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pur poses.
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RIGHTSTO FAI INTERNATIONAL SPORTING EVENTS

All international sporting events organised wholly or partly under the rules of the Fédération Aéronautique
Internationale (FAI) Sporting Code are termed FAI International Sporting Events. Under the FAI Statutes, FAI
owns and controls al rights relating to FAI International Sporting Events. FAl Members shall, within their
national territories, enforce FAI ownership of FAI International Sporting Events and require them to be
registered in the FAI Sporting Calendar.

Permission and authority to exploit any rights to any commercial activity at such events, including but not
limited to advertising at or for such events, use of the event name or logo for merchandising purposes and use
of any sound and/or image, whether recorded el ectronically or otherwise or transmitted in real time, must be
sought by way of prior agreement with FAI. Thisincludes specifically al rights to the use of any material,
electronic or other, that forms part of any method or system for judging, scoring, performance evaluation or
information utilised in any FAI International Sporting Event.

Each FAI Air Sport Commission is authorised to negotiate prior agreements on behalf of FAI with FAI
Members or other entities as appropriate, of the transfer of al or parts of the rights to any FAI International
Sporting Event (except World Air Games events) which is organised wholly or partly under the Sporting Code
section for which that Commission is responsible. Any such transfer of rights shall be by “ Organiser
Agreement” as specified in the current FAI Bylaws Chapter 1, para 1.2 “Rulesfor Transfer of Rightsto FAI
International Sporting Events”.

Any person or legal entity which accepts the responsibility for organising an FAI Sporting Event, whether or
not by written agreement, in doing so aso accepts the proprietary rights of FAI as stated above. Where no
formal transfer of rights has been established, FAI retains all rights to the event. Regardless of any agreement
or transfer of rights, FAI shall have, free of charge for its own archival and/or promotional use, full accessto
any sound and/or visual images of any FAI Sporting Event, and always reservesitself the right to have any and
all parts of any event recorded, filmed and/or photographed for such use, without charge.
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REGULATIONSFOR THE ORGANISATION OF WORLD AND CONTINENTAL
AEROBATIC CHAMPIONSHIPSAND INTERNATIONAL AEROBATIC COMPETITIONS

ADMINISTRATIVE ARRANGEMENTS
Entry Fees
World Championships:

a) Every Nationad Aero Club sending ateam or solo pilot or officials to World Championships must
pay an entry fee for each member of the official team, solo competitors and officials (except
judges) to the organising Aero Club.

b) Entry feeswill be fixed by CIVA on agreement with the organisers.

¢) The organising Aero Club will notify National Aero Clubs of the date of payment and of the
receiving agency.

d) Entry fees will be refunded if the World Aerobatic Championships do not take place.
Continental Championships and International Competitions:

a) Every Nationa Aero Club sending participants and officials to the event will pay entry feesto the
organizing Aero Club.

b) Entry feeswill be fixed by CIVA on agreement with the organisers.

c¢) Entry fees will be refunded if the event does not take place.

d) The decision on refunding the entry feesfor other reasonsis|eft to the organisers.
€) No entry fees are required for judges.

Accommodation, Food, Medical Services

At World Championships, the organisers will provide adequate accommodation and food for the
duration of the event to al members of official teams, solo competitors, officials and other assistants
for whom entry fees have been paid, on the understanding that no extra charges will be imposed for
these services. In addition, airfield charges will be covered for those persons for whom entry fees
have been paid. It isrecommended areduced fee be offered by the organisers to entrants who desire
to arrange their own accommodation and evening meals.

The organisers will be responsible for adequate medical services being availableto al officia
participants.

Fuel and Oil

At World Championships, aircraft fuel and oil will be provided by the organisers for functional test
flights and contest flights without imposing extra charge.

Technical Services

The organisers will provide technical assistance and hangarage for competing aircraft, if required.
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Interpreters

Interpreters for English and French, working with the International Jury and the Board of Judges, will
be provided by the organisers.

Briefings

Prior to the start of a contest there will be a briefing by the organisers for Chief Delegates or Team
Managers, members of the International Jury and Judges, on flight conditions, the contest
programmes, and any other problems which might arise over the interpretation of the rules.

For familiarisation with and a standardised interpretation of the judging rules the Chief Judge will
hold seminars with the Judges and Team Managers or other representatives of each team, and carry
out at least one judging test for which a non-competing pilot shall be available. Throughout the
duration of the contest the Chief Judge will hold routine evaluation meetings with the Judges.

Before the beginning of competition flying, on each competition day, a briefing will be held for
competitors, officials, judges and the International Jury on organisational matters concerning the
competition day, on meteorological conditions, etc. The briefing should last not longer than 30
minutes.

Sequence of Flights (Drawing of L ots)

The sequence of flights for Programmes Q and 4 of Championships and International Competitions
will be determined by lot to be arranged by the Contest Director or his Assistant, in the presence of a
representative of the International Jury. Each competitor will draw his or her own lot. In the event a
competitor is not present to draw his or her own lot, a member of that competitor’s team may do so.

In Programmes 1, 2, and 3, the official combined standings from the previous programme(s) will be
used, in reverse order, to determine the order of flight for all but the top 10 pilots in those standings.
The results of Programme Q will only be used with respect to Programme 1. The top 10 pilotsin each
set of standings will draw lots as described in paragraph 1.1.7.1.

The sequence of flights may be altered by the International Jury if specia circumstances require.

The organisers will ensure that the first two flights of each competition day and each programme,
including Programme 4, will be by non-competing pilots. The Contest Director, with the
concurrence of the Chief Judge, may delete the second warm up flight. Team reserve pilots will be
utilized, to the extent they are available, by the organisers for this purpose in an equitable way. The
intent of this regulation isto permit judges to see awide variety of aircraft during the warm up
flights.

PROGRAMMES OF WORLD AND CONTINENTAL CHAMPIONSHIPS
Competition Flights

Each competitor will make up to four competition flights (Programmes Q, 1, 2 and 3) depending on
the cuts made in accordance with 1.2.5.2. Programme 4 will be flown by the highest placed
competitors in accordance with the Sporting Code, Section 6, Rule 1.3.1.1.(c).
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Before the wing-dipping at the start of each competition flight in Programmes 1, 2, 3, and 4 itis
recommended that all pilots perform safety manoeuvres as follows. These figures are optional but, if
flown, may only be flown once, in any order, and in the same line without any change in direction of
flight of more than 90 degrees. They must be flown inside the performance zone:

® j_____| o — — — and,
\\ //
[ | = | o

Programme Q - The Known Compulsory Programme

—

The Known Compul sory Programme will be composed of figuresin normal and inverted flight
performed consecutively and continuously, observing the prescribed sequence of the flights.

The programme must be such asto enable competitorsto fly all figures safely in the aircraft available
to them, provided that the aircraft meet the requirements of normal technical standards. The figures
will be selected from the FAI Aerobatic Catalogue as currently amended by CIVA.

Programme Q of a World Championship will be selected and made known by CIVA at least six
months prior to the beginning of that World Championships.

Programme 1 - The Free Programme

The Free Programme may be composed of a maximum of 10 figures or combinations of figures. A
combination will be taken as one figure. All figures must be taken from the FAI Aerobatic Catalogue
as currently amended by CIVA. Thetotal difficulty coefficient of all figures and combinations of
figures shall not exceed 420. No figure may exceed 99 K.

The start and finish of Programme 1 must be carried out in normal and inverted level flight.
Competitors may begin and finish their programme at any height between 100 and 1000 metres
above aerodrome level.

Any figure or combination of figureswhich isidentified in the FAIl Aerobatic Catalogue as currently
amended by CIVA may be selected to compose the Free Programme

a) Any figure or combination of figures which is selected must bear the catalogue reference
number(s) and the difficulty coefficient(s) (K) stated in the FAI Aerobatic Catal ogue as currently
amended by CIVA. The numbers and coefficients in the FAl Aerobatic Catalogue will be taken as
definitive.

b) A catalogue reference number may be used only once.

The method of constructing figures and calculating difficulty coefficientsis as described in the FAI
Aerobatic Catalogue as currently amended by CIVA.

a) The character and composition of basic figures must not be changed when combining other figures
with them.



CIVA REGULATIONS
Part 1 - Powered Aircraft (Unlimited Category) Version 2004-1

b) The direction of rotation of rollsis not prescribed.

However:

(i)  Whenrallsarein continuous rotation, the tips of the symbols are to be linked by asmall line.

(@ii)  Inun-linked rolls performed in the same direction, no line links the symbols but the tips must
be drawn pointing in the same direction.

(itf)  In oppositerollsthe tips of the symbols must be drawn pointing in opposite directions.

¢) Un-linked rollsin the same direction must be of different types. The two types of rolls are defined
asfollows:

(i) Aileronrolls(slow rolls and hesitation rolls).
(i)  Flick rolls (positive and negative).

1.2.3.6. Versdtility Inorder to achieve versatility in the design of Programme 1, it is a mandatory
requirement that competitors shall include the following:

A minimum of 1 figure from Family 1

A minimum of 1 figure from Family 2.5t0 2.15 and 2.17 to 2.20
A minimum of 1 figure and not more than 3 figures from Family 5
A minimum of 1 figure from Family 6

A minimum of 1 figure from Family 7

A minimum of 1 figure from Family 8

A maximum of 4 figures from Family 8.1-8.4

Only 1 figure from Family 9.11 or 9.12

In addition, at least 2 positive (9.9) and 2 negative (9.10) figures must be included. At least one
figure must contain oppositerolls.

Programmes not including these figures will not be accepted.

1.2.37.

a) Not later than 48 hours before the start of Programme 1, each competitor must submit three
standard CIVA forms for the programme as appropriate to the Contest Director for verification of
compliance with the relevant Rules. These forms must be completed legibly in inks which do not
compromise subsequent photocopying.

b) Form ‘A’ will show all symbols, catalogue reference numbers and coefficients.

¢) Form ‘B’ will show the continuous sequence of the programme as it would be flown with the wind
blowing from right to left.

d) Form *C" will show the continuous sequence of the programme as it would be flown with the wind
blowing from left to right.

€) Forms ‘B’ and ‘C’ must carry the correct symbol for the wind direction.

f) Theformswill include the conventional symbols, catalogue numbers and coefficients only. No
account will be taken of any other writing or notation.

1.2.38.

a) It shall be the duty of the Contest Officialsto check the catal ogue reference numbers on form ‘A’
of each competitor with the symbolson forms ‘B’ and ‘' C’, taking the reference numbersin the

6
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FAI Aerabatic Catalogue (as amended by CIVA) as the basic criteriafor deciding compliance with
the Rules of this section.

b) The final responsibility for the correctness and compatibility of forms*’A', ‘B’, and ‘C’ lieswith
the competitor. Any inaccuraciesin the drawing of symbols or in the quoting of coefficients, or
the discovery of any cases of repetition of figures, will be referred to the competitor's Team
Manager so that the forms may be corrected and resubmitted.

¢) The Contest Officials referred to in this rule are those of the organiser.

d) In order to avoid possible alteration and resubmission of forms during the contest, National Aero
Clubs may, if they wish, submit the competitor's forms to the organisers for checking not less than
one month before the beginning of the contest.

Should a competitor disagree with adecision of the Contest Officials concerning his or her
Programme 1, a complaint may be put to the International Jury before flying commencesin
Programme 1. The approved programmes of all competitors will be published before the end of
Programme Q, in sufficient time for complaints and protests to be made. Once the flying of
Programme 1 has started, no complaints of any kind will be accepted by the International Jury on any
aspect of the composition of a competitor's programme.

The organisers will be responsible for reproducing a sufficient number of copies of competitors
programmes to meet the requirements of the contest One set of copies of Programme 1 (Form B
only) areto be provided to each Team prior to the start of this programme

The organisers will be responsible for ensuring that the names of the competitors will not appear on
FormsA, B,and C

A bonus score will be added to the total score before penalties, for each figure less than 10 which
goes to make up atotal sequence Bonus points will be calculated using the percentagesin the
following table and added to the competitor’ s final score automatically by the computer scoring
program:

# Of Figures
Bonus Pts % 3.0 6.5 105 | 15.0

Programme 2 - The First Unknown Compulsory Programme

For the Unknown Compulsory Programme, figures will be chosen from Appendix 3. A
representative of every National Aero Club which has apilot (or pilots) competing may submit one
figure with a coefficient of no lessthan 15. A maximum of 10 figures may be submitted. If there are
more than 10 Aero Clubs participating, the International Jury will conduct a random drawing to
determine which Aero Clubs will submit figures (see 1.2.4.4.). Repetition of any figure with the
same catal ogue number is not allowed.

Sequences for Programme 2 are to be composed using the 10 figures submitted by the Aero Clubs
and additional figures from Appendix 3, solely to aid in composition.

a) In the selection of figuresfor Programme 2, there will be alimit on the number of figures selected
from the following:

Maximum of 2 figures alowed from: Family 1.6-1.11, Columns 3 & 4.

Maximum of 2 figures allowed from: Family 8.1-8.4, 8.15-8.18, 8.31-8.34, Columns 3 & 4.
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Maximum of 6 flick rolls, only 4 of which can be from the same family (9.9 or 9.10). A minimum
of oneflick roll must be avertical climbing manoeuvre (9.9.1., 9.9.6., 9.10.1., or 9.10.6.).

b) There will not be more than 1 flick roll (Family 9) per figure.
¢) Sequences will consist of no more than 14 figures.

The contest organiser shall provide copies of the list of figuresto all competing National Aero Clubs,
and each club may submit a sequence for Programme 2 composed of these figures to the International
Jury. Additionally, the contest organiser will determine the deadline for submitting proposed
Programme 2 sequences.

a) The International Jury will select one of the submitted sequences for use as Programme 2 and will
insure al figures are as drawn by the National Aero Clubs submitting them, ie entry/exit directions
are asdrawn.

b) The International Jury may ater the submitted sequence, if necessary, for safety reasons.

If there are pilots competing in Programme 2 from more than 10 National Aero Clubs, 10 of their
representatives will be selected to choose figures for the Unknown Compulsory Programme. No
team shall have the automatic right to submit afigure. If there are pilots from fewer than 10 National
Aero Clubs participating in Programme 2, their representatives will still select only one figure each.
The remaining figures will be selected by the International Jury.

