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Imagine an aerobatic event in progress ...

o A 1,000m square "box" area is defined,
sometimes even marked-out, on the ground
at an airfield. One centre-line (usually
parallel to the runway) is called the "A" or
main axis, and in one direction this is
declared the 'official wind',

* By 2 big letter "J" about 150m back from
one side of the box, up to 20 people sit in
pairs on reclining chairs, some gazing at the
sky whilst others wield clip-boards and pens.
This is called the Judging Line'.

* (One geroplane busily zooms through a series
of darting aerobatic figures with a purpose
or design that's not immediately obvious,
whilst another gets ready to take-off and
wait a mile or so away for its own turn in
the box.

* Around the club-house and marshalling apron groups of pilots
watch the competing aeroplane, walk around with little bits of paper in 2 world of their own "flying"” their
hands through their sequence, or just chat idly.

They're having an aerobatic competition, and in due course one pilot will win - while everyone else squabbles
about the lesser placings. So just how does this all work, and crucially....

Why do we need to "Judge"?

In an aercbatic competition, to rank the quality of the sequences flown from "best" to "worst" we have to
have some judges. Whilst in many sports the winner can easily be determined by who scores the most goals
or pots the most balls, who flies the "best" aerobatics is a subjective matter based on observation of every
element of the sequence of figures flown and the application of a set of rules or criteria to grade the result.

An internationally agreed format for running aerobatic competitions and judging aercbatic flights has been
established and refined by FAI / CIVA over many years. The BAeA is the National Aero Club responsible for
running aercbatic competitions for powered aircraft and gliders to these rules in the United Kingdom.
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Judging: So how does judging work?

What do Judges actually do?
In order to decide which pilot is best in a reasonably fair and robust way, it is necessary to:

1. Define exactly what the competitors have to do.
2. Establish a system for measuring how closely the elements in each flight meet this definition.
3. Use the measuring system to judge each competitor's performance against what is required.

Grading or judging an aerobatic sequence is not a simple task, since the figures can be complex and applying
the quite precise grading criteria requires not only a good deal of human "judgement" but the speed and skill
to keep up with the action. To programme a computer to evaluate an aerobatic sequence in real time would
be a huge task. People, on the other hand, can be trained to be very proficient aerobatic judges.

To become a good judge you must understand the rules, develop the skill to apply them to grading aerobatic
figures, and be confident in your own judgement. You need not be an 'expert' nor even a pilot. In fact, being

¥ i —

unaware of the difficulty the pilot may be ' . ‘ y >
experiencing can be an advantage, since the
rules require that it is the pilots skill and not
the aircraft's ability which is being assessed.
Each year the BAeA runs one or more one-
day training courses in the skills and rules
required to become an aerobatic judge.

Gef involved!
We hope that your curiosity has been

seat in the house' at a British national
aerobatic competition. The best way to
"learn the ropes” is to come to a BAsA
Judging School and let us tell you more about
it. After attending the course and assisting
at some contests, the opening is there to
join a panel of judges' at one of our national |
competitions during the season. Alternatively =
you can simply come to one of our many aerobatic competitions, where you can seek-out the Chief Judge or
the Competition Director and ask if you can help on the judging line - there is always the opportunity to be an
'assistant’ or 'scribe’ for the day, wrting the judges' comments and scores onto the pilots score sheets for
subsequent transfer into the scoring computer.

* To find out more about the BAeA Judging Schools, contact our Judging co-ordinator for further details.
More information about this year's sessions are available on the Judging School page.

* To find out when and where the competitions are being held have a look at the BAsA Events Calendar
on this web, then contact the BAeA Judging co-ordinator who will help with the local details.

#* If you're a pilot and thinking of entering your first competition then visit the BAeA Buddy page - here's a
list of friendly people who know the ropes and want to help you get into competition flying.
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Judging: BAeA competition classes or levels

Aerobatic contests are held by the British Aerobatic Association at the following levels -

Known Free or Unknown  4m Freestyle BAsA BAeA

POWER classes: or "@" Prog. 1 Prog's 2&3 Prog. 4 Apprentices Masters

Beginners v & & b b | ¥

Standard v ¥ v b & b |

Intermediate v v v & v F

Advanced v v v X H 4

Unlimited v v v v & v
GLIDER classes:

Beginners v & &

Sports v F v

Intermediate v v v

Advanced v v v

Unlimited v v v

Up to Intermediate level the formats generally follow those set by the international aerobatics gowverning and
rule-setting body CIVA {the Commission Internationale du Voltige Ariénne), whilst for the Advanced power
and Unlimited power and glider classes we follow CIVA guidelines as closely as possible to mimic the standards
set at world class events. Figures flown are created from the relevant FAI Aresti rule book, to ensure
adherence to the international CIVA standard for figure and sequence construction. The Apprentices and
Masters classes are howewver a BAeA format having Aresti-like figures but with more of a free-style flavour,
established to introduce power pilots to the quite different requirements of 4-minute 'Freestyle' flying.

