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According to the inventor of TrackMan™, the time has come 
for our industry to agree on accuracy requirements for ball 
flight monitors for the benefit of the customers.

The ball flight monitor market is growing rapidly. More and more 
club fitters, teachers, and players of all calibers open their eyes to 
the technology that can widen and enhance the scope of improve-
ment in so many areas.

As ball flight monitors become an increasingly frequent sight on 
driving ranges and in indoor fitting centers all over the world, 
Fredrik Tuxen, CTO at ISG, believes that it is time to discuss which 
accuracy standards ball flight monitor customers should rightfully 
demand from the product they may be considering to purchase.

“ It is NOT enough that the output from a ball 
flight monitor just “looks good” – if the data are not 
accurate enough to take action on, you will not ex-
perience the true benefits of your investment ”                           Fredrik Tuxen 

                                CTO at ISG

“The purchase of a ball flight monitor is a significant investment so 
it is important for the system to meet minimum accuracy standards. 
However, standards for what makes a ball flight monitor good 
enough is currently defined by the individual customer, and to be 
honest, this is often not sufficient to positively affect the client’s 
results. Too many customers get a product with data that aren’t 
actionable. Customers need to know whether the data they receive 
are actionable or not. It is NOT enough that the output from a ball 
flight monitor just “looks good” – if the data are not accurate enough 
to take action on, you will not experience the true benefits of your 
investment”.

Particular accuracy needs in club fitting, instruction, and 
coaching

Ball flight monitor customers are typically professional companies 
or individuals that need the monitor to support their businesses, 
and for the vast majority of these customers, the most important 
monitor applications are club fitting, instruction, and coaching. 
Therefore, the data that the monitors produce need to be particu-
larly accurate in these areas. Tuxen explains:

“When performing a club fitting it is, of course, essential to be able 
to measure the shot trajectory, since ultimately club fitting is about 
finding the equipment that produces the optimal trajectory with 

least dispersion for the golfer, so accurate measurement of carry 
and dispersion is necessary in order to tell whether one type of 
equipment is better than the other. However, to avoid trying diffe-
rent equipment make-ups by trial and error, it is in addition neces-
sary to measure club speed and spin rate as well as vertical launch 
angle and ball speed, the later three are the primary parameters 
that dictate the trajectory.

The ratio between ball speed and club speed (smash factor) de-
scribes the effectiveness of the impact. As we presented in the 
article about the smash factor in TrackMan News #3, there is no 
way of telling whether the golfer has been optimally fitted or not 
without knowing the club speed. In fact, it is necessary for both 
the club and ball speed to be accurate within 1 mph in order to tell 
the difference between a solid hit and a half thin hit (the difference 
between a smash factor of 1.48 and 1.45 for a driver).

Spin rate is also very critical. With all the possibilities of changing 
shaft flex, club head loft, head type etc., it is possible to adjust 
spin rate through equipment changes in the order of 100 rpm. For 
example, a 1 degree change in club loft will, everything else equal, 
change the spin rate by around 230 rpm and change the launch 
angle by approximately 0.8 degrees. This could easily mean a 5 
yard carry difference for a 100 mph club speed driver shot.

CLUB FITTING TEACHING
CLUB SPEED CLUB PATH
BALL SPEED FACE ANGLE

VERTICAL LAUNCH ANGLE ATTACK ANGLE
SPIN RATE

Table 1: Key parameters that need to be accurate in club fitting 
and teaching

In teaching, one of the most important things is to learn how to de-
liver the club to the ball with a club path directly towards the target, 
i.e., a club path equal to 0 degrees and with a square face angle 
(0 degree). In this case, the ball is guaranteed to start on the target 
line and assuming that there is no significant heel or toe impact 
(CoG effect), the ball will also stay on the target line, meaning that 
the spin axis is 0 degrees. If the difference between the club path 
and face angle is 3 degrees, this would typically correspond to a 
spin axis of 6 degrees, which would result in a more than 10 yards 
draw/fade of the ball for a 150 yard shot. Most golfers’ club path is 
in the +/- 10 degrees range, so in order for the club path and face 
angle measurements to be actionable, they then need to be meas-
ured within +/-1 degree.

“We need to define industry standards for accuracy”

(continues)
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To get a solid impact it is also essential that the attack angle for the 
irons is consistent and in the -6 to -2 degrees range. Every single 
PGA and LPGA tour pro has attack angle numbers in this range 
for their irons. For efficient driver striking, a positive attack angle is 
highly desirable. Again, in order for the attack angle measurement  
to be actionable, the accuracy needs to be accurate to within +/- 
1 degree. Also, the attack angle determines the horizontal swing 
plane required to create a club path of 0 degrees.

Based on their vast experience in the industry, Tuxen and his col-
leagues at ISG have defined three accuracy categories; “action-
able”, “marginal”, and “not actionable”, as well as defined intervals 
for each category.