Figures shall be selected taking into account the performance characteristics of each competing
aircraft and the safety of all pilots.

The Unknown Compulsory Programme, after being approved by the Chief Delegates or their
representatives, will be announced to competitors by the International Jury not less than 24 hours
before the time at which the programme is to be flown.

Training for the Unknown Compulsory Programme is not permitted. Competitors violating this
regulation will be disgualified.

Thelist of figures for Programme 2 (Rule 1.2.4.1.) and Appendix 3 shall be re-approved at each
meeting of CIVA which immediately precedes a World Championship If, within 2 hours of
publication, the sequence of figures for Programme 2 chosen by the International Jury (Rule 1.2.4.3.)
is shown by ateam's representative or solo competitor to be dangerous, then the International Jury
shall redesign the sequence without changing the figures selected under Rule 1.2.4.1.

Programme 3 - The Second Unknown Compulsory Programme

Programme 3 will be composed and conducted under the same rules as Programme 2 (1.2.4.) A
separate drawing of lots of Aero Clubs eligible to submit figures will be held. The International Jury
will select a sequence from those submitted as under the provisions of 1.2.4. for Programme 2. The
intent of this regulation is that sequences will be different from those submitted for Programme 2,
composed with the new figures submitted by Aero Clubsfor Programme 3.

The organisers must allow sufficient time between unknown programmes such that no competitor
shall be required to fly less than six hours after landing from his or her previous flight.
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Programme 4 - The Final Freestyle Programme

The selection of figures or figure combinations for this programme need not be made with reference
to the FAI Aerobatic Catalogue; there will be no limitation on the number of figures and the total
difficulty coefficient.

The start and finish of Programme 4 may be in normal or inverted flight on a horizontal, ascending or
descending path, which must not deviate from the horizontal by more than 45 degrees. Competitors
may begin or finish their programme at any height between 100 and 1000 metres above aerodrome
level.

There will be no submission of forms containing the sequence of figures to the Contest Director.
Smoke may be used at the option of each individual pilot.

INTERNATIONAL COMPETITIONS

Programmes

a) Programme Q: ................. Known Compulsory Programme
Programme 1................... The Free Programme
Programme 2................... The First Unknown Compulsory Programme
Programme 3................... The Second Unknown Compulsory Programme
Programme4................... The Final Free Programme

Note - it is recommended that the selection of the figures and the composition of Programmes Q, 1,
2, 3and 4 follow the rules as applied to World Championships.

At least three programmes (ie Known, Free, and Unknown Programme) are required.

b) The decision on the number of competitors who will have to fly the Final Freestyle Programme
will be left to the organisers, but should be handled similarly to the Rules for World
Championships.

Winnersand Placings

a) The winners and the second and third placings in the overall Class and Team competitions will be
established.

b) The winners and the second and third placings will be honoured appropriately by the organisers.
OPERATING REGULATIONS

Video/Audio Devices

Video cameras may be mounted in/on competition aircraft at the discretion of the pilot.

The use of technical devices (other than safety devices or the Huber height measuring device — see
Appendix 7) to convey audible information to the pilot is not permitted during World and
Continental Championships except for aradio set with ablocked " Safety Frequency”. Radio sets are
required and must be able to be tuned to the "Safety Frequency”. Any other devices, which are not
permitted, will either be removed from the competing aircraft or rendered inoperative and sealed by
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the Technical Commission. Receiving any kind of audible information from any unauthorised
technical device will make the competitor liable to disgualification from the contest.

Failure of acompetitor's radio after arrival at the contest site will not be grounds for disqualification.
The contest organisers will arrange other means for the safe and orderly dispatch of these pilots.

Radios, set to the "Safety Frequency”, are only for communication from the Chief Judge to the
competing pilot for box control purposes and to serve urgent flight safety matters. Use of the Safety
Frequency may be discontinued at the discretion of the International Jury if problems occur which
compromise its security. Inthat case, radios will be rendered non-operational by the Technical
Commission.

The "Safety Frequency" will be selected by the organisers and given to the competitor together with
the competition papers. The"Safety Frequency" will be monitored during all competition flights,
and possibly recorded on tape.

The organisers (the Technical Commission) will be responsible for technically adequate sealing of
radios (without penetrating the interior) assuring that no frequency other than the "Safety Freguency”
can be used.

Once airborne, and before entering the Performance Zone, a pilot may call the Chief Judge on the
safety frequency, saying: “Number X, radio check”. The Chief Judge must respond to this call if he
hearsit. If he/she hears no response, the pilot may elect to land asin the case of any other technical
defect, in accordance with section 1.4.7.

The standard phraseology in the event that the time limit is exceeded will be the Chief Judge saying
“Time, time, time” and no other. The standard phraseology in the event that a break isrequired for
safety reasons will be the Chief Judge saying “Break, break, break” and no other.

M eteor ological Conditions

Flights will be carried out between the hours of sunrise and sunset at the place of competition. These
times may be extended by the International Jury, if required, to a maximum of 30 minutes either side
of official sunrise and sunset, i.e. SR minus 30 minutes and SS plus 30 minutes. If the visibility
deteriorates within the stated time limits the International Jury will decide upon the start and finish of
the competition.

a) The minimum height of the cloud base must be 50 metres above the maximum height determined
for each competition flight. The minimum prevailing flight visibility, determined with reference to
ground features from the midpoint of the contest area at the maximum height for the competition
flight, must be 5 kilometres. The maximum permissible average wind speed at the surfaceis 12
m/sec. At 500 m the maximum permissible average headwind component is 12 m/sec. Maximum
crosswind components, in relation to the main axis, are 6 m/sec at the surface and 8 m/sec at 500
m. Maximum tail wind component at the surface and 500 mis 3 m/sec. Competition flight will
not take place in precipitation.

b) After an interruption for the wind exceeding the limit above, flying shall not be resumed until the
wind speed has stabilized at or below the limits for 30 minutes.

¢) The decision with regard to the into-wind direction of flight shall take into account the

predominant direction of the actual winds. Flying at the start of each day and each flight
programme shall commence into the most direct prevailing wind.

10



14.23.

14.24.

1.4.25.

CIVA REGULATIONS
Part 1 - Powered Aircraft (Unlimited Category) Version 2004-1

d) In circumstances where intermittent low cloud is passing through the Performance Zone, followed
by clear patches of wesather, the Contest Director in conjunction with both the International Jury
and the Chief Judge, may waive the time limit for the completion of the programme, thus alowing
a competitor to orbit if so desired, until the Zoneis clear.

a) The Contest Director must provide the competitors, the Chief Judge, the Board of Judges and the
International Jury with half-hourly information on weather conditions and, at shorter intervals, on
wind speed and direction at 500 m height if required due to meteorological devel opments.

b) The wind speed and direction must be measured on the site of the competition, or in the immediate
vicinity (lessthan 5 nautical miles). The wind speed and direction must be measured by a qualified
weather station crew using the appropriate tools: radar or balloon ascent. Measurement of the wind
speed and direction using an aircraft is not authorized.

¢) The weather bulletin with information on wind speed and direction will be published on a board at
the flight line for competitors upon decision by the Contest Director. The bulletin must include the
time of any change in wind speed and direction as well as the time of the bulletin's publication.
The Team Managers are responsible for passing these data on to their teams. Under stable weather
conditions adequately meeting the above conditions, half-hourly information is not required. The
International Jury will decide upon the necessity of providing this information.

If the meteorological conditions do not meet the requirements of 4, or if the visibility decreases
below 5 km, the Chief Judge after consultation with the International Jury will discontinue
competition flights. Such decision may be taken:

a) if theinformation in the bulletin from the aerodrome weather service was obtained by balloon
ascent.

b) if there isinformation available from competitors who have just finished or discontinued aflight
owing to weather conditions which, in the opinion of the pilot, were outside the prescribed limits.

¢) if the vigibility isjudged independently by members of the International Jury, the Chief Judge or
the competitors to be below the minimum laid down..

In such cases the members of the International Jury should immediately use an aircraft, to be made
available for this specific purpose, and arrange for a weather reconnaissance flight in order to observe
the horizontal visibility and cloud height.

If the cloud is at least 800 m above aerodrome level, and if amgjority of Chief Delegates agree, the
International Jury may relax the visibility and wind limitations stated above in the interests of
completing the first three competition programmes before the end of the contest period

A competitor may discontinue his or her flight if, in his or her opinion, the weather conditions do not
comply with the competition rules, i.e.

a) If for thefirst four programmes the horizontal visibility deterioratesto lessthan 5 km, or if the
cloud height in the performance zone is lower than the prescribed height (1050 m or 800 m), or if
precipitation becomes apparent: the competitor may discontinue his or her flight before the
beginning of or during the programme. In this case, members of the International Jury should
immediately use their test aircraft in order to check the weather conditions in the performance area
and to reach a decision on the possible repetition of the competition flight.

11
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b) If the wind exceeds the limits specified in 1.4.2.2.: if acompetitor during aflight is not able to
observe such changes and he or she completesthe flight —i.e. if the competitor made his or her
flight under conditions which were disadvantageous as compared with other competitors - this
competitor is entitled to repeat the flight, except in Programmes 2 and 3.

¢) The marking for the repetition for a competitor will be continued from that figure which was flown
under weather conditions that did not comply with the competition Rules. Such decision will be
taken by the Chief Judge on the basis of latest information on the deterioration of the weather
conditions.

d) If acompetitor discontinues his or her flight without sufficient reason, no repetition flight will be
allowed.

a) If during the performance of Programmes Q, 1, 2 or 3 the height of the cloud base is between the
height of 1050 m and 800 m above aerodrome level, the International Jury may alow flightsto be
made in two parts, the competitor being allowed to regain height without penalty to commence the
second part.

b) In the case of Programmes Q, 2 and 3 the International Jury will decide where the break is to
occur; in the case of Programme 1, the competitor will indicate on the copies of his or her
sequence (see 1.2.3.7.) by means of ared line the point at which the programme will be broken in
the event of this being permitted. When an interruption occurs dong the y axis, the competitor
must resume his or her flight in the same direction of flight.

¢) If the cloud base subsequently rises to 1050 m pilots may no longer interrupt their flights without
penalty; with due warning, i.e. at least 10 minutes in advance, pilots will be advised by the
Contest Director (or his staff), following advice to him from the International Jury, when they are
to fly without interruption.

Note: even though an interruption may be allowed without penalty by the International Jury, thereis
no obligation for pilotsto interrupt their flight.

Conduct of Competition Flights

Competition flights at Championships and International Competitions will be made separately in the
sequence determined by the drawing of lots or by rank order, as appropriate. No competitor may
commence a competition programme before completing the previous one.

The direction of flight for the start of the Compulsory Programmes shall be determined by the
International Jury. The International Jury shall also determine the alignment of the main axis for the
Free Programme (Programme 1), but the competitor may choose to start his or her first figure along
either axisin either direction, provided he or she shows clearly on the drawings of hisor her
programme the direction to be chosen. No flight shall be required to take place |ess than 30 minutes
after the direction of flight is determined or subsequently changed.

There will be, if required, a 30 minute break after every two hours of competition flying for the
Board of Judgesto have arest.

The organiser of World and Continental Championships must establish an efficient radio
communication between the contest officials (Contest Director, Chief Judge, Flight Director,
Chairman of the Technica Commission, and International Jury) and supervise the running of the
contest and the contest rules.
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Height Limitations
The following height limitations have been determined for al contest flights:

Upper limit 1000 metres
Lower limit 100 metres

If the organisers do not have any precision height measuring devices avail able, they will nominate a
non-competing pilot who will daily carry out aflight at the heights of 1000, 100 and 50 metres
around the performance zone and along the two axes of the performance zone.

a) Disqualification (for the current programme) for infringements of the lower height limit below
50m, by which air safety is endangered, shall be decided by a two-thirds majority vote of the
Board of Judges.

b) When a precision height measuring device is not available, a competitor will be penalized for an
infringement of the lower height limit of 100 metres or the upper height limit of 2000 metresin
accordance with paragraph 2.3.2.1 if observed by a simple mgjority of the judges.

Performance Zone

The programme will be flown with reference to the longitudinal and lateral axes marked on the
ground. The performance zone will be a clearly and distinctly marked area of 1000 x 1000 metres
whose central point will be the intersection of the axes. The zone must be |located adjacent to a
suitable emergency landing area.

Thelongitudinal (main) and the lateral (secondary) axes shall both be marked by 7 contrasting
marking strips. Only one axis system must be visible at atime. The size of these markers must be at
least 2 x 9 metres, with the longer side aligned with the direction of the axis. The ends of the axes
and the four corners of the box must be clearly marked and also must be at least 2 X 9 metresin size.
On the main axis and near the centre point two arrows will be placed, both pointing into the official
wind as determined by the International Jury.

The colour of the marking strips must be in distinct contrast to the ground and other airfield
markings, which latter should be removed if possible.

If the prescribed wind conditionsin 1.4.2.2. are not fulfilled, the competition will be discontinued.
The International Jury will determine any change of direction of the main axis as may be necessary,
and arrange for arapid shifting of the axes.

Marking of positioning will be carried out by the Board of Judges. Additionally, the recording of
infringements of the performance zone may be carried out either with an electronic positioning
instrument or by Line Judges in accordance with thejudging rules. If an electronic instrument isin
use and becomes inoperable, the International Jury must decide whether Line Judges are to record
zone infringements. If Line Judges are to be used at World Championships, the organiser will
prepare four corners of the performance zone for the use of four Line Judges to cover this eventuality
(see2.1.4.2.and 2.3.3.1)
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Duration of Flight and Signalling Start and Finish

a) Programme Q will have atime limit of 10 minutes maximum from “lift off” to exit from the box
(wing dips at completion of flight). During the flight, the pilot will be permitted to fly practice
figures prior to and after the actual performance of Programme Q. The end of the 10 minute time
limit will be clearly announced by the Chief Judge to the pilot by means of radio. Each
Programme Q figure performed after 10 minutes will not be marked by the judges.

b) Programmes 1-3 must be completed within 15 minutes. (Note: "Lift-off* will be defined asthe
point in time the competitor is visible to the Chief Judge/timers as "off the ground”.)

