline and could talk 
for hours about which types generally thrive.  
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What is Orbis?  
By Al Lawless and Mark Jones Jr. 
Orbis is a pitot-static Flight Test Technique especially useful in RVSM airspace that results in a 
highly accurate measurement of winds aloft (±0.3kts). But why should you care, and why do we 
discuss it here? 
 
Since October, every other issue of FTN has featured a column with technical content, a practice 
we hope to continue for several reasons.  First, it gives us a chance to direct the reader to the host 
of technical papers on our website and to highlight papers of particular relevance. We do this 
with the hope that you will get value from these papers and that you will appreciate the 
investment of time and energy from other members who wrote these papers.  If, as a byproduct, 
it inspires you to do the hard work of writing and presenting a technical paper at a future 
symposium, then that is also a benefit.  Second, we hope to constantly highlight our hallmark 
resource, the SFTE Technical Reference Handbook.  In this month’s feature, we gloss over 
elementary pitot-static theory in hopes that you will open the Handbook and dig into the 
pitot-static fundamentals.  Finally, and perhaps most importantly, we hope that this feature is 
more than just a rerun. We don’t want FTN to repeat news that was available elsewhere.  Instead, 
we believe it can be a laboratory, a place where we introduce ideas that may not be ready for 
entry into service but will certainly benefit from the rigorous discussion, questioning, and 
counter-arguments that we expect and hope will blossom following their explanation here. That 
brings us full circle to Orbis. 
 
After more than a century of flight, air data calibration is still a keystone of the flight test 
profession. A quick and informal survey of the SFTE technical paper database shows that 
pitot-statics is a frequent subject of symposia presentations, and a cursory glance at the website 
of the European Chapter shows a similar trend. Many of these papers introduce ideas that 
improve upon but do not significantly alter elementary flight test techniques (FTTs).  The 
maturity of GPS-integrated avionics systems and improvements in applied tools of math and 
stats have opened a rich area of study for a new kind of air-data calibration FTT.  For example, 
this paper suggests that GPS altitude, when correlated to trailing cone data during a constant 
airspeed calibration run, is a highly accurate truth source for subsequent runs using a level-
acceleration FTT for air data calibration—accurate data across the operational (airspeed) 
envelope in fewer high altitude missions. Trailing cones are usually subject to lag errors in such 
a maneuver.   I also mention this paper because of the potential synergy with the Orbis method. 
 
The point of this discussion is not to explore all such GPS methods, but it will focus on one 
promising method that has not yet reached publication.  Orbis Matching is an FTT developed by 

Al Lawless. He first presented these 
slides at a symposium in Germany, and 
it has been used informally in industry 
and academia for several years now. 
 

The Orbis FTT is a circular, constant altitude and constant airspeed turn, flown to gather pitot-
static and GPS data for comparison and calibration. Its primary advantage is a highly accurate 
measurement of winds aloft, especially in RVSM airspace where this accuracy is more important 
from a regulatory standpoint and other 
FTTs are not as efficient (or impossible—
there is no tower-fly by FTT up there yet).  
The output of the Orbis FTT includes a 
circular scatter plot of GPS-derived 
groundspeed data:  East component of 
groundspeed is on the x-axis, and North 
component is on the y-axis. We call this 
circular plot the Orbis, a Latin word that 
means circle.   
 
There are, however, several important 
things to note about the plot. First, the plot 
is in fact a circle, with the exception of 
noise, in the sense that it is perfectly 
round. It is not an ellipsoid.  Second, we 
want to emphasize an important point—
the plot is not a representation of the 
ground track of the aircraft.  Instead it is a 
plot of ground speed coordinate pairs, where (x, y) are the Easterly component (x) and the 
Northerly component (y) of groundspeed, respectively. This is another reason for referring to 
this plot as the Orbis, to remove the notion of ground track from our intuition. To see this more 
clearly, note the x and y are the ground speed at these points—if this were a representation of 
ground track, these intercepts would have a magnitude equal to the turn radius. Instead, they 
intercept at a number that looks a lot like true airspeed (200-300 knots in the above plot).  
Finally, note that we do not interpret this plot in the traditional sense:  Here 𝑦 is not a dependent 
variable, is not a function of 𝑥. In fact, both variables are independent in some sense, and in 
another sense they are both functions of some other unnamed variable(s). The point in all these 
is to lay aside intuition and accept the data plot as an Orbis, along with all the implicit meaning 
the name suggests. 
 