Actionable: Data accurate enough to make an objective 
recommendation that will have an impact on 
player’s performance

Marginal: Trained operator may be able to use judge-
ment to make recommendation based on 
general trends

Not Actionable: Data not accurate or consistent enough to 
make a reliable recommendation that will 
impact player’s performance

Table 2: Definition of accuracy categories

Parameter Actionable Marginal Not Actionable
Club Speed < 2 mph 2-3 mph > 3 mph
Club Path < 1 deg 1-2 deg > 2 deg
Attack Angle < 1 deg 1-2 deg > 2 deg
Spin Rate < 200 rpm 200-500 rpm > 500 rpm
Carry < 2 m 2-4 m > 4 m

Table 3: Accuracy requirements

Tuxen hopes that ISG’s definitions will inspire a discussion about 
industry standards for ball flight monitor accuracy.

“If the ball flight monitor is not accurate enough, you might as well 
buy a random number generator because the results will not be 
actionable. It is not wise to invest in a monitor that gives unpre-
dictable errors (for example, if spin rate was off by 1000 rpms on 
one shot, 500 rpms on the next, 100 on the next, etc. – that could 
mean a variation of 20 or more yards for a driver shot with 100 mph 
club speed). Also, given the advanced technological development 
of club heads, shafts, and balls, not to mention adding the myriad 
of golfer tendencies – how can you live with this inaccuracy when 
trying to optimally fit your clients or positively affect the develop-
ment of your players? We know that a TrackMan™ is a substantial 
investment, but it doesn’t make sense to purchase a cheaper prod-
uct if it doesn’t work. It would be wiser to save your money until you 
can afford what you really need. With our definitions of require- 
ments for ball flight monitor accuracy, we hope to start an industry 

dialogue about what customers should expect. Everybody is wel-
come to contribute to this discussion”.

“ We know that a TrackMan™ is a substantial 
investment, but it doesn’t make sense to purchase 
a cheaper product if it doesn’t work. It would be 
wiser to save your money until you can afford what 
you really need ” Fredrik Tuxen

Inventor of TrackMan™

“We need to define industry standards for accuracy” (continued)
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The correlation between attack angle/swing plane to face an-
gle/club path and its impact on the trajectory of the ball leads 
to a paradigm shift in the world of golf. In this in-depth inter-
view, Fredrik Tuxen – CTO at ISG and inventor of TrackMan™ –
explains the secret behind the straight shot and reveals that 
all golfers should be instructed according to a new set of ball 
flight laws.

Fredrik, how would you define a straight shot?

A straight shot is a shot with a trajectory that starts directly on the 
target line, i.e., with a horizontal launch angle of 0 degrees, and 
where there is no draw or fade (assuming no cross wind). This 
happens when the spin axis is 0 degrees. So in short, a straight 
shot means: horizontal launch angle 0 degrees and spin axis 0 
degrees.

So what determines the initial direction of the ball (HLA)?

The horizontal launch angle is determined by only two parameters, 
the club path and the face angle. As a rule of thumb, the hori-
zontal launch angle is 15% determined by the club path and 85% 
determined by the face angle. For example, assume a club path 
of +6.7 degrees (6.7 degrees inside-out for a right-handed player) 
and a face angle of -1 degree (1 degree closed for a right-handed 
player). This would result in a horizontal launch angle of 0 degrees 
(ball starting at the target line).

“ According to the “old” ball flight laws, the 
initial direction of the ball (HLA) is 100% dictated 
by the club path. All the scientific people in the 
golf industry know that this is very wrong ”Fredrik Tuxen

In other words, you are saying that the face angle is by far the 
most dominating factor for the initial direction of the ball. Is 
this not in direct contradiction with the “Ball Flight Laws”?

Yes it is. According to the “old” ball flight laws, the initial direction 
of the ball (HLA) is 100% dictated by the club path. All the scien-
tific people in the golf industry know that this is wrong, yet still a 
lot of PGA professionals use the incorrect ‘old’ ball flight laws in 
teaching. And many PGA organizations around the world do not 
teach their apprentice and member professionals according to the 
‘true’ ball flight laws. However, things are changing. Whenever I 
am doing presentations for PGA professionals I spend the neces-
sary time to help them really understand the “true” ball flight laws. 
Hitting balls in front of TrackMan™, measuring club delivery, ball 

launch, and trajectory independently, is a real eye-opener in this 
process.

Top view of club and ball collision

How about the bending of the shot - isn’t this also related to 
the club path and face angle relation?

Yes it is. According to the ‘old’ Ball Flight Laws, the shot will bend in 
direction according to the club face orientation relative to the path. 
In other words, if the face angle is more positive than the club path, 
this would create a fade (positive spin axis). Oppositely, with a face 
angle more negative than the club path, this would create a draw 
(negative spin axis). 

However, there are some additions to this statement by the ‘old’ 
Ball Flight Laws that can affect the spin axis if the ball is impacted 
on the club face away from the center of gravity on the club head in 
the heel-toe direction: this is the so-called “horizontal gear effect”. 
If the ball is impacted on the toe, the club head will rotate towards 
a more open club face. The counter reaction of the ball is to rotate 
the opposite way (like a gear). This will have the effect of tilting 
the spin axis towards the left (because of toe impact) – meaning a 
more negative spin axis compared to having no gear effect.