The Judging process

Judging an aercbatic sequence involves assessing the flight path and attitude of the competing aircraft as it
flies each figure, comparing what you see with the 'ideal' requirements of the rules to identify discrepancies
or errors, applying the appropriate downgrades, and then giving each figure a final 'points score' from zero to
ten in half-point steps. The process is essentially an error-spotting routine, the final judgement for each
figure being based on 'badness' detected rather than goodness observed. An overall judgement is made of
figure positioning during the sequence, and of 'harmony' as well in glider classes.

Penalties may also be applied for other major rule
infringements, and if any part of a figure gets more than
90° away from the intended attitude or is simply judged to
be entirely wrong it is awarded a 'Hard Zero'. The Chief
Judge has the final say, after consultation with the other
Judges, as to whether a figure should get a 'Confirmed Hard
Zero' or not, and this will apply to all Judges grades.

What makes a good aerobatic Judge?

Well, it isn't particularly difficult - but it does take patience
and practice. These BAeA notes describe the basic
principles of judging both for potential Judges and
interested pilots. The complete official judging procedures
are detailed in the current editions of the CIVA Catalogue
and the BAeA General Rules for the Conduct of Aerobatic
Events. These are cbtainable to download from this web or
the FAI / CIVA site.
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Judging: Topics covered by this Tutorial

How to work through these pages:

We suggest that you start with the Aresti system description from the list below, and work through each
topic in a logical order using the "MEXT" and "BACK" links in the header and footer bars of each page.
Alternatively you can access an individual topic directly by using the appropriate link from this list.

New topics: Already covered:
* The Aresti 'aesrobatic diagram' system * Power and Glider Judging Schools
* The CIVA Catalogue families = Why do we Judge?
* The Aercbatic Performance Zone, or 'Box' » How does Judging work?
* Fundamental criteria 1 - the 'Centre of Gravity Track' * BAeA competition classes or levels
* Fundamental criteria 2 - the 'Zero Lift Axis' (three pages)
3

Marking the figures - the basic Rules {two pages)

Turns

Rolling Circles

Slow Rolls

Flick or Snap Rolls

Spins

Loops and Eights (two pages)
Stall Turns {two pages)

Tail Slides

Humpty Bumps

¥ Yy ¥y ¥y ¥y ¥Yw¥yerwy

Wing-rocks - the sequence start, end, and "breaks"
Preparing for the arithmetic, and making comments

The Framing and Harmony marks

Handling the major errors, "Hard" and "Perception" Zeros

yyYywvyw

v

Judging a BAeA power Beginners sequence

Judging downgrades summary

An example Judging Sheet

Let's see if you understand it - try our Test Paper
Some plain common sense

Results processing and the FairPlay System
International and MNational organisation

Reference Documents you may find useful

Further Information - website addresses, contacts etc.

yyYyYvyvyvyvwvyyvw

Also:

= On the Sequences page you'll find all of the current BAeA "Known" and "Default Free" sequences.
¢ There's a Sequence Archive store of past "Unknown" sequences from years of BAsA competitions.
Use this link to download a POF file with this complete set of Judging Tutonal pages.
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What does an Aresti diagram look like?

In order to write aerobatic manoeuvres, figures
and sequences down on paper so that other
people can read, fly and judge them a universal
'language' is essential. The system used
throughout the aerobatic world was originally
developed by the Spanish aercbatic ace José
Louis Aresti.

To become proficient as an aercbatic judge or
pilot a good understanding of the CIVA Aresti
System (Condensed) is a priority. It has a basic
set of "rules" which govern how the symbols are
used, and each manoeuvre has an identifying
reference number and a numeric coefficient for
its difficulty rating, allowing the user to build "K-
factors" for composite figures. The catalogue
lists the complete range of basic and
complementary manoeuvres from which aerobatic
figures may be constructed for inclusion in
programme I {pilot designed), programme II and
III {unknown) sequences to meet the specific
reguirements of any contest.

BAeA Rules
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The British Aerobatic Association has it's own rules to define and control the conduct of power and glider
aerobatic competitions in the UK, these extending the international Unlimited level regulations to cover
contest flying at Beginners, Sports, Standard, Intermediate and Advanced levels as well. Included also are
procedures on contest and judging line administration, guidance notes on the handling of judges' score sheets
and the computer results calculation process. These key BAeA and CIVA reference works are normally revised

annually to embody current thinking in the sport.
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Judging: The CIVA Catalogue families m

The fundamental structure of Aresti

Aerobatic figures are made up by combining basic and complementary manoeuvres which are grouped into
eight basic "families" (1-8) and one complementary "family" (9} in the CIVA catalogue. Each manoeuvre is
depicted by its Aresti symbol.

Power and Glider aercbatic figures are in separate catalogues - the latter differs in many details from the
power version.