¢) In Programme 4 there is atime window of between 3 minutes 30 seconds and four minutesin
which to complete the programme, without penalty, after signalling the start of the sequence.

d) The Chief Judge shall indicate by call or signal the time during which the Judges must watch and
mark a programme.

e) If for some reason a general recall is necessary, thiswill be indicated to competitors and Judges by
ared pyrotechnic. A recall is, except in dangerous situations, alowed only up to the beginning of
aprogramme.

a) A competitor must signal the start and finish of each programme, and any interruption, by
distinctly dipping the wing three (3) timesimmediately one after the other by more than 45
degrees. For timing purposes the programme is deemed to start on the return of the wingsto level
after the third wing dip; and is deemed to finish on their return to level after the first of the final
wing dips.

b) The aircraft may start and/or finish the wing dips either inside or outside the aerobatic zone. They
may be in normal or inverted flight or a horizontal, climbing or descending path. If the first figure
in aprogramme beginsin inverted flight, all wing dips must be performed in inverted flight. The
competitor may change his flight attitude from normal to inverted only by a half rall prior to the
first wing dip. The return of wingsto ‘level’ therefore does not necessarily refer to the aircraft
being ‘in level flight’.

¢) A horizontal flightpath is required at the start of the first figure. This horizontal may be started
inside the aerobatic zone or, provided that it is clearly seen to continue inside, it may be started
outside the zone.

M easuresin Case of M echanical Defects

a) In the event of a competing aircraft becoming unserviceable before the start of aflight, the
International Jury may, on the recommendation of the Technical Commission, permit the
competitor to use another aircraft or the same aircraft following the removal of the defect.

b) In the event that atest flight is required and the competitor does not alow a non-competing pilot to
fly hisaircraft for test purposes, a special authorization will be given to the competitor to fly this
test flight under the following conditions:

(i) that the flight will consist of a maximum of three aerobatic figures;
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(i) that these figures will be recommended by the Technical Commission and approved by the
International Jury;
(iii) if the competitor violates these conditions he will be disqualified

a) When a competitor has a mechanical defect in flight and decidesto land, he/she will be required to
taxi (if able) to adesignated secure areathat is protected from spectators and other team members.
Thisareawill be off limitsto everyone except the competitor, the Technical Commission and the
International Jury. An engineer from the competitor's team will be permitted to enter the area with
the concurrence of the Jury. The competitor will be required to remain in his aircraft until the
arrival of amember of the International Jury who will release him and subsequently permit the
aircraft to be worked on and inspected.

b) In the event of a competitor breaking off his or her competition flight in case of technical damage
which is beyond the pilot's control after take-off, he or she may be allowed to repeat the flight
provided that evidence of the damage can be furnished to the Technical Commission within two
hours after landing. For finding the damage only, the following persons will be permitted to work
on the aircraft: the competitor and the mechanic named by the competitor, plus members of the
Technical Commission (except the one belonging to the pilot's Aero Club) and the International
Jury. When the cause of the damage has been found, the damage will be repaired by the mechanic
of the aircraft and other experts, as recommended by the Technical Commission.

Any damage will be counted as such provided it isabreak or deformation found on the aircraft or
engine or their component parts without use of any specia device except a magnifying glass.

The following defects will not be counted:
a) incorrect adjustment;

b) technical trouble caused by dirt if attributed to negligence of the competitor or his’her team. Note:
if it can be ascertained by the Technical Commission that contaminated fuel or oil was supplied by
the organisers, the penalizing rule does not apply;

¢) insufficient or missing safety devices causing a change of settings during the flight.

In cases (a) or (c) (with the exception of the Note in (b)), the competitor will not be permitted to
repeat his or her flight.

The International Jury must, not later than five hours from the landing of the competitor concerned,
decide whether or not a repetition flight will be approved. In case of doubt on the basis of the
statement by the Technical Commission, the International Jury shall decidein favour of the
competitor.

In order to avoid any delay in the progress of the contest, the flight will be repeated at the first
available opportunity closest to the origina flight order evenif thisis prior to the decision of the
International Jury.

The sequence of repetition flights is determined by the sequence of interruptions of competition
flights.

A competitor making arepetition flight must re-fly the entire programme. Judging and scoring will

be continued from the figure during which the technical problem occurred in the interrupted
programme.
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AWARDS
World Championships

The Men's and Women's World Champions respectively will be awarded the Gold Medal and
Diploma of the FAI. The second and third placings will be awarded an FAI Silver and Bronze Medal
respectively and Diplomas of the FAL.

The Overal World Aerobatic Champion of the men or women will be awarded the Jose L. Aresti
Cup.

The Women's World Champion will be awarded the Royal Aero Club Trophy donated by the United
Kingdom.

The World Champions, second, and third placings in the various programmes will be awarded
Medals by the organisers and Diplomas by the FAI Medals will be presented for each Unknown
programme.

The World Champion in the Unknown Programme (combined results from Programmes 2 and 3) will
be awarded the Eric Mller Trophy donated by Switzerland.

The World Champion in the Four Minute Freestyle Programme will be awarded the Manfred
Stréssenreuther Trophy donated by the Federal Republic of Germany.

The Men's and Women's World Team Champions will each be awarded the Gold Team Medal and
Diploma of the FAI. The second and third placings will be awarded FAI Silver and Bronze Team
Medals respectively and Diplomas of the FAI. FAI Gold, Silver and Bronze medals will be awarded
to the respective Team Managers.

The Men's World Team Champions will be awarded the Petr N. Nesterov Cup donated by the USSR.

The Women's World Team Champions will be awarded the FAI Challenge Cup donated by the
USSR.

The top placing Team (Men's or Women'’s) from the southern hemisphere will be awarded the
Southern Cross Trophy donated by South Africa.

The organisers are recommended to give awards at World and Continental Championships to the
Chief Judge, the Panel of Judges, the Chief of the Scoring Office and all the specialistsin the
computing room.

Continental Championships and I nternational Competitions

The Men's and Women's Continental Champions, respectively, will be awarded the Gold Medal and
Diploma of the FAI. The second and third placings will be awarded an FAI Silver and Bronze
Medal, respectively, and Diplomas of FAI.

The Continental Champions, second, and third placingsin the various programmes will be awarded
Medals by the organisers and Diplomas by the FAI.

The Men's and Women's Continental Team Champions will each be awarded the Gold Medal and
Diploma of the FAI. The second and third placings will be awarded FAI Silver and Bronze medals
respectively and Diplomas of the FAI. In accordance with General Section 3.16.3.2., these medals
will be presented to Team Managers only.
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The Overall European Champion will be awarded the Manfred Strossenreuther Trophy donated by
the Federal Republic of Germany.

The European Team Champions will be awarded the Igor Egorov Trophy donated by the USSR.
World Air Games

Medals and Diplomas awarded at the World Air Games will be identical to World Championships
(see15.1)

REGULATIONSFOR THE EVALUATION OF COMPETITION FLIGHTSIN
INTERNATIONAL AEROBATIC EVENTS

EVALUATION OF THE PERFORMANCE
Judges

Each programme of World and Continental Championships will be marked by the Judges using a
standardised system: see Appendix 1 to CIVA Regulations and also 2.3 and 2.4 below. The same
rules should apply to International Competitions.

The marks given by a Judge to apilot of his’her own country shall be included.

Where the majority decision of the Panel of Judgesis required, in a case of disagreement about the
penalisation of the flight of a competitor, the Judge of the same country as the competitor shall
abstain from voting. In case the required simple majority could not be rise from a vote within the
Board of Judges, the Chief Judge shall have a casting vote.

Marksfor Figures

The Judges will independently assess the quality of each figure and its components as performed in
the sequences for Programmes Q, 1, 2 and 3, marking with numbers from 0 to 10, in intervals of 0.5;
for Programme 4 the assessment will be in accordance with 2.1.5. A Hard Zero (HZ) mark will be
awarded if the figure isincorrect or missing, in accordance with Section 2.4.

The scores will be calculated by multiplying the coefficient (K) for each figure by the mark given to
each.

When marking the quality of the performance of individual figures, the Judges have to consider the
following general principles:

a) the geometry of the figures (including shape, radii, angles, plane of flight, direction of flight),
which must be in compliance with the prescribed characterigtics;

b) the precision of the performance, for which there are Marking Criteria set out in Appendix 1;
¢) the distinctly recognizable start and finish of each figure with a horizontal line;

d) For Programmes Q, 1, 2 and 3 note also that the figure flown must be in accordance with the pre-
stated figure in the original sequence;

€) that in judging a figure which comprises a combination of manoeuvres, the marking criteria of its
various components continue to apply, but the combined manoeuvres are to be taken as a unit;

f) that the length of lines and the size of radii caused by the flying characteristics of an aircraft are
not to be taken into account in the marking;
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) that inverted figures are judged by the same criteria as upright figures.

Once horizontal flight path is established at the end of afigure in a sequence, the beginning of the
next figure is considered to have occurred Thisruleis not to be interpreted to mean that a competitor
will incur penalty pointsfor performance zone infringements (see 2.3.3) if the next figure is actualy
performed inside the 50 m boundary of the performance zone

If ajudge misses seeing afigure, or any part of afigure such that a grade cannot be given with full
confidence, the Judge will give amark of “Average” or “A” to that figure.

Calculation of Scores

The calculation of scores for a competitor's programme will be as follows:

The marks given by a Judge are processed according to CIVA Regulations, Appendix 2, with the
final scores being determined for a programme as awhole. The CIV A-approved software
programme must be used and obtained from the President of CIVA.

It shall be a duty of the organiser to arrange for the publication of the competition resultsin
accordance with Rule 2.1.3.1. The marking sheets must be made avail able to the competitors, Chief
Delegates, Team Managers, and Contest Officials for information and/or checking before the start of
the subsequent programme.

A copy of the files generated by the CIV A-approved Computer Scoring System must be availableto
any official or Team Manager upon request. The media used for that copy will be supplied by the
requester and has to be compatible with the computer being used by the contest organisers. This
could include serial or parallel datatransfer techniquesif diskettes are not available. A fee of $25.00
will be charged for the copy of al data, except for the data supplied to the International Jury. A
complete copy of al the files must be sent to the President of CIVA after the contest is finished and
the media used shall be supplied by the contest organiser. No feeswill apply in that case.

Marking of Positioning

If an electronic, radar or radio-controlled tracking instrument is operated, the observance of the
performance zone and of the positions of the individual figures are recorded.

For conventional marking of positioning, the positioning mark will be given by the Board of Judges.
At the discretion of the organiser, infringements of the performance zone may be recorded by Line
Judges.

The competitors should try to perform their programmes within the confines of the performance zone
and in symmetry about the secondary axis. Depending on the aircraft’ s height and on the nature of
the figure being flown, there is a so an optimum range from the judges for the placement of each
figure. At thisrange, the geometrical errorsin the figure, and the precise nature of the figure, are both
clear and easy to assess.

When Line Judges are not used, it is particularly important for each judge to consider the precise
placement of each figure against theideal and aso in relation to the limits of the performance zone.
The highest marks will be given if the central point of a competition flight is above the secondary
axis, and if each figureis optimally placed inside the performance zone. A more full explanation of
the principles of the judging of positioning is given at the end of Appendix 1.

TheK factor accorded to positioning marks will depend on whether infringements of the
performance zone are being recorded and, if so, whether by Line Judges or an electronic instrument
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Infringements Recorded

Flight Programme | No Infringements Electronic Instrument Line Judges
Recorded

Programme Q K =60 K =20 K =10

Programme 1 K =60 K =30 K =20

Progranmes2 & 3 | K=60 K =20 K =10

2.15. Marking of Programme4 (Criteria)
2.15.1. Programme 4 (Fina Freestyle Programme) will be marked under 3 headings as in the table below.
Each of these shall contain sub-headings as detailed in Appendix 1.
Technical Merit 160
Artistic Impression | 160
Positioning 80
Total 400
2.1.6. Official Video Recording
2.1.6.1. Anofficia video recording from the Judges' position must be made of every individua competition
flight in aWorld or Continental Aerobatic Championship. The officia recording must be available
to the International Jury to assist their decision on any protests regarding the evaluation of a
competition flight. The recording shall not be available to competitors or Team Officials at aWorld
or Continental Aerobatic Championship, except in conjunction with the Internationa Jury's decisions
on protests and with their agreement. After the completion of the championships, the recording may
be released by the organisersfor usein training.
2.1.6.2. Theofficia recording shall aso be available to the Chief Judge and the Board of Judgesto assist
their discussions on matters of fact.
2.1.6.3. Organisers must provide quality equipment with qualified operators to insure useful information is
provided to the judges and International Jury for their decisions.
2.2. BASISFOR THE MARKING OF PROGRAMMESQ,1, 2, AND 3
Precision of
individual figures, or | --- Max 420K
Execution
Positioning See2.1.4.5.
2.3. PENALTY POINTSDEDUCTIBLE FROM TOTAL (AVERAGED) SCORES
2.3.1. Time Limitsfor the Programmes
2.3.1.1. Figuresof Programmes Q, 1, 2, and 3 finished beyond the prescribed time for climbing and flying the

programme (see Rule 1.4.6.1) will not be marked by the Judges. The end of the time allowed will be
signalled by the Chief Judge.
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Any deviation, shorter or longer, from the time allowed for Programme 4 will incur 10 penalty points
for each second or fractional part of a second of deviation.

Failure of acompetitor to observe precisely Rule 1.4.6.2 in Programme 4 (signalling start and finish)
will result in a penalty of 150 points. To check and decide on thisis the responsibility of the Chief
Judge assisted by the timekeepers.

Infringement of Height Limits

For every obvious and visually recognised infringement of the lower height limit during the
performance of Programmes Q, 1, 2, 3 and 4, the competitor will be given 250 penalty points; an
additional 250 penalty points will be given for each figure flown completely below the lower height
limit; for aninfringement of the upper height limit 50 penalty points are given. A competitor flying
lower than 50 metres will be disqualified (from the current programme) for causing a dangerous
situation.