Then, in order to hit a straight shot with no draw or fade, what 
do you have to do?

Actually, there are three ways to hit a straight shot where horizontal 
launch angle and spin axis are 0 degrees (see Table 1).

Method 1 is by far the preferred way since this is the solution that 
will carry the furthest and is also independent of club and ball prop-
erties. In both methods 2 and 3, there are two things that the golfer 
needs to  balance to create a straight shot.  First, the club path and 
the face angle must be balanced to start the ball on the target line.  
Second, the ball must be hit on the toe or heel to compensate for 
the fade or draw that normally would be created by the difference 
between club path and face angle. The balancing is dependent 
on the club properties, the friction between the club, and ball and 
the club loft. So essentially, a lot of parameters need to be tuned 
precisely to offset one another.

Of course, it can be quite acceptable to have a trajectory which is a 
small draw or fade throughout the set, but you would then be giving 
up a little distance compared to the “Classic” swing off Method 1.

FOCUS: The Secret Of The Straight Shot

(continues)
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Method 1 
“Classic”

Method 2 
“Inside-Out”

Method 3 
“Outside-In”

Club Path 0 deg Positive 
(inside-out)

Negative 
(outside-in)

Face Angle 0 deg Negative Positive
Impact 
Location

Center 
Impact

Heel Impact Toe Impact

Carry  
Distance

Longest 
 Highest 

ball speed

Shortest 
Heel club head 

speed lower than 
center club head 

speed

Medium 
Toe club head 
speed higher 

than center club 
head speed

Table 1: Ways to hit a straight shot 

How do you know when you’re there – i.e., when the club path/
face angle relation is perfect?

It is impossible to determine what the club path and face angle are 
without a measurement device. During the club and ball contact 
time of around 1/2000 of a second, the club path (and attack an-
gle) change approximately 1 degree, which is about the accuracy 
required in order to be able to work with the numbers!

In traditional digital video analysis, the time between each picture 
is around 1/60 of a second, meaning there is no chance at all to 
determine the magnitudes of club path and attack angle. Currently 
available on the market, I am only aware of TrackMan™ having 
the ability to provide these important data with the sufficient high 
accuracy in a non-lab environment.

It is important to realize the difference between the club path, 
which is the horizontal direction of the club head at impact, and 
the horizontal swing plane, which is the direction of the club head 
at the bottom of the swing arc. Let me illustrate with an example: 
If the horizontal swing plane is 0 degrees and the attack angle is 
0 degrees, then the club path will be 0 degrees. However, if the 
attack angle is -5 degrees (downward 5 degrees) with the same 
horizontal swing plane of 0 degrees, then the club path would be 
around +5 degrees (5 degrees inside-out) with the assumption of a 
45 degree vertical swing plane.

Note that a horizontal swing plane of 0 degrees from a video ta-
ken directly down the target line would show the club being on the 
perfect plane both before and after impact. But in the case of an 
8-9 iron with an attack angle of -5 degrees (typical) and a horizon-
tal swing plane of 0 degrees, then the club path would be positive 
(inside-out) around +3 degrees (only 3 degrees because of a verti-
cal swing plane of 57 degrees for 8-9 irons).

Top view of right-handed swing
(0 degree horizontal swing plane, 45 degree vertical swing plane) 

Attack Angle 0 degrees
            Club trajectory

Target Line
  Club path 0 degrees

Attack Angle -5 degrees
(hitting down on ball)
            Club trajectory

Target Line

        Club path ~+5 degrees

Attack Angle +5 degrees
(hitting up on ball)
            Club trajectory
                                            Club path
                 ~-5 degrees

Target Line

Difference between club path and horizontal swing plane depend-
ing on attack angle

How good are the tour pros at getting these numbers right?

The tour pros are amazingly good at being consistent with their 
club path and face angle. Of all the tour pro data I have ever seen, 
Jim Furyk is the one with the most consistent club path and face 
angle (about 0.4 degrees in consistency with his driver), and in ad-
dition Furyk’s average club path and face angle for the data I have 
seen are exactly 0 degrees. I am convinced that this is one of the 
reasons Furyk is always in the top rankings on fairways hit.

Many of the tour pros are far from Furyk’s 0 degree club path/face 
angle standards. A big part of the pros either hit a small draw or 
small fade deliberately. Among tour pros, club path ranges from 
about -6 degrees to +6 degrees. Kenny Perry has an inside-out 
club path of +6 degrees with his driver and deliberately hits a big 
draw, while on the other side, Colin Montgomery has an outside-in 
club path of around -6 degrees on his drives and deliberately hits 
a big fade.

Page 04

FOCUS: The Secret Of The Straight Shot (continued)

(continues)
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Can amateur golfers – and also those with middle and high 
handicaps – achieve these ideal numbers?

Yes they can. The only requirement is that you are swinging the 
club fairly consistently. But through proper guidance, without actu-
ally changing the swing, but only adjusting ball position and setup 
alignment, it is possible for any decent golfer to get the “Classic” 
impact (club path and face angle at 0 degrees). Using a club head 
with a static open or closed face can also in some situations help 
the average golfer get close to the “Classic” impact much more 
quickly.