Family 1 Lines and Angles - Horizontal, 45° & wertical line variations.

Family 2 Turns& Rolling Turns 90°-360° turns erect & inverted, with optional rolls.

Family 3 Combinations of Lines - more of family 1.

Family 4 (no longer used - was originally Spins on their own, now incorporated with Family-2)
Family 5 Stall Turns - the four possible variations.

Family 6 Tail Slides - the eight possible variations.

Family 7 Loops and Eights - Round/square/octagonal loops, split-'S' & 8's.

Family 8 Combinations of Lines, Angles & Loops, Humpty bumps, Cubans and variations

Family @ Rolls Slow, 2-point, 4-point, 8-point, flicks and spins

Understanding the notation
The simplest basic figure in the catalogue is the very first - Family 1, line 1, column 1, usually shortened to
1.1.1.1 and shown as figure-1 below. This is drawn as a solid line (denoting erect flight) with a black dot at
one end and a short line at right angles at the other, denoting the beginning and end respectively of the
figure. To this must be added one or more rolls from Family 9. Slow rolls are drawn as an arc half way along
the line, concave to the direction of flight and with an arrow-head denoting direction, or as a triangle with a
short line at the apex for flick / snap rolls. The number above the dot refers to the sequence figure number.

1 2 3

[ I . ? ] ® i"ﬁz} I

a) 1.1.1.1 b} 1.1.1.1 + 9.1.3.4 c)1.1.1.1 +9.9.3.4

In each case above the {same) basic figure has a difficulty or 'k' factor of 2. The 'k' factor of the
complementary figure (the roll) is added to this to produce a total 'K' for the complete figure thus:

Figure k! Total 'K'
a) 1.1.1.1 2 2
b) 1.1.1.1 +9.1.3.4 2+ 8 10
c) 1.1.1.1 + 9.9.3.4 2+ 11 13

Therefore a judgess mark of 8 for figure (b) would give a contestant a score of 80 (8 x 10) from that judge
for that figure; a mark of 7 for figure (c) would give a score of 91 (7 x 13).

Inverted and so-called negative 'G' flight is represented by a pecked or dashed line {in red if possible):

P — ! 1, -y

d) 1.1.1.2 e) 1.1.1.3 + 9.1.3.2 f) 1.1.1.4 + 9.10.3.1 + 9.1.3.8

In figure-6 the snap and aileron rolls are shown "opposed" {heads on opposite sides of the line) and so the
pilot must fly them in opposite directions - either right then left, or left then right, it doesn't matter which.

The total 'k' factors are added together to produce a total 'K' for the sequence. This may vary in value
between (roughly) 60K for the Beginners sequence to over 400K for an Unlimited program. Part of the
challenge for pilots at different levels is the task of designing their own "Free" sequence to an exact total 'K'.

The 'k' factor for every basic and complementary figure in the Catalogue is derived by a logical set of rules
from a series of base values. Discussion of this is outside the scope of these notes but it is all explained in
the FAI Aerobatic Catalogue ('Part II - Method of Evaluation').
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Judging: The aerobatic "box"

Where do we judge? (we mean, other than on cold, windy and frequently wet airfields

All aerobatic figures are judged in and relative to the aerobatic performance zone - we call it the "box". This
is nominally a 1,000m cube of air (effectively less 'tall' for any class below unlimited....) with its lower face at

100m above the ground and defined by two land-based axes:

O The "A" or main box axis is aligned with the
competition wind (flight along this axis will
by definition therefore be either into wind

or down wind). i

O The "B" or cross box axis is aligned at 90° |

to the main / "A" axis. I
O Ideally, box markers on the ground define ' f

the centre and edges of the box. [ |

O The height above the ground of the . - Mﬁ"/
minimum allowable flying altitude {the b - : f
"bottom" or "base" of the box) varies < = c‘)\» I,'
depending on the class of competition being x .
|

flown — highest for Beginners, lowest for '
Unlimited. A -

O Judges sit in line with the "B" axis, but set ¢6\-"‘"
back about 150m from the nearest edge of Y
the box. This gives them the best vantage Y
point to judge the flights. . ‘ﬂf;\& fr'f'
P
T o
17

O The "competition wind" can be from the left
or right {(always on the main axis) and is
declared by the Contest Director or Chief

Judge before competition flights start.
O The orientation of the box and the wind direction is important — figures must be flown in the correct

direction and on axis, so it is important that judges understand the location and orientation of the box.

If a figure is intended to be flown on the main axis (as indicated by the sequence diagram), any deviations
from this orientation of more than 5 degrees are penalised by a downgrade of 1 point per 5 degrees of error
seen. This applies both to the main "A" axis and the cross "B" box axis. A figure may start on the main axis
and finish on the cross box axis or vice-versa — in each stage of the figure, the correct axis orientation must

be maintained.

Figures that start on the main or "A" axis must be flown in
the correct direction (into wind or down wind) otherwise
the figure is zeroed. This absolute requirement does not
apply to figures started on the "B" axis.