If the precision height measuring device is not available, infringements of the lower height limits will
be estimated by the Judges and will be penalised only if asimple majority has recognised the
violation and duly recorded this on their marking sheets. In case the required ssimple majority could
not rise from a vote within the Board of Judges, the Chief Judge shall have a casting vote. An
infringement of the lower 50 m level must be agreed by at least a two-thirds maority of the Judges,
whether the precision height measuring device is available or not.

Infringements of the Performance Zone

The performance zone for all programmes will be 1000 metres each for the main (x) and the cross-
wind (y) axes. For Programmes Q, 1, 2 and 3, infringements may be recorded by atechnical device
or by four Line Judges. Contest organisers may decide to dispense with the recording of
performance zone infringements, in which case the highest K factors will be used for positioning
marks (see 2.1.4.4.). The decision to adopt this option will be published not later than the second
contest bulletin.

For each infringement of the performance zone in Programmes Q, 1, 2 and 3 by more than 50 metres
in the direction of the x-axis and/or the y-axis a pilot will be given 30 penalty points; this applies to
the operation of either the conventional or the technical method (i.e. either visual observation or
tracking).

If the conventiona method is used, each infringement beyond 50 metres outside the performance
zone will be penalised by 30 penalty points, and thereafter, for every figure started beyond 50 metres
outside the performance zone, 30 penalty points will be given.

Aninfringement is considered to have occurred if the fuselage of the aircraft is seen by the Line
Judges to have crossed the line being observed, even if this occurs more than once in asingle figure.

Flight Regulations and Dangerous Flying

Competitors found guilty of violating flight regulations and/or causing a dangerous situation will, on
the recommendation of the International Jury, be disqualified by the Contest Director. The Chief
Judge may, with the agreement of two-thirds of the Board of Judges, exclude a pilot who is not flying
safely or could cause an unsafe situation This would apply from takeoff to touchdown (see Section 6,
1.2.74)

Interruption of a Programme

A competitor will be given 150 penalty pointsif he or sheinterrupts his or her programme:
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a) in order to make a change of attitude or direction between two figures (more than 90°);
b) in order to lose or regain height;

¢) the addition of afigureto a sequence will result in 150 penalty points but al subsequent figures
correctly flown will be marked. For example, if the additional figure flown is arepeat of the
previous figure, the score for the original figure must be retained, even if zero. Under no
circumstances should a competitor be allowed to gain an advantage due to this additional figure.

Violations of Safety M anoeuvres

A penalty of 30 pointswill be given for each and every figure flown outside the box and other than
the prescribed manoeuvres set out in Rule 1.2.1. (b).

PENALTIESAND DEVALUATIONSAPPLICABLE TO MARKSFOR FIGURESIN
PROGRAMMESQ, 1,2, AND 3

It is assumed by aJudge that a contestant is going to fly a perfect figure, therefore he/she starts with
the grade of 10 and proceeds to downgrade this mark (a) by fixed values as prescribed herein, and (b)
by further valuesin conformity with the Judging Criteriain Appendix 1.

The absence of adistinct horizontal start or finish to afigure will reduce the mark by 1 point in each
case for each figure affected.

At the completion of afigure, each deviation from the correct direction of flight path will attract a
reduction of 0.5 points per 2.5° of deviation, 1 point per 5° of deviation.

Asthereisno “free” space between figures (2.1.2.4) any reduction applied in accordance with 2.4.2
must also apply as an error at the start of the subsequent figure.

a) All deviations from the correct geometry (plane of flight, direction of flight, angle of bank), and
for deviations from the proper flight path or the proper attitude (as appropriate), the mark will be
reduced by 1 point per 5° deviation.

b) Over-rotating aroll and rolling the wings back again must be penalised by 1 point per 5° of over-
rotation, even if the correct geometry is resumed afterwards, and no matter how quickly the
correction is made. The same provisions apply when, at the end of aloop or part-loop, the
aircraft's nose is pitched beyond the desired line and then brought back again.

¢) If within afigure two or more lines have to be of the same length, an observed variation must be
penalised by reducing the marks in the following way:

avisiblevariation ..........cccuuee.... with 1 point;
if thelengthvary by 1:2............ with 2 points;
and soforth ......cceevveeceieenee, up to 3 points.

The basisfor judging isthefirst line flown.

d) The absence of one of these lines before OR after aroll hasto be penalised by 1 additional point.
If there are no lines before AND after the roll the total penadlty is 2 pointsonly.

Slow rolls flown in combination with aturn (family 2.3 —2.20) or loop (family 7.5 — 7.6) must be
smoothly continuous: i.e. there must not be any change in the rate of roll from beginning to end. If
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the competitor stops the rall, there will be areduction of the mark by 2 for each stoppage. If thereis
any recognisable variation of the angular velocity about the longitudinal axis, there will be a
reduction of the mark by 1.

Marking criteriafor combinations of rolls with turns and loops will include the even integration of
therollswithin thefigure. If thetotal pre-stated number of rollsis completed before the appropriate
point in the figure, the mark will be reduced by 1 point for every 5° of the remaining segment of the
turn or loop.

A valid mark of 0.0 (a“Soft Zero”) will be given to afigureif the deductions reflecting the
imperfection of the execution of the figure lead to a value lower than the score of 0.5.

A “Hard Zero” will have been deemed to have occurred, and amark of "HZ" will be given to afigure
if, by majority decision of the Judges,

a) any figure is flown which does not conform to the drawing held by the judges for marking
purposes (Form ‘B’ or ‘C’). Note - when afigure is added to a sequence Rule 2.3.5. (c) applies.

b) the remaining segment of the turn or loop (Rule 2.4.6.) exceeds 45° of the whole figure;

c) any deviation from the prescribed direction (Rules 2.4.2. and 2.4.3.) exceeds 45,

d) any other single deviation in geometry/flight path/attitude/rotation (Rule 2.4.4.) exceeds 45°
e) the pre-stated figure or any part of it is omitted;

f) any figure is started behind the Judges.

g) any part of the figure was not visible asit was flown in or behind cloud.

However, if figures subsequent to the hard zero mark are correct and are flown in the correct
direction, they shall be marked in the normal way.

When difficulties occur in interpreting the correct application of the "HZ" mark, the Chief Judge
must call for adiscussion on the spot by the International Judges. The official video may be used in
these discussions to help determine matters of fact, but not of perception. Such discussions shall not
interfere with the subsequent flights. Form A shall be retained until the final decision is made at the
next possible break.

When amix of hard and soft zeroes, hon-zero marks and/or “A” grades exists, the following
resol ution must take place:

“A” grades must first be set aside.

If there is an absolute majority of “HZ” grades among the remaining judgements, then all other
grades must be reduced to “HZ".

If there is no absolute majority for “HZ” then the average will be computed for the valid scoring
grades (including soft zeroes) and applied to “HZ” and “A” grades.

If there are no “HZ” grades but a mixture of non-zero and soft zero marks, then the soft zeroes shall
be included in the averaging process to determine the correct mark to replace the “A” grade.
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APPENDIX 1 TO CIVA REGULATIONS (PART ONE)

CRITERIA FOR JUDGING AEROBATIC FIGURES

A. PREFACE

Thefollowing is an expansion and clarification of the general principles for grading aerobatic figures

stated in CIVA Regulation 2.1.2. The final grade awarded to a figure has many facets, but the first and

most important component in any grade is the geometry of the figure as compared to the true horizon
and Aerobatic Box axes. Geometry is derived from two distinctly different entities: flight path and
attitude.

B. DEFINITIONS

There are some words and phrases which are used consistently throughout the text in a very precise

sense, and it isas well to define at the start the sense in which each is used:

Angle of attack The angle at which the wings of an aeroplane meet the relative airflow.

Angleof incidence  The angle at which the wing is attached to the aeroplane.

Figure Each individual component of a sequence, which may comprise one or more
manoeuvres in combination; it starts and ends with a horizontal line.

Manoeuvre Any one of the basic aerobatic movements, which may be combined to make a
figure (e.g. an avalanche is one figure consisting of two manoeuvres -- loop and
flick roll).

Score/Mark/Point Marks are assigned (from O to 10) by judges, and may be devalued by various
point values. The scoreis calculated by multiplying the judges marks by the
coefficients (K factors) and adding the products.

C. FLIGHT PATH AND ATTITUDE
Flight Path

Vertical Attitude

Judging vertical linesis based on the attitude of the aircraft and not its flight path.
When an aircraft's flight path, in a zero wind condition, is exactly 90 degrees to the
horizon, the wings are being held at the correct angle to produce no lift. The aircraft's '
attitude while in this condition (zero lift) defines the proper judging criterion for

Think of the airplane condensed into a single dot and watch the path this dot takes
% through the sky. Thisisthe flight path, or track, of the aircraft's center of gravity.
Judging the flight path consists of comparing the observed path with fixed

% references such as the horizon or the X and Y axes of the Aerobatic Box.

(Figure 1)

vertical attitude. Thisis called the zero-lift axis.
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@ When this zero-lift axisis vertical, the longitudinal axis of some aircraft may not appear to be vertical.
(Figure2) The Judge must determine the proper vertical attitude for each aircraft type according to its zero-lift
axis. The best opportunity to make this determination is to observe practice flights and note the different
aircrafts vertical attitudes, both up and down.

(b) An aid for judging the perfect vertical (zero-lift) attitude is to observe vertical rolls. During atruly
vertical roll, the aircraft's wings will constantly be paraléel to the horizon, something which is especialy
noticeabl e after 90 degrees of roll.

(c) Be aware that aircraft types whose zero-lift axis does
not pass through the tail will make a spira with the tail during a
perfect vertical roll. From the Judges perspective, this spiral

will look asif thetail is shifting off-axis from the zero-lift axis NO WIND ﬂ m 1}

flight path.

When thereisawind of any kind, the observed flight path will
be offset from perpendicular to the horizon by some degree.
Thiswind effect must be completely ignored by the Judge, who Figure 3
must only evaluate the accuracy of the vertical attitude. (Figure

3)

The 45 Degree Attitude

Thisisthe vertical attitude plus or minus 45 degrees. In view
of the difficulty in judging 45 degree lines accurately, scoring
deductions should be applied with care. When flown into the

wind, a perfect 45 degree line will appear to be steep while the % @m_ mm»%
oppositeistrue when flown downwind. (Fig 8.1.4) Aswith

the vertical attitude, this wind effect must be completely
ignored by the Judge who must only eval uate the accuracy of
the 45 degree attitude. The prescribed deduction is one (1)

point per five (5) degrees of deviation from the correct Figure 4
geometry (0.5 points per 2.5 degrees).

D. GRADING

All transitions from one plane of flight to another should have areasonable and constant radius. The size of
that radiusis not a grading criteria and higher grades are not to be given to "square, high-G" corners.

It should be assumed that a competitor is going to fly a perfect figure, so a Judge starts with agrade of 10. As
the figureis performed, the Judge then beginsto find faults (if any) with what he or she sees, and starts
downgrading as the figure progresses. This system of grading is required by the rules as opposed to waiting
until the figureis finished and assigning a grade based on overall impression. The latter causes the judging to
be erratic and inconsistent.

Summary

Remember, it isthe Judge's job to find fault: be a nit-picker. On the other hand, give agrade of 10 if you seea
perfect figure - but if you are really being critical you won't see too many. Don't get in arut. Guard against
confining your gradesin too narrow arange. If you watch carefully and grade consistently, you will find
yourself giving an occasional 2, 3, or 4 on some sloppy figures that are not quite bad enough for azero. You
will also be giving an occasional 9 or 10 for the superlative figure with which you can find little or no fault.
Take care not to grade on an overall impression of aflight. Be ready to award alow grade for a poor figure
even if you have been grading other figures flown by that competitor with 8'sand 9's.
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On the other hand, when you see a competitor barely getting through the figures and you have been giving 4's
and 5's, don't be afraid to award a 9 for the amost perfect 90 degree turn that you just saw.

Finally, and most importantly, only grade what you see. If you can't see anything wrong with afigure, don't
deduct any points, even if you think there must be something wrong. Always give the competitor the benefit of
the doubt.

E. WIND CORRECTION

There are two kinds of wind correction: correction for figure geometry (shape) and correction for Aerobatic
Box positioning.

The competitor is required to make the shape of all loops and part-loops within a figure perfectly round as seen
by the judge on the ground. Wind correction is required for loops and part-loops within figures so that the
aircraft's flight path describes a constant radius circle or part circle. Remember, the Judge grades for the
roundness of the flight path. Any deviation from perfect roundness must result in a reduction of the score for
that figure.

The competitor is also required to keep the aircraft within the Aerobatic Box.
This becomes more of a problem when awind is blowing at an angle to the X
axis. (Figure 5) The primary method of dealing with cross-box drift isto include
a"wind corrector” figure in the sequence. A wind corrector is afigure which
[p {"%' ﬁ] placesthe aircraft onto the Y axis. BecausetheY axisis non-directional, the
competitor can turn onto the Y axisin the direction which will allow an upwind
position change before flying a subsequent figure which returns the aircraft to the
X axis.

A well designed Free Program will always

include at least one, and preferably more, wind [~ ain ol

corrector figures. Not every Known Compulsory
or Unknown Program contains sufficient (or any) wind corrector figures,
however, in this case, it is up to the competitor to keep the aircraft within the Dj
Aerobatic Box without benefit of aspecific Y axis figure to accomplish it.

al

A common approach isto crab into the wind as done in navigational flight. (see
Figure 6) Crabbing means that the aircraft's heading is at an angle to the [5 e ull
competition axis (X or Y). The downsideto this approach isthat if this heading
angle can be detected by the Judge, a deduction of one (1) point per five (5)

degrees will be given.

It is possible for the competitor to correct for wind in such a manner that the attitude remains absol utely trueto
the correct geometry of the figure but the flight path has a sideways component. It goes beyond the scope of
this document to provide atutorial on how this may be accomplished, but what is clear isthat if any yaw
(heading) deviation or bank angleis visible to the Judge, the score must be reduced at the rate of one (1) point
for every five (5) degrees of deviation detected.