However, I will always recommend consulting your local teaching 
professional when trying to improve these swing variables. This 
will help ensure that you don’t end up with an awkward swing that 
might be difficult to repeat and that might even harm your body.

“ The challenge is now to communicate and 
implement this message of the “true” ball flight 
laws in the golfing community at large ”Fredrik Tuxen

What other discoveries are left to make regarding club path/
face angle and the straight shot?
 
There will always be new aspects to discover in this connection, 
but honestly, I think the current focus should be on this very impor-
tant change of thinking, “what determines the direction and curva-
ture of ball flight and how you change it”. The correlation between 
attack angle/swing plane to face angle/club path and its impact on 
the trajectory of the ball is such a paradigm shift that the challenge 
is now to communicate and implement this message and the “true” 
ball flight laws in the golfing community at large so that pros and 
teachers all over the world can start implementing these facts in 
their instruction for the benefit of all golfers. Golfers today don’t 
improve their golf nearly as fast as they could – now they get the 
tools to deal with this.

FOCUS: The Secret Of The Straight Shot (continued)
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TrackMan™ Live 4.0 has now been released and can be down-
loaded at no additional charge for current software subscrib-
ers.

The new version includes added features and functionality based 
on feedback received from TrackMan™’s loyal customer base. 
The new benefits of TrackMan™ 4.0 are significant:

• Enhance user experience with updated 3D graphics

• For TrackMan™ Launch (indoor use), reduce minimal space 
requirements with spin numbers derived by impact measure-
ments when in tight spaces (if there is adequate ball flight 
distance, direct spin measurement will be provided)

• Have more fun and/or explore revenue generation opportuni-
ties with new gaming applications (Long Drive and Nearest 
the Pin Competitions)

• Further improve quality of fittings, lessons, and/or practice 
sessions with re-vamped and more intuitive club trajectory 
view available in all applications

Additionally, Launch units can now more easily be upgraded to Pro 
– on an hourly, monthly, or permanent basis. Contact an ISG sales 
representative to learn how.

“It is our mission at ISG to make sure that we continue to set the in-
dustry standards in terms of world-class accuracy and ease of use. 
The enhancements to accuracy and ease of use in Version 4.0 
ensure that we will continue to enjoy market leadership on these 
dimensions”, says Klaus Eldrup-Jorgensen, CEO at ISG. 
 
For those who are part of the TrackMan software upgrades program, 
the new software can be downloaded from ISG’s support website:
http://www.isg.dk/pdts/ 

TrackMan™ Live 4.0 Has Entered The Market

“ The enhancements to accuracy and ease of 
use in Version 4.0 ensure that we will continue to 
enjoy market leadership on these dimensions ”Klaus Eldrup-Jorgensen 

CEO at ISG

New gaming applications: Long Drive Competition 
and Nearest the Pin Competition allow multiple
users to compete against each other in an enter-
taining environment that has the look and feel of a 
television broadcast.
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For the first time in LPGA Tournament history, TrackMan™ 
data were used during competition at the 2008 Navistar LPGA 
Classic.

In September 2008, on the links-style Senator Course in Alabama, 
Lorena Ochoa won the Navistar LPGA Classic for her seventh vic-
tory of the year, beating Candie Kung with a 2-foot par putt on the 
second hole of a playoff.

The top-ranked Mexican star finished at 15 under par (273), tying 
with Kung and Christie Kerr. As TrackMan™ data from the event 
reveal, Ochoa showed great consistency in her tracked shots with 
the driver, matching very stable rounds of 67-67-69-70.

In hot conditions (around 90F), more than 350 shots with the driver 
were measured over 4 rounds. Key findings are presented below.

Club Speed
[mph]

Ball Speed
[mph]

Smash Factor
[ ]

Launch Angle 
[deg]

Spin Rate 
[rpm]

Carry 
[yds]

Land Angle 
[deg]

Brittany Lang 100.0 147.4 1.47 13.9 3450 244 42.7
Wendy Doolan 100.1 148.0 1.48 11.7 2832 244 34.7
Hee Young Park 100.1 147.6 1.47 14.1 2857 246 41.8
Shanshan Feng 100.3 148.7 1.48 10.5 2546 238 32.0
Lisa Strom 100.4 147.3 1.47 12.0 3420 236 40.0
Michelle McGann 101.4 150.0 1.48 10.9 3206 237 40.3
Maria Hjorth 101.5 149.4 1.47 11.9 2970 244 37.0
Kim Welch 102.0 150.5 1.48 12.3 2323 250 32.5
Sophie Gustafson 102.1 150.2 1.47 12.6 2388 250 33.9
Nicole Hage 103.2 152.7 1.48 15.4 2279 262 37.3
Yani Tseng 104.7 155.0 1.48 11.3 2758 248 34.1

Table 2: 11 players averaged over 100 mph club speed for the week 
* 9 of those 11 players made the cut. Three finished in the top 10 
(Feng, Tseng, Doolan)

Club Speed
[mph]

Ball Speed
[mph]

Smash Factor
[ ]

Launch Angle 
[deg]

Spin Rate 
[rpm]