Cloud base
¥ 1,150m min

Figures that start on the "B" or cross box axis do not have
to be flown in a particular direction — although the Box top 1,100m
direction chosen must make sense compared to the | [ 00T B

sequence diagram.
[

If a sequence is interrupted (ie. a "break" is taken) before |
the start of a particular cross box figure then on restarting '
that figure must be flown in the direction established by I' : :

the pilot before the break was taken. -
lI : Baglnnem: 500m

Figures that are flown too high, outside the "box" or that
start behind the judges are penalised either 'by the book'
or under the direction of the Chief Judge. Excursions
beyond the four vertical corners of the box are either

|

I|'

£

Lo . _._._._ _ Advanced: 200m

b Unlimited - 100m

noted by line judges (sitting on the ground 50m outside
- _'_"l-_i'ﬁ"l_\!'l-"_-!'_r!"l__i-"'__{'l-_l'_?_‘“JT"'TI_'_'_

the four corners of the box) and penalised accordingly, or
are reflected in the Framing mark awarded to a pilot by

each judge.

Next - Centre of Gravity track
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J udging: Centre of Gravity Track (CGT)

To judge how well - or badly! - the competing aeroplane flies each aerobatic figure we use one or other of
two equally important criteria:

a) Centre of Gravity Track {explained on this page)

b) Zero Lift Axis {explained on the next three pages)

Centre of Gravity Track {CGT)
The Centre of Gravity Track (refer to it as the CGT) is the imaginary line that the aircraft centre of gravity
draws as it flies along. Note that the longitudinal neutral axis of the aircraft (i.e. the Zero Lift Axis) almost
always points away from this track (in pitch and/or yaw) by an amount which depends on the control inputs
of the pilot, the wind, and the speed of the asroplane - usually with larger angles at slower flying speeds.
O Imagine the aeroplane condensed into a dot, and watch the path that the dot takes through the sky.
O This is the Flight Path, or Track of the aeroplanes' Centre of Gravity.
O Judging the flight path involves comparing the observed CGT path against fixed references such as the
horizon or the 'A' or 'B' axes of the box.

Example-1: ,

The aeroplane is required i Centre of Gravity Track, or CGT
to transit from a vertical
down-ling to horizontal
flight. Although the ZLA
remains horizontal after
the 90° corner has been !
completed, the CGT
continues to descend
below the required
horizontal line.

Example-2: - - w y =
Here the transit is from a o Q o ?

' -li Actual path | i )
ver_tmal up !me to normal path is descending even though attityde is horizontal
horizontal flight. The CGT
must remain in a I;vel Slow Fast
horizontal line, whilst the —ﬂ' m‘ m
aircraft speed will e . 7 . 8- "FE
increase from very slow CGT level whilst speed increases and Angle of Attack reduces

#

to normal / fast.
Tip - 'screw your eyes up' and just concentrate on the movement of the blurred dot in the sky without
moving your head. You can hold a finger up to where the horizontal line started to give you a fixed
reference point for the start of the line. A climbing or descending CGT is usually obvious!

CGT and Angle of Attack
Judges must always look at the CGT and not be "fooled" by a high angle of attack at low speed — this can be
particularly noticeable when the aeroplane is inverted, as the nose will look un-naturally high.
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Judging: The Zero Lift Axis (ZLA) - page 1

The "Zero Lift Axis" of an aircraft is
a function of it's aerodynamics ....
Think of it as an imaginary line, but this
time it is "fixed" to the aircraft and i
runs through the centre of gravity from
nose to tail.

Imagine that an aircraft is flying a true
vertical line in still air, then the ZLA
will be perpendicular to the ground.
The left sketch shows the aeroplane
flying wertically downwards with it's
ZLA through the pitch axis.

Look at the the two plan view 'planes
in the centre and clearly the yaw axis
is perfectly vertical in both cases. In

the one on the right however the pilot

straightened it up before vertical ZLA

Zero Lift Axis, or ZLA

z 3‘“4};
Negat ve

was achieved, and you can see that a
considerable sideways vector to the
CGT is possible - this is a key element
in the art of keeping the aircraft in the
box when it's windy!

L}
has inserted a little roll and yaw during i
the preceding pull or push and carefully ﬁ.‘

-Angle of Attack i

<

Wind
effect

<

1
i

:-‘?CET??

LA ==

=3

Aeroplane silhouette

In different aeroplanes the Zero Lift Axis can be similar
to or very different from the line along which the
fuselage appears to point. Early aerobatic designs with
an upswept floor line behind the pilot can seem very
nose-forward when flying vertical lines (Tipsy Nipper,
Stampe, Pitts etc.) and markedly nose-up when
inverted, while more modern symmetrically shaped
monoplanes (Extra 300, Cap 232, Sukhoi 26 etc.) have
been designed to appear to fly with almost the same
attitude both ways up. The Schleicher ASK-21 glider in
particular displays a marked 'nose-down' attitude that
must be carefully considered on wvertical lines.

positive .- l !
~de T FLATT
I
® &
*l:-n:\ “':}'\ﬁ @g\ -@ng} ;_-;"\
¥ o % & ¢

This 'phantom’ error is most marked in a stall- turn, where the aeroplane can appear quite noticeably positive
on the way up and equally negative on the way down even when it isn't - the bane of a Pitts driver's life.....