Please note, however: evenif it isplainly evident that the aircraft has moved laterally within the Aerobatic Box,
if the method of that movement cannot be detected by the Judge, no deduction for such correction must be
made.
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F. THE TWO BASIC COMPONENTS OF AEROBATIC CONSTRUCTION: LINESAND LOOPS
Lines

All lines are judged in relation to the true horizon and the Aerobatic Box's axes. Horizontal lines are judged on
flight path, not attitude. Different aircraft at different airspeeds will employ different attitudes to maintain a
horizontal flight path. (Fig 8.1.1) While maintaining a horizonta flight path, the aircraft's heading must remain

paralel tothe X or Y axis. The deduction for deviation in either axisis one (1) point per five (5) degreesfrom
the correct geometry.

(a) All figures begin and end on definite horizontal
j lines, and both must be present in order to earn a
T J} ﬂ‘ good grade. A competitor who rushes from one
st foures t b floun as draum o figure to another without showing this horizontal
B or C form = and well-recognizable line will be downgraded by
one (1) point for each missing linein each figure
ﬂ’ affected. Therefore, leaving out the line between
two figures will downgrade the preceding figure
= by one (1) point and the following figure by one
=0 (2) point. (Figure 7)

e

(b) All lines that occur inside a figure have a beginning and an end which
definetheir length. They are preceded and followed by part-loops. (Figure 8)

RN
(©) With the exception of Family 3 figures and some figuresin Family 7, the A T
criterion for the length of lines within a figure states that they do not have to be of v I B
equal length. Therefore, it isimperative that the judges become familiar with the

specific criterion for the length of lines for each figure. For example, the length of
the linesin a"Humpty-bump" do not need to be equal, but al four linesin a

"Square loop" must be of equal length. (Figure 9)

(d) Whenever any kind of roll is placed on an interior line (except when any

type of roll follows a spin), the lengths of the two parts of the line before and after the roll must be equal.
Judges should take care to judge the symmetry of the length of linesin afigure using only the length of the
lines and not by elapsed time taken to fly each segment. This difference in length versus elapsed time is most
noticeable in figures where rolls are placed on up-lines. Asthe aircraft loses airspeed, thetime it takesto fly a
line after the roll will be greater than the time required to fly the line of the same length before the roll.

8.3.1 7.7.1
_ __B__
VAN

\|

A : B C A
| |
l [
! D !
—

Figure 9
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(e If within afigure two or more lines must be of the same length, an observed variation is penalised by
reducing the grade in the following manner: (Figures 10 & 11)
(i) avisible variation - 1 point deduction; }\
<
(i) if thelengths vary by 1:2 - 2 point deduction )(
+
(ilf)  and so forth up to a 3 point deduction. . K ;)(;o\i;t deduction
(iv) No line before or after roll, 4 point deduction. \
(i) \ Visible Variation
The basisfor judging line length is the first line flown. The absence of one | a—_. 1 point deduction
of these lines before OR after aroll hasto be penalised by 1 additional 4
point. If there are no lines before AND after theroll, the total penalty is ){
two (2) points only. aF
ii 2:1 Variation
( )\< 2 point deduction
2
Example: The competitor isto fly a 45 degree up-line with a full roll on the é\\@s\
line. However, the airplaneis returned to level flight immediately after the éeﬂ/
roll. The deduction is 4 points: 3 points are deducted because the linesare o
of vastly different length and another 1 point is deducted because of the (i) Vore than 2:1
X A, arlz?ltlon ‘
absence of one of thelines. 3 point deduction
() All 90 degree and 45 degree
/>\ lines are preceded by the execution of
+ apart-loop. Since we haveinthis
part-loop a significant angle-of-attack, the aircraft's attitude in the part-
(iv) No line after roll loop will differ fromitsflight path. Therefore, when the aircraft's attitude
A 4 pointdeduction| - reaches the desired line after transitioning from the part-loop, this
difference between attitude and flight path will be carried on and will be

Figure 11 the same as the angle-of -attack. For this reason, the only criterion for

judging in that moment of reaching the desired line isto be the attitude of

the aircraft and not it's flight path. It would then be very illogical suddenly
to change the criterion of judgement from the visible and straight line of attitude to the unrecognizable and
curved line of flight path. Therefore, the judging of 90 degree and 45 degree lines can only be based on
attitude, not flight path.

L oops and Part L oops

Theloop isafigure from Family 7, but part-loops are integral to every other family so it is hecessary to discuss
the loop before going on to the other families.

@ A loop must have, by definition, a constant radius. It starts and ends in awell-defined line which, for a
complete loop, will be horizontal. For a part-loop, however, such lines may be in any other plane of flight and
will be defined by the aircraft's attitude. As the speed changes during execution of aloop or part-loop, the
angular velocity around the aircraft's lateral axis aso has to change in order to keep the radius constant. When
the speed decreases, for example, to half itsinitial rate, the angular velocity, to keep the same radius, will be
reduced by half --thisisafact of physics. Thus, theangular velocity can be an aid for the Judge to gauge the
radius -- especially when the angular velocity in the higher part-loop is seen to be faster, asthisisaclear
indication that the radiusis smaller. Thisaid becomes more important when two part-loops are separated by a
line between.
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(b) The part-loops of any one figure should al have the same radius, except in Family 1 figures and where
indicated in Family 8.1 thru 8.28 and 8.49 thru 8.56. For example, afigure starts on a horizonta line, with a
quarter loop next, followed by avertical line and then another quarter loop. The quarter-loop at the top of the
vertical line (Family 1 figure) need not have the same size radius as the quarter-loop at the bottom. However,
the top radius must not be a"corner" or very sharp angle. It must have a smooth, distinct and constant radius.

FAlI AEROBATIC CATALOGUE FAMILIES

Linesand Angles

Family 1.1 to 1.11 has been fully covered in the preceding section. Note that \ 1141+9.1.22
thefiguresin Family 1.12 to 1.39 are NOT performed as drawn in the FAI
Aerobatic Catalogue. (Figure 12) In each of these figures there are three
(four in 1.28 - 1.39) looping components: a one-eighth loop, athree-eighths
loop and a quarter loop. (Figure 13) Rolls may be performed on the 45
degree line and/or the 90 degree line, with the part-lines before and after the
roll being of equal length. Theinitial horizontal line and the line at the end of
the figure may be flown at different atitudes.

Figure 12

Family 1.12-1.19 asflown. Radii a, b,
and ¢ may all be different and
entrance altitude “ A" can be different
from exit altitude “ B” .

Aa
=

Bb =2

Figure 13

FAMILY 2- Turnsand Rolling Turns
Family 2.1-22Turns

Competition turns are not to be confused with standard coordinated turns. In aerobatic competition, aturnis
divided into three parts: 1) establishing the bank using aroll on heading; 2) the turn itself; and 3) aroll back to
straight and level flight on heading. Let'slook at the turn during each of these three parts.

223 First, theroll to establish the bank. This must be aroll of between 60 and 90
degrees, it must be performed on the entry heading, and the aircraft must
maintain a constant horizonta line.

Oncetherall is completed and the angle of bank is established, the competitor
immediately performs the turn. The turn must maintain the established angle
of bank throughout. The aircraft must also maintain horizontal flight. The

rate of turn is constant throughout and is NOT wind corrected. Therefore, in
wind, a 360 degree turn will not appear as a perfect circle.

As soon as the aircraft is on the exit heading, the competitor performs another roll at arate equal to the entry
roll. Again the aircraft must maintain a constant horizonta line.

Downgrades:
1 The angle of bank established by the initial rolling maneuver must be at |east 60 degrees. Anything

lessisaone (1) point deduction for every five (5) degrees.

28



CIVA REGULATIONS
Part 1 - Powered Aircraft (Unlimited Category) Version 2004-1

2. The angle of bank, once established, must remain constant. Any deviation isaone (1) point deduction
for every five (5) degrees of deviation.

3. Therate of roll must be the same for the entry and exit rolls of this figure. Any deviation isaone (1)
point deduction.

The aircraft must maintain a constant altitude throughout the figure. Any variation would be either one (1)
point for every five (5) degrees of change or 1 point for every 100 feet.

5. The rate of turn must remain constant. Any change would be not more than a one (1) point deduction
for each change. Note that the rate of turn may appear to change in a strong wind, when it really isn't changing.
The Judge must always keep the wind in mind and give the pilot the benefit of the doubt if thereis any
question.

6. The aircraft must begin and end on the prescribed heading. Any deviation isaone (1) point deduction
for every five (5) degrees of deviation.

Family 2.3-2.20 - Rolling Turns

Therolling turn isafigure that combines aturn of a prescribed amount with aroll or rolls integrated throughout
the turn.

2.33
These rolls may be in the same direction as the turn and are called "rollsin" or
"rollstotheinside". They can berollsin the opposite direction of the turn and
are called "rollsout" or "rollsto the outside". Or there can be rolls alternating
in and out.

When we say that the rolls are integrated, we are saying that in addition to
there being constant rate of turn throughout the figure, there is also a constant
rate of roll throughout. Naturally, the one exception to this constant roll rateis

the pause when reversing roll directions.

To help visualize the execution of this figure and facilitate away for the Judge to determine a constant roll rate,
let'slook at an aircraft performing a 360 degree rolling turn with 4 rollsto the inside from upright (Family
2.10.1). First, on the prescribed entry heading, the pilot executes aturn and simultaneoudly initiates arall in the
same direction as the turn. The judge will expect the aircraft to be inverted at 45, 135, 225, and 315 degrees
and to be upright at 90, 180, 270 and 360 degrees. At these interim headings, the Judge will NOT downgrade
using the one (1) point for five (5) degrees rule but will judge changesin the rate of roll, changesin rate of turn
and changes in atitude (see downgrades below). At the end of the figure the aircraft must be wings level and
on the prescribed heading.

When arolling turn is performed with rolls dternating directions, the aircraft must change direction of roll at a
wings level attitude. The position of the aircraft in the turn is still only used as an aid to determine if the pilot is
varying the rate of roll or turn.

Downgrades:

1 Performing more or fewer rolls than the catal og description calls for results in the figure being zeroed.
2. All rollsin arolling turn are slow rolls. If asnap roll is performed, the figure is zeroed.

3. Each stoppage of the rate of roll is adeduction of no more than two (2) points.

4. Each variation in the rate of roll is no more than aone (1) point deduction.
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5. Each variation in the rate of turn is no more than a one (1) point deduction.
6. Variationsin dtitude are deducted using either one (1) point for every five (5) degrees or 100 feet of
altitude.
7. One (1) point for every five (5) degrees that the aircraft is not in level flight when reversing roll
direction.
8. One (1) point for every five (5) degrees of roll remaining when the aircraft has reached its exit heading.
0. One (1) point for every five (5) degrees of turn remaining when the aircraft has completed its last roll.

Family 3- Combinations of Lines

3.1.1 The trangition from level flight to 45 degree lines should be at a constant and
reasonable 1/8 looping radius. All lines within the figure should be equal in
length. The 45 degree transitions in Family 3.1 should have a constant and

reasonabl e radius and not (as drawn) a sharp corner.
/A

Figure 16 511

Family 5- Hammerheads

Hammerheads, also referred to as stall turns, are some of the most graceful

figuresin the FAI catalog. In its most basic form (Figure 17), the figure d
begins when the aircraft leaves horizontal flight and flies a quarter loop to
establish avertical climb. At the top of the vertical line, the aircraft pivots —

and establishes a vertical descent, with the figure ending asthe aircraft is .
returned to horizontal flight.

Thejudging criteria are:
Radiusa= b
The entry and exit quarter loop radii must be equal. (Figure 17)
Lengthof lineA=B
The verticd lines, both up and down, must be flown on the zero-lift axis. (see Figure 2)

51.1+9.1.1.4

3. Any deviation from vertical, either up or down, will result in a deduction of one
(1) point per five (5) degrees from the zero lift axis.

4. Any added roll(s) must be in the vertical climb or vertical descent and positioned so
that the lines before and after the roll are of equal length (Figure 18). For deductions
see 8.4.1 ().

¢>>km>

5. The length of the vertical up and down lines need not be equal. Assuch, the
altitude of the horizontal lines at the start and finish of the hammerhead may be
different.
6. During the vertical climb or vertical descent, the wings must remain paralel to
the horizon. There will be a one (1) point deduction per five (5) degrees of deviation of the vertical (yaw) axis
from horizontal. This deviation is often referred to as "dragging awing".
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7. Asthe aircraft nears the point where it would stop climbing, it must pivot in a plane parallel to vertical.
Ideally, the aircraft pivots around its center of gravity. To avoid adeduction, the aircraft must pivot around an
axis point which cannot not be farther away from its center of gravity than its wingtips (1/2 wingspan, Pivot
Point Range from A to B, Figure 19). The downgrade for this deviation (often referred to as "flying over the
top") isone (1) point per half wingspan that the point of rotation exceeds the maximum allowed (Pivot Point B,
Figure 19).

8. The rate at which the aircraft pivots around its vertical axisis not ajudging criterion.

0. The wings must remain in the vertical geometric plane throughout the turnaround, and the aircraft 's
attitude before and after the turnaround must be absolutely vertical, with no extraneous movement. There must
be no rotation around the longitudinal or lateral axes. If thereis movement around any axis other than the yaw
axis, often referred to as "torquing” (Figure 20), there is a deduction of one (1) point for each five (5) degrees
off axis.

"Torquing" isrotation about the
longitudinal axis during turnaround.

/:ir.r\i\‘\ -
T~ T
/?/“ 0 i\\\ points \‘
/ P | deducted \ %
: S
.—
Figure 20

0 141234 1 2

Wingspans beyond maximum allowed

Figure 19
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Family 6 - Taildides

6.1.1 All the criteria of the Hammerhead apply to this figure except, of course, for the
maneuver at the top of the vertical climb. At the point when the aircraft stops, it must
slide backwards by at least ahalf fuselage length. If thereisno slide of at least this
length, the grade is zero (0). The aircraft must dlide in the vertical plane and not
with the nose inclined towards the horizon. A dide of this type must be downgraded
by the formula of one (1) point for every five (5) degrees of inclination.