Carry 
[yds]

Land Angle 
[deg]

Round 1 99.4 146.6 1.48 15.1 2424 261.5 32.8
Round 2 99.1 145.7 1.47 15.5 2344 245.1 37.3
Round 3 97.8 145.7 1.49 18.0 2244 249.8 41.1
Round 4 99.7 146.7 1.47 16.4 2164 247.4 41.8
Playoff 98.1 145.1 1.48 16.7 2247 242.1 43.0
Playoff 99.7 148.3 1.49 14.6 2511 245.6 39.8
Average 98.9 146.4 1.48 16.1 2322 248.6 39.3

Table 3: Ochoa’s numbers - rare consistency

Navistar LPGA Classic PGA TOUR '08
Club Speed [mph] 94.2 112
Ball Speed [mph] 138.9 165
Smash Factor [ ] 1.48 1.49
Launch Angle [deg] 14.0 11.2
Spin Rate [rpm] 2641 2685
Carry [yds] 225.0 268
Land Angle [deg] 35.5 39

Table 1: Field average for the week vs PGA TOUR ‘08 average

TrackMan™ On Site To Analyze “Ochoa Show” In Alabama
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Robert-Jan Derksen is known as one of the most consistent 
players on the European Tour. The former Dubai Desert Clas-
sic winner is also one of the most experienced TrackMan™ 
owners among the players. TrackMan™ News met him at the 
Scottish Open to find out how the Dutchman uses TrackMan™ 
to maximize his game.

LOCH LOMOND

Robert, why did you make the decision to purchase a Track-
Man™ two years ago?

Well, at the time I was working with the coach Scott Granfield, and 
we were talking about it. He knew the CEO of ISG, Klaus Eldrup-
Jorgensen, and told me about the machine. I thought, “That’s a 
cool machine. This is new technology that can help me a lot, es-
pecially with the wedges not being my best weapon”. I went to see 
Klaus in the wintertime with my dad and a friend who makes my 
clubs – he’s a very technical guy, and that was what I needed to 
support me in the process. I had to know a lot about the product 
before I would buy it, because it’s quite an investment. So we went 
to Denmark and checked out the machine at Rungsted Golfklub. 
I didn’t quite believe what TrackMan™ could do to begin with, but 
everything clicked. It did work, and it was a good machine. It was 
a good investment. If I can get a few shots less, it pays for itself 
–  that’s how I look at it. I was one of the early adopters, and it’s 
working out very well.

You’re a very solid and consistent player. Does TrackMan™ 
support your consistency?

Absolutely. Most of all by giving me correct data. Sometimes you 
play well, sometimes you play poorly, but the TrackMan™ always 
gives you the data. TrackMan™ can show you that your swing and 
game are really not that bad. You might have a bad day, might be a 
bit unlucky, might experience a bit more wind – there are so many 
factors that can make or break your score. If you start the ball rea-
sonably on line, it cannot be that bad. I get worried if the horizontal 
launch angle is 5 degrees right or 5 degrees left – then something 
has to happen to get the ball back to the flag. But if my ball starts 
around 0-0.5 degrees either way, it cannot be far off. Starting the 
ball on line is decisive. Furthermore, I’m very consistent with the 
margins when I’m on the TrackMan™. When I change something, 
I’m pretty consistent straight away.

How do you work specifically when you’re on the TrackMan™?

I think the key is to use TrackMan™ selectively, when needed and 
adapted to conditions. For example, back in Holland I use range 
balls in practice, so I don’t practice distance with TrackMan™ in 
that situation, but focus on other things such as face angle and 
club path. At home, I use my TrackMan™ at least once a week, 
but I also like to hit balls without the TrackMan™ to get a feel for 
certain things. You don’t always want to have the numbers. Feel 

is also very important. Besides practice, I use it with my coach as 
well.

For example, I used my TrackMan™ in France a few weeks ago. 
TaylorMade had a new driver that I wanted to test. Using Track-
Man™, I could immediately see that I launched the ball way too 
high so I guess the shaft wasn’t optimal - that’s ideal input.

If I should pick out a key area, TrackMan™ helps my feeling and 
knowledge of my driving distance a lot. Right now, my driving dis-
tance, when hitting a great shot, is exactly 256 meters. If I am at 
that number, I know it’s fine. I can carry that distance. If I have 
257 over the water I either have to hit it harder or not at all. Before 
TrackMan™ I always had a number in my mind but it was never 
correct – 240, 255, 260 – I was guessing. It is very important to 
know your driving distance so precisely carrying bunkers and other 
obstacles. That’s a big thing. 

“Starting The Ball On Line Is Decisive”

(continues)

“ TrackMan™ helps my feeling and knowledge 
of my driving distance a lot. ”Robert-Jan Derksen

2003 Dubai Desert Classic Winner
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But you’re also a TrackMan™ mentor to a few selected
younger players?