Back - Centre of Gravity Track BAeA Judging MNotes vO - 2012
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Judging: The Zero Lift Axis (ZLA) - page 2

In judging - when should we use CGT and when should we use ZLA?

* When the aircraft is flying
horizontal lines or curving,
rotating or rolling manoeuvres
you should judge the aircraft
on CENTRE OF GRAVITY
TRACK {CGT).

®* When we are judging vertical
or 45° lines up or down you
should use the aircraft ZERO
LIFT AXIS (ZLA)

® MNote: CGT is therefore used
during the course of any rolls
placed on vertical or 45°
lines.

®* For rolls placed on a curve,
the curved flight path must
continue accurately during
the roll.

Tail piece....

S,
ST M e S.'rﬂu.- %
' CGT 1 B | — .
: B p—
N'I
ST N :
Wind ; é Line
catr _;" CGT :
- S — ﬁ:.w.-- o
Fast Fast & 9
CGT E Roll
e This part | i
y “isalizea LT glow .
", - \\
i Loo ™, ‘ and must ' <
! ps are ’ ¥ ; M Line
i all CGT... J" be ROUND ! !
EG1}" # Nowind ™. f OG:."- Fast Cormer
.ﬁ:-—-—d-;é’ correction | R 59? o~ - g - -
Fast necessary CGT

Be aware that aircraft types whose Zero Lift Axis does not pass centrally through the tail will appear to
spiral during a perfect roll - even though the ZLA is bang-on target. The Pitts above shows what to expect.

Back - Judging ZLA page 1
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Judging: The Zero Lift Axis (ZLA) - page 3

What about Tell them what you see!

the wind? When you see the aeroplane is deviating from accurate vertical or 45° ZLA, you need
a way to describe what is happening that the other judges understand, and will also
be clear to the pilot when he reads your comments on his judging sheets.

ZLA: How to describe "bad attitudes”
N P'DEITI\FE Taward POSITIVE
T up  erect DOWN
"
Wheels "
diowir
] STEEP 3 :
I fe. mearar ta |
Vertical 1
4 I
NEGATIVE | | NEGATIVE
& - UP @l DOWN
- s . y Toward
& \" - //\'4 Y Imeertad

ra \ "
. Wheels
J SHALLOW \ up |
# - 4 Y
w “ /5'

, |
i = S =
§4 ®, (&)
A i age
A i Forty-five degree lines Vertical lines
Y
i For 45° lines the usual convention is In vertical lines if the aeroplane is tending
E: to use Steep if the attitude is more toward erect flight then call it Positive up or
i: wvertical than it should be, or down, or if it's tending toward inverted flight
Shallow if it is more horizontal. then call it Negative up or down.

When there's a wind of any kind, the cbserved flight path when the aeroplane is flying any other lines than
purely horizontal ones (ie. in vertical and 45° lines) will be angled from perpendicular to the horizon by some
amount. ¥You can hold your finger up to mark the beginning of the upward / downward line or use your
peripheral vision to keep track of the flight path in relation to visible 'fixed" ground features, and you'll
recognise this quite easily. Howewver... the effect of this wind and/or 'crooked' CGT must be completely
ignored by the judge, who should only evaluate the accuracy of the aeroplane's attitude - in other words,
judge only the ZLA.

Back - Zero Lift Axis - page 2 BAeA Judging MNotes vO - 2012 MNext - Marking the Figures - Basic Rules
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J udgi NQg: The basic rules of Judging - page 1

Every figure starts with a potential 'perfect' mark or grade of 10 points.

Each Judge deducts points {to the nearest ¥2) from the starting 'bank’ of 10 for errors seen, to arrive at his
or her personal final mark for each figure. This is a fawlt driven process - you're not marking "goodness”.

®* On the "A" or main box axis (into or out-of- .

wind) every figure MUST be flown in the A CGT o
correct direction relative to the official Aresti e
wind. Figures flown in the wrong direction symbol Slow E  Corner
MUST get a 'Hard' zero mark. 1.7.1 Line ' o
® On the "B" or cross box axis the direction of | 9-1.1.2 Roll ' 5 D Line
flight is not a judging criterion, the pilot can | i
choose either way. At a restart after a
break howewver the original direction of flight
MUST be maintained.
. . 4 =
®* Figures must start and end in erect or 8 C Roll

Powered aircraft must fly with a perfectly
horizontal CGT, whilst gliders can fly with
their CGT at a consistent angle of glide-
slope to maintain speed.