Following the slide backwards, the aircraft must then tip over and fall through to a
diving position. Often the nose will swing back or "pendulum® past the vertical after

falling through. Thefigureisnot to be downgraded for this, nor downgraded if it

does not happen. It isafunction of the length of the slide and the type of aircraft, and is not to be considered in
grading the figure.

There are two types of tailslides: wheels-down (also called "canopy-up") and wheels up (also called " canopy-
down"). The wheels-down taildlide is depicted in the Aresti diagram with a curved solid line at the top of the
taildide symbol. (Figure 21) The wheels-up taildlide is depicted in the Aresti diagram with a curved dashed line
at the top of the tailslide symbol. (Figure 22)

This figure must be watched carefully, asthe aircraft can fall the wrong way
(which is graded a zero) with the correct direction of flight and the proper aircraft \
attitude still maintained. Wings should stay level with the horizon throughout and NS
not drop during the dide or the fal through. Watch for the aircraft torquing off the
correct plane of flight, which must be downgraded. Also
watch for "cheating” on the vertical line up in the
direction of the dide just prior to diding. (Figure 23) On
R thisline of the tailslide a non-standard deduction of two
(2) points per five (5) degrees of deviation applies. Any
"cheating" on the up-line will most likely carry over into
the backwards slide as well. Because the dide backwards must a so be perfectly
vertical, a second deduction would be taken if this deviation from vertical isvisible.
The entry quarter loop and the exit quarter loop must both have the same radii. The
dtitude of the entry and exit horizontal lines need not be the same and the figure must
not be downgraded if they are different.

When rolls are combined with Family 6 figures, there must be an equal length of line before and after the
roll(s). Inthe vertical downline, the aircraft must attain a vertica attitude and establish a downline before
starting the roll(s).

In summary, the aircraft should make a smooth and steady transition up to vertical flight, the wings should stay
level in relation to the horizon, and the aircraft should come to a complete stop in this attitude. After diding
backward a visible amount, it should fall through in the appropriate direction without dropping awing or the
nose moving off axis, and recover on the same plane as that of entry. After completion of this, it should again
project the 90 degree down line before transitioning into horizontal flight with a quarter loop of radius equal to
the entry quarter loop.

Family 7 - Loops, Vertical S's, and Figure8's
The size of aloop isnot agrading criteria. It will vary according to the flight characteristics of the aircraft. A

large loop is not graded any higher or lower than asmall loop. But any variation to the radius will downgrade
these figures.
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Family 7.1- 7.4 - Half-LoopsWith Rolls

The half-loops in this sub-family must be of a constant radius and wind-corrected to appear as a perfect half
circle (see full loops discussion below).

When a half-loop is preceded by aroll or rolls, the half-loop followsimmediately after the rolls without any
visibleline. Drawing aline requires adowngrade of at least two (2) points depending on the length of the line
drawn. Should the half-loop begin before the roll is completed, the Judge must downgrade the figure one (1)
point for every five (5) degrees of half-loop flown on which the roll was performed.

Aircraft rolls five degrees early before reaching horizontal flight.

% Deduction of one point is given.
The haf-loop followed by aroll isalso flown with no line between the half-loop
and roll. Again, drawing aline requires adowngrade of at least two points
T depending on the length of the line drawn. Should the roll begin before the half-
loop is completed, the Judge must downgrade the figure one (1) point for every

five (5) degrees of haf-loop on which the roll was performed. (Figure 24)

Family 7.5- 7.6 - Full Loops

All full loops must appear perfectly round to the Judge. This means that they
must be wind corrected to have a constant radius. Thiswind correctionisonly
with regards to the roundness of the loop and not for the effect of any
crosswind on the figure. Therefore, no deduction is given if the finish point is =
displaced relative to the start point in adirection perpendicular to the plane of ,

the loop. Full loops must also begin and end at the same altitude or they will be
downgraded. (Figure 25)

Loops must be flown with no visible crabbing and wings must be level at &l times.
The one (1) point for every five (5) degreesrule holds for both these cases.

If thereisaroll or rolls at the apex of the loop, it must be centered in the loop
and flown on the arc of the loop itself. Flying theroll on aline at the apex of =

theloop isat least atwo (2) point downgrade. If theroll isnot centered, it
must be downgraded one (1) point for every five (5) degrees of thearc that it is 9
off center.

To better quantify deductionsfor irregularity of the radius of looping figures, the Judge divides the loop into
quadrants. Any variation in the radius from one quadrant to the next can be downgraded a fixed number of
points depending on the magnitude of the variation. The goal of each Judge is to develop areproducible
method to judge al loops with the same criteria.

In judging loops, a common error isfor the

vertical diameter of the loop to be larger than the

horizontal diameter. Thisisoften called an"L"

shaped loop. (Figure 26) Less common are loops

with ahorizontal diameter greater than the

= vertical. Thisis called an egg-shaped or pumpkin-

_sh._aped Io_op. (F gure 27) Anot_her common error
isin varying the radius of the final quadrant

performing an "€" shaped loop. (Figure 28)

A
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Whatever method is used, standard downgrades should be applied for each of these errors. Additional
downgrades should be applied based on the magnitude of variation.

Family 7.7 - 7.10 - Square, Diamond and Octagon L oops

Square and Octagon loops are flown as hesitation loops with lines of equal length and partial 1oops with equal
radii. All horizontal lines are judged on flight path and vertical and diagonal lines are judged based on aircraft
attitude. As such, except in awindless condition, the judge should never expect to see these figures closed.
They will aways be driven by the wind. Square and Octagon |oops are not considered compl ete until the last
horizontal lineis drawn equal to the length of the first line of the figure. (Figure 29)

7.7.1 %B—b
FR-~ _AA
S i s
C A Radiia=b=c=d
vl v LineLengthA=B=C=D
| Figureisnot completeuntil D = A
. H H
«D»

Figure 29

Whererolls are flown on the Square or Diamond loops, they must be centered on the line.

Aidsfor judging all hesitation loops are that a good performance will contain changes of angular velocity in all
the partial loops, and variations of time taken to draw the length of each interior line, which also varies
according to the aircraft's speed. The rhythm of all these partial loopsisahelp for judging. A frequently seen
error in hesitation loopsis for the aircraft to overshoot the partial loop and then have to bring the nose back to
correct the attitude. This must be downgraded by one (1) point for every five (5) degrees.

Family 7.11 - 7.12 - Vertical S's

These figures are accomplished with two joined half-loops flown in opposite 7111
directions. (Figure 30) Look for both half-loops to be the same size and s —
perfectly round. The half-loops should be a continuous looping figure when /
there is no roll between the half-loops. When aroll is performed between the
half-loops, there is no line before or after theroll. However, therall isflown
on a horizontal line which begins as soon as the first half-loop isfinished. As
soon as therall isfinished, the next half-loop must begin immediately. Adding
aline at either of these pointsis at least atwo (2) point deduction depending
on the length of theline.

|

\

N
Figure 30

//‘\\ Family 7.13- 7.18 - Vertical 8's

N These figures are performed by flying two loops, one above the other. Sub-
family 7.13-7.16 is composed of two loops, both above or both below the entry
altitude. Sub-family 7.17 - 7.18 is composed of one loop above and one loop
below the entry altitude. In either case the entry and exit altitudes must be the
same.

Figure 31

These figures may be combined with various types of half rolls. When aroll is
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performed between the loops, there is no line before or after theroll. However therall isflown on a horizontal
line which begins as soon as the first loop is finished. As soon as the roll is finished, the next loop must begin
immediately. Adding aline at either of these pointsis at least atwo (2) points deduction depending on the
length of theline. These figures are to be graded using the same criteriaas full loops. Additionally, both loops
must be of the same size. Unlessthereisaroll between the loops, they must be directly above one another.
(Figure 31)

Family 7.19- 7.22 - Partial 8's

Sometimes referred to as "Goldfish", the entry, */4 loop, and exit radii in these [M
figuresmust al beidentical. The entry and exit lines are judged with reference
to the 45 degree attitude, not flight path. Any rolls on the 45 degree lines must N
be centered on that line. It is not required that the lengths of the 45 degree lines I
bear any strict relation to the diameter of the three quarter loop. That is, the N o

entry and exit altitudes need not correspond to the atitude limits of the loop.

(Fgue3)

Family 7.23-7.30 - Horizontal 8s

Both loops must be the same size and the lines between the loops flown at exactly 45 degrees attitude. This
means that only if thereis no wind will they intersect at the exact midpoint of the 8. If there are rolls of any
variety, they will only occur on the 45 degree lines and be positioned so that the lines before and after the roll
are of equal length. For deductions see 8.4.1(f).

7.23.1 The start and finish of the figure and the bottoms (or tops if the figureis
reversed) of the two loops must be at the same altitude. However, if there
;7 are multiple ralls flown on the last 45 degree line, that line may project
/ d above or below the looping portions and exit at a different atitude than the
\\ pd | entry atitude of the figure.
= |
. All part-loops between 45 degree and horizontal lines should have the same
radii asthe loops of the Horizontal 8itself. A common fault isto fly these

part-loops as drawn in the catal og symbol, which means with a corner.
This must be downgraded. (Figure 33)

Family 7.31-7.38 - Combination 8's

Besides possessing the unique characteristic of containing three 45
degree lines on which rolls may potentially be placed, this family can
be thought of astwo linked Partial 8's (sub-families 7.19-7.22).

Radii of the entry/exit 1/8 loops and the two 3/4 loops must al be equal.
Each of the 45 degree lines may be of different lengths, but any rolls
placed on them must be centered. The two 3/4 loops need not occur at
the same altitude, nor is there any strict relationship between the
horizontal entry/exit altitudes and the altitude limits of the two 3/4
loops. (Figure 34)
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Family 8 - Combinationsof Lines, L oopsand Rolls

Although some of the figuresin this Family appear to be exatic, there are no new judging criteriafor these
figures. These figures are combinations of horizontal, vertical and 45 degreelines aswell as partia loops of
varying degrees. Thejudging criteriafor these lines and loops are unchanged. What isleft to discuss are the
judging criteriafor the combinations of these lines and loops.

Family 8.1 - 8.28 - Humpty Bumps

These figures, whether vertical or performed with 45

8.11 degree lines, are judged as combination of lines and loops. @
For all these figures, the radii of the first and last partial ,
loop must be equal. However, the half loop in the middle B 7

B A of the figure can be of adifferent radius. These half loops e
must still have a constant radius from the time they depart / A
*— the vertical or 45 degreeline. Thisrequiresachangein !
angular velocity during the half loop. [
—

Thelinesin these figures may be of different lengths, and

therefore the entry and exit atitudes of these figures can

Radiusa = bbut c be different. Rollson any of these lines must be Length of line A does
does not haveto equal  centered. not need to equal B.
aorb.

w Family 8.29 - 8.48, 8.51 - 8.54;

7/8 Loops, Reverse Half Cubans, 3/4 L oops, Half Cubans

In these figures, al partial loops must have the same radii. Therollson vertical and 45 degree
lines must be centered. Horizontal rollsimmediately preceding or following looping segments
have the same criteriaasin Families 7.1 to 7.4. Angles drawn in the FAI Aerobatic Catalogue,
such asin figure 8.29, are to be flown as partial loops.

Figure 37

Family 8.49, 8.50, 8.55 & 8.56 - Multiple L ooping Combinations

When 1/2 and 3/4 |oops join each other in these sub-families, their radii must
be equal and there is no line between the loops. A line drawn would be a
minimum two (2) point deduction depending on the length of the line. In sub-
family 8.53 - 8.54, where a 1/2 roll is depicted between the 1/2 and 3/4 1oops,
there isno line before or after the roll. However theroll isflown on a
horizontal line which begins as soon asthefirst partial loop isfinished. As
soon as theroll isfinished, the next partial loop must begin immediately. Figure 38
Adding aline at either of these points isa minimum two (2) point deduction

depending on the length of theline. The final exception isthe 1/4 loop that returns the aircraft to horizontal
flight, which should have a reasonable radius, but need not match the other looping radii.

Family 8.57 - 8.72 - Teardrops

In these figures, all partial loops must have the same radii. Therolls on vertical and 45 degree lines must be
centered. Anglesdrawn in the FAI Aerobatic Catalogue, such asin figure 8.58.2., are to be flown as partial
loops. In the case of thisfigure, a 3/8 loop is flown followed by an inverted 45 degree line up with an optional
360 degreerall. Then an outside 5/8 loop is flown and a vertical line down on which there may be another 360
degreeroll. Finally aquarter loop is flown, bringing the aircraft back to upright horizonta flight. (Figure 39)
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8.58.1+9.1.2.4 + 9.1.5.4‘

—

N
\

|

/

Figure 39

— Family 9 - Rollsand Spins

Rolls may be performed on horizontal, 45 degree or 90 degree lines; on complete
loops; between part-loops; between part-loops and lines; and following spin elements.

They may be 1/4, 1/2, 3/4 or afull 360 degreesin their rotation, up to two consecutive full rolls. Additionaly,
slow rolls may be flown in combination with turns as prescribed in Family 2 (Rolling Turns).

1.16.1 +9.10.4.8

2 (720°) linked outside flick rolls

1.1.3+9.1.3.6

oﬁj—q

1% (540°) linked slow rolls

Figure 40

:

drawn pointing in the same direction (i.e., on the same side of theline). They

In all cases, the same criteriaapply: the rate of roll must be constant throughout
therall(s). The aircraft should continue to project, during the rolling portion, the
prescribed plane and direction of flight.

Multiple rolls may be linked, unlinked, or opposite.

(1) When ralls are in continuous rotation, the tips of the symbols are linked by a
small line. When flying linked rolls there is no pause between them. (Figure 40)

(2) Unlinked rolls must be of different types, the two types being defined as
follows:

N _ 1.1.1+9.10.84+9.1.3.4
(i) Aileronrolls(slow rolls and hesitation rolls) ‘

(ii) Snap rolls (positive and negative)

No line links the symbols, though their tips are

must have a brief but perceptible pause between them and they are to be flown
in the same direction of rotation. (Figure 41)

‘ 1.1.1+9.9.3.4 +9.1.3.4 ﬁ

/)

11.1+9.1.34+9234 ‘
.