Yes, I’m helping out three juniors at the age of 16-17 years in Hol-
land, two boys and a girl. I do use my TrackMan™ a lot with them, 
not so much on distance, but mainly on (horizontal) launch angle 
to see if they can start the ball on line. I don’t want to give them too 
many numbers to work with, which would only confuse them, but  
I say “Okay, it starts 5 degrees right so it has to draw somehow to 
come back to the target”. That’s how I work with TrackMan™ when 
coaching them. We also use it with the driver and distances, and 
that is a great help to them. But I need to be careful, you have to 
pinpoint what you say to juniors, and you don’t say anything a few 
days before a tournament…

In the wintertime, on cold days, I take the junior trio out on my 
home course where we can hit balls on the course itself and use 
the TrackMan™. I then tell them “You’re not going to hit it as far as 
you can, I’ll give you a number and you can try to hit that number”. 
So they try to hit the ball 90 meters, and I ask them how far that 
shot went? “90-92 meters”, they reply and I tell them “81!” They’re 
always too short. But we work on it. It is very good to practice like 
that with TrackMan™ in tough conditions where your feelings need 
to be adjusted significantly.

How much do you use TrackMan™ when you’re out on the 
Tour?

Well, I use it sometimes. You know, Soren Kjeldsen takes it every-
where. You see the TrackMan™ suitcase, and then you see Soren 
behind it somewhere. Soren is very good with the TrackMan™. 
He’s always a bit individual which is perfect. Yet, I was very sur-
prised he’s still working with the old software (laughing). I get along 
very well with Soren, and sometimes, when we are in a hurry, we 
can hit shots on each other’s TrackMan™.

But I can’t do it like Soren, having the machine with me always. I’ll 
take my TrackMan™ where ever I go with the car, which is quite a 
few places, and I always take it to America when I go there in the 
beginning of the season in January. I do a lot of ball testing then as 
well on Titleist balls. So I take my TrackMan™ with me in around 
5-7 tournaments in a season.  Besides that, I use it at home. 

At tournaments like this one, you see a lot of players running 
back and forth to equipment manufacturer vans to test and 
change specific clubs. Are you the type who changes clubs 
every week?

No, and that’s the funny thing. I almost never change the clubs in 
my bag. I test some clubs from time to time, and it’s very nice to 
have the TrackMan™ there if testing a driver is necessary. But it 
has to be something very special to get into my bag. My 3-wood 
has been there for 11 years – that’s a long time. I’m actually quite 
long with my 3-wood. It’s almost my favorite club. Technology 
hasn’t really kicked in there. I’ve never tried a better one. It’s the 
same with my irons – I used to play Maxfli blade for 7-8 years, but 
then they stopped making those so I had to change to TaylorMade 
two years ago, and I’m really happy with them so far. So I’m not 
the guy who changes clubs a lot. Swing-wise, too, I’m very much 
the same – I have a simple swing. I’m like “there’s the ball, there’s 
the target, that’s where I have to go”. I don’t understand the play-
ers who make so many club changes – how do you change clubs 
often with success given the variations in distance, loft and lie…? 
Well, I can’t.

“Starting The Ball On Line Is Decisive” (continued)

Robert-Jan Derksen working with the three Dutch juniors

“ Sometimes you play well, sometimes you 
play poorly, but the TrackMan™ always gives you 
the data. ”Robert-Jan Derksen  (with Klaus Eldrup-Jorgensen)



T R A C K M A N ™ N E W S

Copyright © TrackMan™ 2009 www.TrackManGolf.com

#4  JANUARY 2009

of 13

Page 10

On different tours, equipment manufacturers are using Track-
Man™ on site to service players, making sure that they are 
performing to their ideal numbers, with existing or alternative 
equipment. TrackMan™ News talked to two equipment manu-
facturers about the different aspects of testing and fitting on 
the European Tour.

As an inevitable part of the scenery surrounding the driving range 
for the 2008 Scottish Open at Loch Lomond, a row of equipment 
manufacturer vans is lined up within lob wedge distance from 
where the players seek to confirm or develop their form. Employ-
ees from PING, Mizuno, TaylorMade, Titleist, Callaway, Nike and 
others are there week after week. They go back and forth in a 
straight line between their van and the driving range with clubs 
in their hands – adjustment needs are diagnosed and actions are 
subsequently carried out in the van.

All equipment manufacturers present at Loch Lomond work with 
TrackMan™. At PING, European Player Manager, Dominic Grif-
fiths, explains why.

“With TrackMan™, we get very reliable data for our fitting process. 
TrackMan™ gives us physical numbers to work with whereas in 
the past we had to rely on the feeling and judgement of the players 
and ourselves - perceptions based on the ball flight. With Track-
Man™, we obtain the necessary raw data, and everybody has a lot 
of confidence in these data. As we get exact data, testing different 
elements of the club becomes much more effective whereas, in the 
past, the process took much more time given that the players had 
to take the clubs on the course to get reflections on how far the ball 
was going. Now, we can eliminate incorrect equipment options im-
mediately by looking at number deviations”.

Part of the challenge for Griffiths and his associates is, though, to 
combine the hard core stats with soft elements like look and feel.