® The first figure of any sequence starts as 3 B Line
the aircraft leaves horizontal flight. For all
subsequent figures, the figure finishes as
- ! i . CGT J
soon as the aircraft achieves horizontal n % A Corner
flight. All flight thereafter belongs to the | - W""" )
next figure. Fast

inverted level flight on the "A" or "B" axis. :

* For every 5° of yaw, pitch or roll by which the aircraft CGT or ZLA differs from what is required
when starting, at all 'key' points and at the exit from each figure, you should deduct one point. A
cumulative error in any figure of more than 45° must by definition result in a mark of 0.0

In the diagram above: Radii 'A' and 'E' need not Lines 'B' and 'D' must be the same length.
be the same, but 'E' is ~ for a 2/1 ratic : deduct 2 marks.
flown much more slowly. ~ for a 3/1 ratio : deduct 3 marks.

~ no line at all : deduct 4 marks.
Forexample . ...

If the aircraft above starts the figure with 5° nose-up, no yaw and between 5° and 10° of bank....
.... during the figure it is pitched OK but yawed 5° and rolled 10° off axis at a key point .....
.... and it ends with 5° of yaw, between 0° and 5° nose-down and no bank angle....

The result is: 10 points-1-0-1.5....-0-1-2 ... -1-0.5-0 = 3 marks for that figure

A very important point to remember is that the whole aerobatic judging system :

e Does NOT reward how "good" a figure looks - this would just be wow-factor judging....
e [t DOES downgrade from a fixed "bank" {10) to penalise specific / observed errors by fixed amounts.

Back - the Zero Lift Axiz page 2 BAeA Judging Notes v9 - 2012 Mext - Judging Rules page 2
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J udgi NQg: The basic rules of Judging - page 2

"Balance"

Line lengths and corner radii should generally be 'balanced’ in size throughout a figure, with the exception of
figures from families 1 & 8, where part loop radii may be different within a figure. However, although the top
radius in the example on the previous page may be smaller than the bottom radius, it should still be flown
with a constant radius and not at a

sharp angle. 7 13 2

It is important that each figure starts o | ' *
and ends in straight and level flight | :
{either erect or inverted). In the [ |
absence of a distinct line, 1 point should : :

be deducted from both the first and the

second figures.

-

: _ Required: Sean:
Here's a simple example which could 1263 then .. 1163 134331

easily cause confusion:

Remember : 5? equals a 1 point downgrade

This is a fundamental rule to have embedded in

your thoughts as you judge. It is used in all Aresti Catalogue numbers:

figures at some point, even if only for the start Symbol 1.1.1.1 - Erect horizontal line

and finish. Half point increments (% or 0.5) are 9.1.3.4 - 360° Horizontal Slow Roll

used, so that if your opinion is:

~ "Batween 5° and 10°" then you should /]l J'
deduct 112 points

~ "A noticeable amount but less than 5°"
then deduct ¥z point - All CGT *

Here's an example of a badly flown figure:
The aircraft drops sharply during the slow roll. 'W""*-- - .

What is the angle between the CGT track and N__ )

$x
-

the true horizontal?

~ Deduct 1 point for each 5°

Rolling & Pitching:

~ For each wvariation in roll rate:
deduct 1 point

~ For stopping = 45° from the finish:
deduct 1 point per 5° the stop was 'early’ '""*;'. i

However: 2 visible stoppage then a A

continuation in roll must lead to a Hard Zero, -

as this converts a slow roll to hesitation roll !

(there's one exception - see rolling turns).

Back - Judging Rules page 1 BAeA Judging MNotes vO - 2012 Mext - Turns
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Judging: Turns

This is not a PPL turn!

The figure is indeed a level turn, however in this case it must pot be flown with with the usual "co-ordinated"
roll-and-yaw. Here we want a crisply started initial partial roll to establish a bank angle of at least 60 degrees
without any change in heading, then immediately a constant rate turn for the whole heading change with no
variation in bank angle, to a stop on heading whilst still rolled that instantly precedes a balancing partial roll
to return to level flight. Think of the jerky actions of a mime artist - that's the style we want.

Roll into the turn:
® Start from level flight on

heading CGT CGT Briskly initiate
* Roll briskly to at least 60° Straight + level Foll 60" min fuirm hera
with no heading change, > :I:

ie. just like the first 60° of I
a slow roll.

* The aeroplane CGT should
remain level throughout
the roll

Turn:

* Constant bank angle
Constant turn rate

®* Constant rate of turn 2 bank andle

® Maintain level (altitude) Aresti symbol . <

* Stop on heading Cat No. 2.1.1.1 = 80" erect turn

1

Roll out:

* Roll briskly back to wings-
level flight

* No change in heading!
* Constant roll rate

® The rate of roll in and out
of the turn should be even

What is not judged:

®* The shape of the tumn,
this is not a wind
corrected figure

* The size of the turn

Practical Tips:
®* Check that the heading is correct at the start of the turn

® Be careful of optical effects — the aeroplane will look as if it is climbing when it's coming towards you and
descending when it is going away from you {CHECK).