Figure 42

(3) Oppositeralls may be either of the same or different type. In opposite rolls,
the tips of the symbols are drawn on opposite sides of the line, indicating they are
to be flown in opposite directions of rotation. The pilot may elect to fly the first
roll in either direction, but the second roll must be opposite direction to the first.
Oppositeralls, including those in rolling turns, should be flown as one
continuous maneuver - the brief check between opposite rotations should be
minimal. (Figure 42) If thetwo rollsare of the same type, they must be flown in
opposite directionsif they are not linked.

(4) Either aileron or flick rolls may follow spin elements (Family 9.11 or 9.12).
When a spin and aroll are combined on the same vertical downline they will
always be unlinked; may be flown in either the same or opposite direction, as
shown by the position of the tips of the symbols on the Form B or C; and the

combination may not exceed two rotational elements. (For example, it would beillegal to combine two
opposite direction aileron rolls with a spin element.)
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Family 9.1- Slow Rolls

The penalty for varying the rate of roll is one (1) point per variation. Any stoppage in the slow roll that could
result in its being considered a hesitation roll, would zero (0) the figure.

Thefinish of the roll must be as crisp and precise as possible. Coming to aslow finish in fact represents a
changein therate of roll and should be penalized accordingly.

The wings must stop precisely after the desired degree of rotation and not go past the stop point and then return.
Thisisreferred to as "bumping the point”. A deduction of 0.5 point to one (1) point is given depending on the
severity of the "bump".

Family 9.2-9.8 - Hesitation Rolls

Theserolls are judged on the same criteria asthe slow rall, only the aircraft stops rotation during theroll for a
pre-stated number of times, i.e., 2, 4 or 8. The rate of theroll and the rhythm of the hesitations must be
constant throughout with the aircraft projecting the pre-stated plane and direction of flight.

The pauses will be of identical duration and the degree of rotation correct between each pause: 180 degrees,
90 degrees, or 45 degrees. Each pause of a hesitation roll must be clearly recognizablein every case, but itis
especially important that in poor visibility or at high atitude, the competitor pauses |long enough to make them
recognizable to the Judges. If apauseis not recognizable, the figureis graded a zero (0).

For hesitation rolls, the second digit in the catalog number indicates the number of points: Family 9.2 is 2-point
rolls; Family 9.4 is 4-point rolls; and Family 9.8 is 8-point rolls.

Family 9.9 - Positive Snap Ralls

Snap rolls represent one of the greatest challengesto judges. Thisis primarily due to two factors: (1) the
"snapping" characteristics of different types of aircraft are unique; and (2), snap rolls are a high energy
maneuver that occur very quickly. Snaps happen so fast, in fact, that it is virtually impossible for ajudge to
determine the exact order in which events occur, especialy at the beginning of the snap. There are no criteria,
therefore, for seeing nose and wing movement initiated at the same time as with the other autorotation family,

Spins.

The judge must see two things to determine that a snap roll has occurred. The nose must depart the flight path
in the correct direction and autorotation must be initiated. If the judge does not observe both events, the figure
must be given a zero (0).

(111+9934] |  Forapositivesnap roll, the nose must move away clearly and unambiguously
N from the wheels. (Figure 43) This puts the aircraft's wings near the critical angle-
® 7 X I of-attack. Either shortly after the nose moves, or simultaneously with the nose
movement, the aircraft must be seen to yaw around its vertical axis, thus
\ initiating a stall of one wing and subsequent autorotation. If any movement about
% the longitudina (roll) axisis observed before the autorotation starts, the figureis
downgraded one (1) point per five (5) degrees of roll.
Throughout the snap roll, the main axis of the snap roll's rotation must be in the

correct plane and direction of flight. However, the type of maotion (angle-of -
attack and angular velocity) displayed around the main axis of autorotation differs between aircraft types (much
as each type of aircraft has different spin characteristics). If the character of the snap roll changes during the
figure, the figure is downgraded. (see Family 9.1) A changing rate of rotation or the nose moving more onto
the flight path (like aslow roll) isthe most often observed change in character. But for all aircraft types, the
criteriafor stopping the snap roll is the same: the attitude before starting the snap roll and in the instant of

38



CIVA REGULATIONS
Part 1 - Powered Aircraft (Unlimited Category) Version 2004-1

stopping it must be identical and must correspond to the geometry of the basic figure on which the snap roll is
performed.

Snap rolls must be observed very carefully to ensure that the competitor is not "aileroning" the aircraft around
itslongitudinal axis. Aerobatic aircraft with very high rates of roll can occasionally fool ajudgein the
execution of snap rolls. The movement of the aircraft's nose departing the flight path prior to autorotation is a
good clue to the proper execution of asnap roll. As adways, the competitor is given the benefit of the doubt, but
if ajudgeis certain that a proper snap roll has not been executed, a zero (0) is given. Another common error is
for the aircraft to autorotate, but to not stay in autorotation until the end of the figure. In this case, a deduction
of one (1) point for each five (5) degrees of rotation remaining when the autorotation stops must be made. If
autorotation ends with more than 45 degrees of rotation remaining, even if theroll is completed with aileron,
the snap roll is zeroed.

Family 9.10 - Negative Snap Rolls W
|

For negative snap rolls, al criteria stated for positive snap rolls apply except, ¢ ‘ !

of course, that the aircraft isin a negative rather than positive angle-of-attack

during autorotation. Therefore, in a negative snap roll the nose of the aircraft

will move toward the wheels as it departs the line of the aircraft's flight path. %

(Figure 44) This direction of motion must be observed very carefully, sinceit [

is the defining characteristic that differentiates a negative snap roll from a

positive snap roll. Aswith positive snap rolls, if the nose does not move in the
correct direction, it is not a negative snap roll and the figure must be given a
zero (0).

Family 9.11 and 9.12 - Spins

All spins begin and end with horizontal flight. In order to spin, the aircraft
| 163+91114 must be completely stalled in horizontal, level flight from a clearly visible
horizontal line before the stall. When the aircraft stalls, the center of gravity
will drop from wings-level horizontal flight. It should be noted that an
aircraft has forward inertia as the aircraft decel erates through stall speed.

This appearance is more pronounced when the figure is performed downwind,
and is enhanced when performed into the wind. This change in appearanceis
not a grading criteria. (Figure 46)

One Turn Spin figure as drawn

R

Normal Spins (upright spins entered
from upright flight, or inverted spins entered from inverted flight): When =
the aircraft stalls, the nose will fall and at the same time the wing tip will
drop in the direction of the spin. Failure to achieve this should be L g $
considered a"forced entry" and downgraded one (1) point per five (5)
degrees of deviation. a0

After completion of the prescribed number of turns, the aircraft must stop

rotating precisely on the pre-stated heading, then a 90 degree down,

wings-level attitude must be seen. Grading criteriafor the basic figure

being flown then resumes. If aroll follows a spin, there should be a brief , but perceptible pause (smilar to
unlinked rolls) between the spin and theroll. Because thereisno vertical line before the spin, thereisno
criteriato center either a spin element alone or a spin-roll combination on the vertical downline. Be alert for
early stopping of the stalled autorotation followed by "aileroning” to the pre-stated heading. In this case, a
deduction of one (1) point for every five (5) degrees of "aileroning” must be applied. For example, in aone-turn
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spin the autorotation is observed to stop after 345 degrees of rotation and the ailerons are used to complete the
rotation. The highest score this spin could receiveisa7.0.

No account isto be taken of the pitch attitude of the aircraft during autorotation, as some aircraft spinin a
nearly vertical pitch attitude while others spin quite flat in conventional spins. Speed of rotation is also not a
judging criterion.

If the aircraft never stalls, it is apparent that it cannot spin, and a zero (0) must be given. You will see
"simulated” spinswhere barrel rolls or snap rolls are offered as spin entries. In both cases, the flight path will
not be downward. In all of these cases, the figure will be zeroed.

In al spinsthe grading criteriaare:

1 A clean breaking stall in horizontal flight.

2. Fully-stalled autorotation.

3. Stopping on pre-stated heading.

4. 90 degrees down, wings-level attitude after stopping on heading.

5. A constant, reasonable quarter-loop radius back the horizontal flight.
POSITIONING

Positioning is scored in one of two ways: mechanically, by means of atracking device; or by the individual
judges.

Positioning refers to the placement of the figuresin relation to the boundaries of the performance zone.
Additionally, positioning relates to the placement of each figure at its optimum range from the judges, taking
into account the height of the aircraft and the nature of the individual figure being flown. Lastly, positioning
aso refers to the symmetrical placement of the sequence, as awhole, to the left and right of the judges
position.

Performance Zone Boundaries

When Line Judges are used at a contest, infringements of the performance zone will be directly penalised and
judges need pay less attention to such infringements when considering a grade for positioning. When Line
Judges are not used, however, amuch higher K factor is applied to the positioning score and judges must make
additional reductionsto the grades given when a pilot flies figuresin a position that is clearly outside the
confines of the performance zone.

In this latter case, the K factor is specifically chosen so that one less mark for the positioning grade equatesto
two figures being flown outside the performance zone. Thus, if ajudge considers in these circumstances that
four figures have been flown outside the zone, a deduction of 2 marks should be made from the positioning
grade, in addition to any deductions made under the terms of the following paragraphs.

Optimal Placement of Figures

Even though figures are flown within the performance zone, judges must still consider their positioning in
relation to an optimum position where clarity of execution and geometry are at their greatest. This optimum
position will vary depending on the aircraft’s height and the nature of the figure.

Consistently accurate flying is best assessed when the elevation of the judge’s sight line from the horizontal is
reasonably constant. This means that when an aircraft is at the greatest height, it should be also at its furthest
distance away from the judging position along the secondary axis. Consequently, when an aircraft is low, then
it should be closer to the judges to give the same viewing perspective.
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In even the best positioned sequence, however, some variations in the judges sight line elevation are inevitable.
These different viewing angles also affect the optimum position for figures of different kinds. For example,
looping shapes and 45-degree climbing or descending lines are much easier to judge accurately if the sight
angle in relation to the horizon is small. Conversely, such figures are difficult to assess if flown high up and
close to the front of the performance zone.

Further, such fine points as the accuracy of hesitationsin an 8-point roll are much easier to judge when the
figureis close to the judges and fairly low, rather than over akilometre away at the rear of the performance
zone — let alone outsideit.

Consideration of all the parametersin the few short paragraphs of this section will enable ajudge to make a
clear decision about any figure that is clearly flown in other than its optimum position. Judging of the particular
figure will be difficult, and such bad presentation should be reflected in the positioning grade for the sequence.
It would be appropriate to deduct between 0.5 and 1 mark for any such misplaced figure, depending on the
severity of the difficulty incurred.

Sequence Symmetry

The previous sections have considered figures placed outside the performance zone and figures flown too close
to, or too far away from, the judging position. The last consideration in assessing the positioning grade for the
sequence isits symmetry about the secondary axis. Particularly in conditions of a strong headwind, or perhaps a
dlight but legal tailwind, some pilots might have difficulty in placing the sequence symmetrically about the
secondary axis.

In asequence of 12 figures, for example, 6 figures flown upwind and 6 downwind of the centre would present
an ideal flight. A less even balance, perhaps 4 and 8, would represent alower level of skill and would attract a
further deduction of one mark from the positioning grade. Further imbalance than this, 3to 9, or 2 to 10, should
progressively attract greater downgrading of the positioning grade.

Summary

The judge' sfinal decision on agrade for positioning is not asimple one. It must take in to account deductions
for asymmetry of the sequence, non-optimal placement of individual figures and, in the case where Line Judges
are not used, figures clearly flown outside the performance zone. Whilst a particularly well designed and
positioned sequence might still merit agrade of 8.5 or so, a badly flown sequence could well deserve avery
low grade from O to perhaps 2 or 3.

This extra burden placed on the judging panel deserves as much consideration as the grading of individual
figuresif the differences between good and bad flights are to be fairly assessed.
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THE FINAL FREESTYLE PROGRAMME

The Final Freestyle Programme will be judged under three main headings. A grade of up to 10 marks, in
increments of 0.5 will be given under each of the ten sub-headings.

Technical Merit (160K)
The Technical Merit of aflight shall be assessed by its fulfilment of the following objectives.
Use of Many Different Areas of the Flight Envelope — 40K

The pilot is expected to make full use of many different areas of the flight envelope of the aircraft. This means
flying at the full range of air speeds and accel erations permitted. The time available should be divided between
high speed, high G manoeuvres and slower flight periods. Both positive and negative parts of the envelope
should be used, in reference to both speed and G. The flight should include the demonstration of controlled
flight beyond the stall boundary by use of auto-rotation or other high-al pha manoeuvres. The judge will deduct
pointsif any of these areas are noticeably under-utilised.

Exploitation of Aerodynamic Controlsand Gyr oscopic For ces — 40K

The pilot is expected to show movement of the aircraft about al axes using both conventiona aerodynamic
controls and also using propeller-generated gyroscopic forces. Higher marks will be given to pilots able to
make use of all these effects through awide range of aircraft attitudes and flight paths. Repeated use of any
such forcesin the same or similar attitudes should attract lower scores.

The Clarity of the Execution of Individual Manoeuvr e Elements— 40K

It should be clear to the judges that the manoeuvres flown were, in fact, intended and fully under the pilot’s
control. Higher marks will be given under this heading when individual manoeuvre elements are started and
finished on obviously precise headings and in well-defined attitudes. When, for example, gyroscopic
manoeuvres are allowed to decay into imprecise, poorly defined auto-rotation, judges should consider
deducting marks for poor execution. Marks should also be deducted if it appears that the pilot has relinquished
control of the aircraft for short periods.

The Combination of Manoeuvre Elementsin a Wide Variety of Figures Flown on Different Axesand
Flightpaths — 40K

Many different figures should be completed in the time available. These should include manoeuvre € ements of
many different kinds and should use many different flight paths and axes. Lower marks should be given to a
pilot who used only one or two principal axes of flight. However, the use of additional axes must be clear and
precise, not giving the appearance of being used by chance. Marks should a so be deducted if any particular
manoeuvre element is over-used or continues for an excessive period of time. For example, higher marks would
be given in the event of atwo-turn flat spin followed by something else, than to a multi-turn spin that ssmply
took up more time.