“Even though the numbers are perfect, the player may have a cer-
tain feeling about a club. He might be used to a certain type of shaft 
or a certain club look. For example, some players don’t like looking 
down on too much loft although they might need that loft. That is 
where we can help – but it is a science, really. On the one hand, 

Mads Vibe-Hastrup (blue shirt) discussing club issues with a
Callaway representative

you have to get the launch and spin rate correct to maximize things 
for the player in question, but on the other there’s definitely a feel 
aspect from the player’s point of view that you need to get right as 
well. When a player gets under pressure out on the course, he has 
to have the right feeling, knowing where the club head is, and he 
has to feel something good in the club to be able to consistently 
repeat his swing with it. If we can set the club up like it feels right 
and the numbers are right, then we are on to a winner”.

A key explanation behind the intense traffic from van to driving 
range and the massive fitting activities inside the vans is the fact 
that many players make not only adjustments to the climate and 
course, but also to accomodate specific swing changes.

“Many players make swing changes quite often. We don’t encour-
age players to make changes every week using TrackMan™ but 
when needed, TrackMan™ is a great tool - and the players are 
getting a lot more used to it. If a player is working on his swing and 
making a notable adjustment, you will see a physical difference 
in, for example, spin rate, attack angle and club head speed. That 
could make his driver less perfect, and in that situation we need to 
be alert. For the driver, I like the attack angle a lot as a measuring 
parameter. We were hitting balls with Gregory Havret in Wales and 
his attack angle was varying significantly compared to his normal 
standards so we gave him a new driver for the following day, and 
he got back on track”.

Speaking of drivers, a particular task of the PING crew is to make 
sure that their staff players are equipped with effective back-up 
drivers. Maybe a luxury, but highly necessary.

TrackMan™ Enabling Technical Adjustments On Tour

(continues)

“ Eliminating doubt on the golf club is every-
thing, and TrackMan™ assists us in doing so. ”Dominic Griffiths

European Player Manager at PING
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“We always work on back-up drivers for our players as the driver 
is the most difficult club in the bag to replace. The head or shaft 
may crack at any time, even though it usually only happens once a 
year. A back-up driver is never exactly the same, the club head can 
be a fraction different in loft, the shaft may vary minimally - these 
players are the best in the world so they feel the difference straight 
away. Yet, TrackMan™ helps us tell the players that the numbers 
for the back-up driver are identical to those for their number one 
driver. That facilitates the approval”.

Another part of Griffith’s job is to introduce new PING products to 
the players. “We know the players very well so when a new shaft 
comes to the market, we have a strong idea which players it would 
be right for. We do a lot of testing of new products. For instance, 
last week, we did a lot of testing of a brand new 7 iron. We went out 
on the course with the players and they liked the look and feel of it 
when comparing with their existing 7 irons. But in order to change 
clubs, they want the iron to go the exact same distance as their 
existing iron. We used TrackMan™ there too. We actually went 
through all irons with Jimenez and Oosthuizen. They obtained the 
exact distances and we concluded that the irons were perfect for 
them. Eliminating doubt on the golf club is everything, and Track-
Man™ assists us in doing so”.

Only a lag putt from the PING van, the industry colleagues from 
Titleist are servicing many European Tour profiles.

“ The technology of TrackMan™ really allows 
us to pinpoint what each club is doing. ”Gary Martin

Leadership Fitting Technician at Titleist

“We have approximately between 15 and 20 staff players that we 
work with. Introducing TrackMan™ was a service we needed to 
offer them. All the other manufacturers were using it on the Tour. 
We were already using the technology in our fitting centers but now 
also on the Tour. The players have certainly found it useful, and the 
interest in TrackMan™ is clearly increasing. When we go to differ-
ent climates, TrackMan™ is very effective. For example, here in 
Scotland the air is a bit thicker than elsewhere so TrackMan™ 
comes in very handy to make adjustments. Many of our players will 
have to hit 1-2 irons more than usual on several shots here at Loch 
Lomond. Without TrackMan™, they wouldn’t be able to get the info 
to make these adjustments effectively. The technology of Track-
Man™ really allows us to pinpoint what each club is doing”, says 
Gary Martin, Leadership Fitting Technician at Titleist.

PING also had an exhibition tent at Loch Lomond where
TrackMan™ was available for  all golfers

However, Martin stresses that TrackMan™ has to be used the right 
way for the given player and not just for trying to obtain optimal 
numbers in an absolute sense.

“Not every player is going to achieve what we see as ideal num-
bers as players’ launch conditions are very individual. However, 
a lot more players are now aware of the figures they’re trying to 
achieve and their interest in how they can get there is also increas-
ing. TrackMan™ really helps them understand the nature of the 
swing plane and the path and how launch and spin can be affected 
- TrackMan™ really makes it easy to get the points across”.

TrackMan™ Enabling Technical Adjustments On Tour (continued)
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In the year of the Ryder Cup, only weeks before it took off in 
Kentucky, the hardest hitters in the game of golf wanted to 
have a similar continental contest in longdriving. TrackMan™ 
was on site to witness the monumental ball-striking in very 
tough weather conditions.

On September 6-7 2008, the inaugural JLG Continents Cup in 
longdriving took place in Amsterdam, Holland. In a contest be-
tween USA and Europe, six longdriving specialists from each con-
tinent set out to put maximum pressure on the little white ball.