®* Think about the direction turned — it matters if the figure is onto the "A" axis.

® | ook for 'crabbing' at the end of the turn, ie. sliding sideways with off-angle CGT although the ZLA
remains correct. The aeroplane should be 'square’ to the box and flying directly along the correct axis.

Back - the basic rules BAeA Judging Notes v9 - 2012 Mewxt - rolling circles
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J udging: Rolling Circles - page 1

Amazingly - there are 72 variations of the Rolling Circle ...

Luckily for us they are all basically similar, and they all follow the same set of rules and judging criteria. The

fundamental building blocks are:

® There are four different amounts of turn - 90°, 180°, 270° and 360°.

®* The rolls can be "inwards" where the inner wing goes downwards at the start, or "outwards" where the
inner wing goes upwards at the start. Many rolling turns combine both inwards and outwards rolls.

®* The manoeuvre is commenced from erect or inverted flight, on either the "A" or "B" axis. The exit can be
either erect or inverted depending on the specific figure, and must be aligned with a major axis.

® In "still" air each roll segment will cover 90°, 120°, 180 or 360° of the circle. However, these compass
points are NEVER used whilst judging the figure, only the CGT and continuous attitude of the aeroplane.

Start: K ints:

* Level entry, on heading. -?:Yuﬁ;tam rate of turn round the circle é%,‘,

® Brisk start to first roll. * Constant rate of roll at all times TS dey

Throughout: . Corll.stant @lr!yda—m climbs and dives ﬁ_‘__ _

® CGT should be horizontal, * No “crabbing” at the exit point ,, *
with constant altitude. . I .

® The rate of change of ~ &
direction throughout the o —
turn should be constant. . ’ Ve,

® A constant rate of roll - if g;ﬁﬂ;sggfgﬂl - N *
you see a flick-roll then 180° inwards rolling turn T I
give a Perception Zero. rd kY e

® There should be no pause | _ _ — e —— a5 -
between required changes = RS N\ .
of roll direction. ﬂhﬁ ' -

® The required rolls should - B S - —=
be completed exactly at
the exit point.

Finish:

®* Stop on heading and without remaining bank angle or yaw.

Marking:

® For every clear variation in the rate of roll or the rate of turn give a downgrade of half to one point.

® Fach stoppage in the rate of roll or the turn must receive a downgrade of one to two points.

® For climbing or diving errors the deduction is 1 point for each 5° or 100ft of altitude departure from level.

®* At the start and end points the usual 1 point per 5° downgrade applies to CGT errors in the axis or
direction of flight and to mistakes in presentation of the correct wings-level attitude.

®* Even integration of the rolls may be expected at the end of each roll segment, but this is only a guide as to
how well the pilot is co-ordinating the rolls and turn. Do not cumulate errors at the compass points, just
concentrate on the start and end points and the regularity and correctness of events throughout.

® If the number of rolls is wrong - too many or too few - then give a Hard Zero (HZ).
® If 3 flick-roll is seen at any stage (they should all be slow rolls!) then give a Perception Zero (PZ).

What is not judged:
® The shape of the turn, this is not a wind corrected figure.
® The size of the turn.

Practical Tips:

® Check that the heading is correct at the start of the turn.

®* Be careful of optical effects - the aeroplane will look as if it is climbing when it's coming towards you and
descending when it is going away from you (CHECK!).

®* Think about the direction turned - it matters if the figure is onto the "A" axis.

®* Always take a moment to check that the required "inwards" {inner wing going down) or "outwards" inner
wing going up) roll direction is in the right direction - if the roll goes the wrong way, it's a HZ.

® | ook for 'crabbing' at the end of the turn, ie. sliding sideways with off-angle CGT although the ZLA remains
correct. The aeroplane should be 'square' to the box and flying directly along the correct axis.

Back - turns BAeA Judging Notes v9 - 2012 Rolling Circles - page 2
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J udging: Rolling Circles - page 2

Judging the "not so good" rolling circles

Rolling circles or turns are one of the most complex
figures in the catalogue to judge, and they also
happen to be pretty difficult to fly accurately.
Throughout the figure, which can last as long
as 20 seconds, you must look out for and
cumulate errors that arise from:

Roll starts on correct axis
but with very little turn ...

Pilot “pulls"” to change
~ direction by nearly 45° of turn

Roll at 45"

of turn in

almost a
straight line

y Pilot “pushes"
e ' to change direction

: Ii by nearly 45° of turn
y Roll finishes with
hardly any turn

fo make correct
final attitude, but ...

®* Variations in the angular rate of roll.

® ‘fariations in the angular rate of
the turn.

® ‘fariations on the altitude of
the flight path.