From this plot, an accurate derivation of the winds aloft is possible, and together with 
groundspeed and ship system airspeed data, derivation of Ps follows.  In the plot presented here, 
one can see that the center of the Orbis is offset from the origin.  The wind vector corresponds to 
this offset, and derivation is simple.  
 
The steady turn is one advantage of the Orbis.  Existing GPS methods may use momentary 
stabilized headings, but these do not allow for precise wind speed determination in the real 
atmosphere. Better wind estimation comes at the cost of more time on condition at more 
headings.  Addition of more straight runs (or multiple horseshoes, windboxes, cloverleafs, etc.) 
becomes a time consuming process and reduces the benefit of GPS methods.  Orbis addresses all 
of these limitations by sampling at hundreds of headings without stabilization and accomplishing 
the sample in the short time required to fly a complete circle.  An additional benefit is that higher 
bank angles (higher AOA) are an easy method to simulate higher weight test points.  A turn is 
also a manevuer more suitable for RVSM airspace testing. It results in less interference than 
traditional methods when testing takes place in this traffic-dense, shared airspace. 
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One obvious concern immediately comes to mind. What if the maneuver is not flown perfectly? What about a gust of wind? What effect does this have on the air 
data calibration, and how might we address these limitations? These are realistic questions, and one such example of noisy data (blue) appears in Figure 1. We 
have added to the plot the (red) trace of uncalibrated true airspeed, as seen in Figure 1. (We call it uncalibrated true airspeed because this is pitot-static, not yet 
corrected, true airspeed data, denoted VT_i. The red curve is the data from the pitot-static system that we are in the process of calibrating with this FTT.) 

 
What may not be immediately intuitive, but what is apparent in the figure, is that the magnitude of anomalies in groundspeed—regardless of their cause—
correlate with anomalies in true airspeed. We also point out that the true airspeed trace,VT_i. in red, is centered at the origin, because wind has no effect on it.  
Now by estimating the wind vector and subtracting it from the ground speed data, we may re-center the ground speed data about the origin, shown in the right 
half of Figure 1.  Deriving the wind vector is an iterative process that begins with a rough estimate, VW, and taking the difference between the two 
plots: [(VGS + VW) - VT_i ]. We show this in the upper plot below. Here the airspeed difference is the y-axis, and GPS ground track is on the x-axis. The engineer 
repeats these steps until the curve is at flat as possible, as seen in the lower portion of Figure 2. Here, standard deviation is our quantitative measure of flatness. 
 

 

With this highly accurate wind calculation, we have finally arrived at the punchline. The bias that appears in the bottom of Figure 2 is the radial difference 
between the red and blue Orbis plots, and it reflects the pitot-static error. We leave the derivation to the reader. (I’ve always wanted to say that. In all seriousness, 
the Orbis Matching presentation presents the derivation in greater detail.) 
 
Development and evaluation of the Orbis FTT continues following two parallel approaches.  The first is actual implementation of the FTT simultaneously with 
traditional trailing cone methods, and this ongoing effort is the source of the data and analysis above. The second approach is a development of the mathematical 
model and statistical simulation in an attempt to understand Orbis from first principles.  The work from this approach is also available as downloadable 
attachments in the SFTE forum. From this, we hope shed some light on the quantitative, numeric, and computational advantages and limitations of the Orbis.  For 
example, we aim to answer important questions like, “how much of the orbis must be flown—what is the minimal arc in degrees—from which pitot static data 
may be derived with high fidelity?” This is just one of many conclusions to which development of the Orbis mathematical model may lead, together with a 
deeper understanding of analytical tools of mathematics and statistics.  Finally, we hope to use both of these approaches to achieve synergies, e.g., harmonizing 
the GPS altitude approach (that Young, Jorris, Erb, et al. present in their paper) with the Orbis approach and other methods or improvements that this discussion 
may cultivate. 

What are your thoughts? What similar techniques have you explored, and where can we find them? Please write to editor@sfte.org with your comments! 

Figure 1 – Left plot: Orbis data, where GPS groundspeed data (offset by wind vector) appear in blue and the 
uncalibrated true airspeed data appear in red.  
Right plot: after determining and subtracting the wind, the groundspeed data are centered. The radial difference 
between the red and blue trace is the static correction.   
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Figure 2 – Top: Determine the wind vector numerically by first estimating VW and plotting [(VGS + VW) - VT_i]. 
Bottom: By examining the top plot, an updated estimate of VW is possible, and we may plot [(VGS + VW) - VT_i] again. 
Repeat the steps in this process until arriving at an estimate with desired accuracy and precision. 
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