In a discipline where the contestants need to hit the ball as far as 
possible, roll counting, while keeping it within the marked grid on 
the field, USA and Europe competed in fourballs, foursomes, and 
singles over the weekend. The American momentum was never 
stopped so the USA won the first JLG Continents Cup by a score 
of 6½ – 1½.

Many of the contestants are able to hit the ball distances (includ-
ing roll) that make very good golfers look average, and several 
of them have obtained driving distances of 400+ yards (Joe Mill-
er, UK, holds the European record with 474 yards (433 meters)). 
Therefore, a quick look at the TrackMan™ numbers, e.g., the long-
est drive (Daniel Konyk, UK) measuring “only” 329.1 yards (300.9 
meters), can be deceiving – the contestants did not have a collec-
tive off-weekend in Holland, but rather the weather conditions were 
worst case - massive, gusty 20-30 mph headwind, overcast with 
heavy rain showers and a very wet surface leading to almost zero 
roll. At times, the minimum distance requirement of 273 yards (250 
meters) wasn’t even reached.

However, the numbers in Table 1 still represent some very inte-
resting information. Ball speeds above 200 mph for several con-
testants in the Carry top 5 is impressive – Tiger Woods’ highest 
recorded ball speed during competition is 191 mph and Tour Aver-
age for the PGA TOUR is 167 mph. (Also, spin rate numbers below 
2000 for those ball speeds are technically outstanding).

Club Speed Ball Speed Carry
[mph] [mph] [yds]

Daniel Konyk 138.4 204.0 329.1
Carl Wolter 139.2 206.2 327.9
Daniel Konyk 136.8 199.2 327.2
David Mobley 136.5 200.8 327.0
Peter Carlborg 130.3 193.3 325.5

Table 1: Top 5 carry

Furthermore, the numbers reveal that many contestants adapted 
their swing and club choice to the weather conditions. Three of 
the shots in the Carry top 5 were launched much lower (10 de-
grees and below) than the players in question normally would have 
launched their shots.

Shot reactions were less conservative than on the “normal” profes-
sional tours (David Mobley/USA)

They did not hit as much up on the ball, and some of them chose 
drivers with a lower loft. In headwind, lower launch and lower spin 
is optimal. In downwind, higher launch and slightly higher, but still 
low, spin is optimal. So the tough conditions did not favor the play-
ers hitting as much up on the ball as possible.

Consequently, the ideal launch conditions would have been quite 
different if there had been no wind. Let’s take a look at data from 
one of the players hitting up on the ball (Table 2). If Vince Howell’s 
(USA) data are normalized, meaning that the distance is simulated 
by taking out the wind, the ball then carries 25 yards (23 meters) 
longer and comes down with a lower landing angle resulting in 
more roll.

TrackMan™ Measuring The Hardest Hitters In Holland

(continues)
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Actual Normalized
Club Speed [mph] 128.2 128.2

Attack Angle [deg] 7.0 7.0
Ball Speed [mph] 192.1 192.1
Smash Factor [ ] 1.50 1.50
Launch Angle [deg] 13.9 13.9
Spin Rate [rpm] 1998 1998
Carry [yds] 317.8 342.3
Landing Angle [deg] 49.7 42.7

Table 2: Normalization of Vince Howell’s shot

Many of the longhitters in action in Holland didn’t have the right 
weather adaptation skills to win. However, technically, several of 
them obtained some very impressive data while blasting away in 
the wind during practice (but in the same weather conditions as 
in competition). As Table 3 shows, some amazing attack angle 
numbers were obtained, especially by Vince Howell, showing that 
longhitters are able to reach some very positive attack angle num-
bers. That allows them to use extremely low-lofted clubs (down to 
3.5 degrees) and still get a high launch angle. In combination, that 
gives them ideal launch data with high launch angle and low spin. 
In comparison PGA TOUR average for attack angle with the driver 
is -1.3 degrees and TrackMan™ has measured numbers up to 
+6.0 degrees for the two longest hitting players on the Tour (Bubba 
Watson and J.B. Holmes).

Vince Howell Daniel Konyk
Club Speed [mph] 129.9 131.7
Attack Angle [deg] 8.9 6.1
Ball Speed [mph] 192.0 193.2
Smash Factor [ ] 1.48 1.47
Launch Angle [deg] 14.4 11.2
Spin Rate [rpm] 1758 1486
Carry [yds] 303.1 287.8

Table 3: Selected shots from practice

The lack of optimal, record-encouraging conditions did not seem 
to hurt the enthusiasm of players and spectators. In a great atmos-
phere, the event was fast-paced and entertainment was secured 
by loud music and cheerleaders in changeovers. As longdriving 
becomes increasing popular in all parts of the golf world, the JLG 
Continents Cup is bound to be back, maybe in sunny weather, to 
bring out record numbers from the longhitters.

Read more about the inaugural JLG Continents Cup at:
http://www.longdrivers.eu/

Solid efforts were made to make the ball travel as far as possible 
(Daniel Konyk/Europe)

TrackMan™ Measuring The Hardest Hitters In Holland (continued)
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