® The wings-level accuracy of
any mid-figure changes in the
direction of roll.

®* The angle of roll at the beginning
and especially the end of the figure,
where a good deal of yaw angle and
'skidding' of the aeroplane is also likely.

The problem for pilots is that what the rules
demand is in reality extremely difficult to achieve.
Maintaining the same rate of roll and turn and flying \/,
at a fixed altitude while the wings are within 20-30° of

level is a very demanding task, as many aeroplanes lack
the rudder authority to produce the co-ordinated yaw and
turn necessary. A solution often seen is for the pilot to apply

extra 'pull’ or 'push’ during the wings-vertical sectors to co-ordinate the whole picture at the 45° and 90°

points, causing two variations in the rate of turn during every half-roll as the aeroplane first trails and then
leads the smooth turn that is required.

Flight-path exit line

is not on the true axis
because the aesroplane is

skidding sideways

The problem for judges is that the sheer size and overall timescale of the figure combined with the relatively
slow rate of simultaneous roll and turn and height variation make it very difficult to isolate and identify the
subtle changes that almost inevitably occur. Applying the fixed downgrades demanded by the rules is much
harder than with the more snappy figures, the tendency being to to err on the safe side and be 'kind' to the
pilot. In judging however you must always compare what you actually see against the precise standard
required, recognise the errors and subtract the appropriate downgrades; rolling circles are not an exception!

In reality therefore:

Often you will see something like the sketch above rather than the idealised diagram on the previous page.
There will be periods of rolling but with a very low rate of turn while the roll angle is within 20-30° of wings
level, interspersed with pericds of much higher turn rate as the wings pass through the vertical position
where the pilot can use 'pull' and 'push' to bring the total amount of turn up to match the roll. Hold your
pencil up in line with the axis of the fuselage to monitor the true rate of turn throughout the figure, and you
will clearly see the turn rate rise and fall. The aeroplane may also 'porpoise' up and down, depending on
whether the outer wing is above or below the horizon, leading to significant changes in altitude.

In the case shown above, assuming that there is a constant roll rate but obvious discrepancies in the rate of
turn due to clear evidence of excessive 'pulling' and 'pushing' and also some minor height variation:

Downgrades:
®* Change in the rate of turn (four times @ 1 point each) 4.0
e \ariation in height of 100ft {not shown above, but ...} 1.0

e Exit flight-path angled about 10° away from the intended axis 2.0
Final mark: 5.0

In practice, to receive a mark greater than 7.5, a rolling turn must be flown to a very high standard !

Back - rolling circles page 1 BAeA Judging Notes vO - 2012 Next - slow rolls
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Judging: Slow rolls

Slow rolls — many of which include hesitations - are sometimes called aileron rolls to distinguish them from
flick or snap rolls. In a slow roll the rotation is primarily driven by aileron action, whereas a flick roll combines

yaw and pitch inputs to cause 'auto-rotation'.

Key points:

®* The start and finish of each element of a roll
should be crisp, and each hesitation must be
at the correct angle of roll {(with the usual 1
point per 5° error deductions).

®* The rhythm and the rate of roll must be
consistent throughout and between any
hesitation elements.

®* The CGT during and after a horizontal roll
should be exactly in line with the CGT before
it.

Many variations of slow rolls are used in a great
variety of figures, often preceded and followed
by lines which must be judged for CGT {where
horizontal) or ZLA (where at 45° or in the
vertical) and also for comparative length. Height
gain or loss during horizontal rolls and barrelling
around any angle of line are cbvious errors. If the
wrong type of roll is seen (a hesitation is missed
or added etc.) then the whole figure is wrong,
and it must be awarded a (hard) zero mark.

Judging criteria:
®* The rate of roll must be constant
* The roll must be in a constant plane {axial)
* Must be no change in direction of flight
®* Accurate angle stops between elements
* Maintain axis in level, 45° or vertical flight
What is not judged:
®* The speed of roll, although in a point roll
every element must be at the same rate
between hesitations

Practical tips:
* Check heading at the start and end of the roll

Look for heading when aeroplane is inverted
Donst be wowed by speed of roll

Accuracy is more important than speed
Penalise "bounced" stops

Look for under or over rotation of the roll

Arasti symbaol
1.1.1.1 - Erect horizontal line
0,234 - Two point 360° Slow Roll

-

CGT throuwghout ... ...

Hesitate ,
Entry | Rolf | inverted ‘ Roll | Exit
Aresti symbol of
1.1.3.1 - Erect > Invered climbing 45° ling cot™

9.4.2.2 - Two point 180° roll &t CGT
~- e .
gl

2x4 7
e

y'- —%f\ ©
-Faszcm -C:G:( % \/

Check that the aeroplane does not climb or descend
Lock carefully at the end of the roll to make sure that the aeroplane is not crabbed off axis

Back - rolling circles

BAeA Judging Notes v9 - 2012

Next - flick rolls
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