Artistic Impression (160K, 10 marks)
The Pleasing and Continuous Flow of Figures—40K
In aprecisely flown sequence, the completion of afigure will be well described when movement about an axis
ceases and a particular attitude is briefly held. The start of the next figure or manoeuvre should then begin

without any prolonged period of inactivity caused by the need to reposition the aircraft or re-orientate the pilot.
Marks will be deducted for any obvious period of level flight, or inactivity, required between figures.
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Contrasting Periods of Dynamic and Graceful Manoeuvres— 40K

In amusical symphony, the listener’s mood may be changed by contrasting fast and slow movements.
Similarly, in a Freestyle sequence, the audience should be treated to aflight that causes different reactions.
While some manoeuvres involve very high speeds, sudden attitude changes and rapid rotations, othersinvolve
slower speeds or more gentle transitions. Higher marks will be given to a pilot who findstimein his
programme for showing such differences of mood and pace. Marks should be deducted in this category for a
flight that shows no such distinctions.

Presenting Individual Figuresin Their Best Orientation — 40K

Figures can give different impressions when seen from different viewpoints. For example, a climbing inverted
flat spin (eventail) looks most impressive when the top surface of the aircraft can be seen. A loop flownin a
planeinclined at 45 degreesto the vertica is best appreciated when it isflown on the Y -axis. Marks should
therefore be deducted if the judge is not shown afigureinits best orientation.

Placing Individual Figuresin Their Optimum Position — 40K

Each figure has an optimum position from which it should be viewed. For example, aloop flown overhead does
not give the same pleasing geometry as one flown further distant. Smilarly, afigure flown near the upper
height limit will cause discomfort when flown at the near edge of the performance zone; alow-level horizontal
figure is better seen from close than far away. Higher marks will therefore be given when individual figures are
optimally placed, while judges should deduct marks when it appears that a figure is not well positioned.

Positioning (80K)
Symmetry — 40K

Highest marks will be given when the sequence as awhole is balanced evenly to the |eft and right of the judges
direct line of vision towards the centre of the performance zone. Marks should be deducted if, by design or by
the influence of the wind, a pilot’s programme is noticeably biased to |eft or right. The greater the degree of
asymmetry, the greater should be the deduction.

The Performance Zone — 40K

Even though a flight might be symmetrical, it may aso be spread too far to either side, so that some manoeuvre
elements are flown outside the performance zone. Figures may also be flown on the direct line of vision but
very distant. Any part of the flight that is flown so far away that it appears to be outside the zone should be
penalized at arate of 0.5 of amark for each apparent excursion.
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APPENDIX 2TO CIVA REGULATIONS

Calculation of scoresfor an aerobatic programme using the Tar asov-Bauer -L ong-Penteado method
(TBLP) in afigure by figure mode.

Therating of apilot performance for a given flight is an amount of points arising from two separate sources.

A) Quality evaluation of flown figures or flight positioning with a score given by judges observing the
flight, on ascale ranging from 0 to 10.

B) Penalties arising from height or time infringements and/or interruptions of the program sequence and
other disciplinary actions.

The scores from (A) are subject to random and systematic errors due to the inevitable lack of exactness of
judging, and the Purpose of the TBLP system is to reduce the effect of those errors to aminimum. The penalties
from (B) are not subject to the same errors and are simply subtracted from the scores results (A) after they have
been calculated as described below. The calculation of scoresis performed in 2 separate phases:

PHASE |

Scores assigned to individual figures on each flight are statisticaly treated to remove coarse deviations from a
calculated expectation range. Thisrangeis centered at 1.4 times the individual pilot-figure Standard Deviation
and the removal is performed in a continuous weighted fashion from 1.2 SD (no removal) to 1.6 SD (full
removal). The scoreis either taken with its original value or slowly changed to a value that represents the
average of the scores of the other judges.

Pilots or Judges with all scores equal zero will be considered as non-existent for cal culation purposes.

Let:

G(p,j f) = Figure Grade given to the p™ pilot, f" figure by the j" judge.

Np = Tota number of pilotsin the flight with at least one figure score bigger than zero.

Nj = Tota number of judges on the panel with at least one figure score bigger than zero.

Nf(p) = Tota number of figures for the p" pilot.

Ra(p,j) = Raw gradefor the p" pilot, j" judge.

Ga(p,)) = Grade average for the p" pilot, j™ judge.

Ja(j) = Average of Raw grades given by thej™ judge.

Js(j) = The mean-square difference between Raw grades given by the j™ judge and his average
Ja(j).

A = Theaverage of al Raw grades given by all judges.

S = The mean square difference between al Raw grades and the average A.

Acf()) = Average correction factor for the " judge.

Scf(j) = Scatter correction factor for thej™ judge.

Ng(p,j.f) = Rescaled grade corrected to each p™ pilot, j" judge and " figure.

Fa(p,f) = Pilot averages on each figure (for all judges).

Fs(p,f) = Pilot scatters on each figure

Fssd(pf) = Pilot Standard Deviation on each figure (Sgrt Fs(p,f)).

Fd(p,f) = Figure displacement in Standard Deviation units.

Fk(p,j.H = Figure progressive deletion limit in Standard Deviation units. Thisisthe external size of
the acceptance window for grade displacements.

Fwm(p,j,f) = Figureweighted average multiplier (Oto 1).

Ft(p,f) = Corrected figure grade.

R(p,j) = Corrected raw score. Sum of corrected figure grades multiplied by respective K factors.
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Task 1.
Rescale the original figure gradesto minimize errorsarising from differencesin judging style.

1. Compute theraw gradefor the p" pilot and j" judge ‘

Rg(p,j)=“§’e(p,j, f)

This produces a matrix of grades - the total grade given to all of the figures flown by a particular pilot by each judge. It is
the sum of all the figure grades given to a particular pilot by each judge. So each pilot has a total grade for each judge

2. Compute the Grade average for that p™ pilot and j™ judge. ‘

. 1 .
Ga(p, j)=—7~Ra(p. )
Nf (p)
This calculations simply converts the total grades calculated in Sage 1 into average grades, by dividing by
the number of figures flown by each pilot.

3. Compute thej™judge average. ‘

Ja(J)=NipN2:Rg(p.J)

Thisisthe average TOTAL GRADE given by each judge across all of the pilots and all of the figures.
Judges that generally give low grades will have lower total grades.
Judges that generally give higher gradeswill have higher total grades.
So this calculation starts to give us some idea of how differently the judges are grading the pilots.

4. Compute thej™ judge mean-squar e scatter .

This calculates the VARIANCE in each judges grades — that is the scatter in the grades given by a particular
judge across all of the pilotsjudged. For each judge, we calculate his/her average grade and then look to see
how far each individual pilots grade differs from this judges average.We are looking at how a particular judge
grades the whole sequence flown by a particular pilot. We are not dealing with differences in how individual
figures are graded at this stage of the analysis.

5. Compute theflight average.
LS 5a(j)
= — a J
Nj Z

Thisisthe average grade (total grades given for all figuresin the sequence) given acrossall pilots and all
judges. You can also calculate this from the raw by totaling all the grades and then dividing by the number of
pilots and then by the number of judges.

6. Compute the flight mean-squar e scatter.

Thisissimilar td Biep e Herfew_ aie calgllating the flight VARIANCE — that is the variation (scatter) in the
s&ﬁgﬁl@m Rj(fge%_eﬁc%bi lot — but we are looking at the variance across all of the judges
and pitotd=t L= u
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A
Ja(j)

7. Compute the aver age correction factor.

Act (j)=

The Average Correction factor is used to correct differencesin style of judging. Two judges might grade 10
pilotsin the same rank order, but one might give high grades, the other lower grades). We * adjust” each
judge' s gradesin a way that eliminates differencesin style of judging. The average correction factor tellsus
how much each judges grades need to be increased or decreased to correct for differencesin judging style.
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8. Compute the Scatter correction factor.
ot (1) =25
JJSiJ )

This makes sure that all of the judges assess the pilots using the same range of grades. Judges who showed
large scatter in the sequence grades they gave to the pilots will have the range of their grades narrowed, and
viceversa. Thefiguresin this calculation are square rooted to convert the scatter measures into units of
STANDARD DEVIATIONS

9. Computethe rescaled figures grades.

Rescaled grades for all figures - all
Ng(p. i, 1) ={c(p. i f)-Galp, j}sef( )] +[Galp, j)Act (j)] 1udgesnow have similar averages and
scatters (Aand S).

This completes Task 1. We have corrected for different styles of judging.

Task 2. Look for biasin the judges gradesand progressively discount figure grades considered
unrepr esentative.

The rescaled figure grades are now weighted and progressively adjusted before being transformed into a raw
score for the p™ pilot and j™ judge. This procedure removes individua figure grades that are presumed to be
unrepresentative of the pilot's performance. Until now we have been looking at sequence grades (sum of all
figure grades for a particular pilot). We will now start to look at patternsin grades on a figure by figure basis.

10. Compute the p™ pilot, f" figure Rescaled Grades average of all judges.

Thisisthe average figure grade given to a particular pilot for a particular

figure across all judges. Calculate an average for all figuresand all pilots.

Fa(p,f) isthe estimated mean val ue of the hypothetical Gaussian population
(p f — i Z Ng D, j, f ) from which the Grades were drawn.

11. Compute the p™ piIot " figur e mean squar e scatter.

This cal uIat%lfor eflo the |a cébf the figure grades given by thejudges. It showsthe
I B g&%ﬂr the judges. We need to know how scattered the grades
are so that we éan it any of the grades g|ven for i particular figure are“ unrepresentative” of the pilots
performance.

12. Computethe p™ pilot, f" figure Standard Deviation.

Fsd(p, f)=+/Fs(p, ) This converts the figure Mean Scatter from a VARIANCE to a STANDARD
DEVIATION. Then there hasto be alogic step to eliminate zero results.

If Fssd < 0.03Fa(p,f) then, Fssd(p,f) = 0.03Fa(p,f)

13. Compute the p™ pilot, j™ judge, f" figure, displacement in units of Fssd(p,f).

47




CIVA REGULATIONS
Part 1 - Powered Aircraft (Unlimited Category) Version 2004-1

Abs[Ng(p, j, f)- Fa(p, )
Fssd(p, )

This step calculates a “ statistical” measure of how “ representative” the grade given by one judge for a
particular figure for a particular pilot, is of the grades given by all judges for that figure.

We calculate the figure displacement in thisway so that it is comparable against statistical normsthat help us
to decide how confident we are that each individual figure gradeis representative.

The size of this displacement is a measure of the probability that a grade is representative. If itislessthan 1.2
the grade is accepted. Between 1.2 and 1.6 the grade is progressively re-scaled toward the Flight Average for
the figure. From 1.6 upwards, the Flight Average is used instead of the grade given. The 1.6 limit gives close to
a90% confidence level that discarded grades are actually non-representative.

Fd(p,j, f)=

14. Compute the maximum window acceptance values expressed in units of Fssd(p,f).
If the result isless than zero, then make it equal to zero.

Fk(p, j, f)=1.6-Fd(p,j, f)

15. Compute the Weighted aver age multiplier in values expressed in units of Fssd(p,f).
If the result is greater than 1, then make it equal to 1.

. Fkip,j, f
Fwm(p, j, f):%

This calculation and logic check creates a flag that contains the weighting factor to be applied to each figure
grade — the weighting factor depends on how representative the grade is compared to the grades given for the
same figure by the other judges.

Thelogic of this calculation is correct — but it is not obvious how this equation has arisen. The following table
should illustrate how the logic works for each figure!

Fd - Figure Fk If Fk(p,j,f) <0, | Fwm - Weight Fwm cannot be | Overall Result
Displacement 1.6 - Fd(p,,f) | thenit=0 multiplier greater than 1

1.00 0.60 0.60 1.500 1.000 Accepted
1.21 0.39 0.39 0.975 0.975 Progressively
1.40 0.20 0.21 0.500 0.500 rescaled

1.59 0.01 0.01 0.025 0.025

1.80 -0.2 0.00 0.000 0.000 Rejected

16. Compute the corrected final figurevalue

Ft(p, . )=[G(p. ], f)-Fa(p, f )pwm(p, j, f )] + Fa(p, )

17. Compute the corrected raw scorefor the p" pilot and j™ judge, to be used in the next phase.

Thisintroduces the K factor (difficulty coefficient) into the calculation.
Each of the corrected figure grades (Ft(p,j,f)) are multiplied by the

Nf (p appropriate K factor.

Z;[Ft P, F)Kf (p, )]
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PHASE I

The calculated corrected raw scores are now used in a second computation. The term raw score now, refersto
the corrected raw scores R(p,j) obtained with the previous calculations. Again, pilots or judges with all raw
scores equal zero will be considered as non-existent for cal culation purposes.

Let:
R(pj) = Raw scorecaculated for the p™ pilot and thej™ judge.

Np = Tota number of pilots flying the program with at least one raw score bigger than zero.

Nj = Tota number of judges on the panel with at least one raw score bigger than zero.

Ja(j) = Judge average: the average raw score given by the " judge.

Js()) = Judge scatter: the mean-square difference between raw scores given by thej-" judge and
his average score Ja(j).

A = Overall average: the average of all raw scores given by the panel of judges in that flight.

S = Overall scatter: the mean sguare difference between all raw scores and the average A.

N(p,j) = Rescaled score corrected to each p™ pilot and j™ judge.

Pa(p) = Pilot average: the p™ pilot average rescaled score.

Ps(p) = Pilot scatter: the mean-square difference between the p-th pilot rescaled scores N(p,j) and
their averages Pa(p).

Psd(p) = Pilot Standard Deviation Sgrt Ps(p).

D(p,j) = Displacement of thej™ judge rescaled score from Pa(p) in units of Standard Deviation Sart
Ps(p).

K(p,j) = Progressive deletion limit in standard deviation units. Thisisthe external size of the
acceptance window for score displacements.

Wm(p,j) = Weight average multiplier factor for each judgein apilot (variesfrom0to 1).

wWd(p) = Tota weight average sum for al judges scores on the p™ pilot.

T(p) = Final TBLP average score for the p™ pilot.

Task 1.

Rescaletheraw scoresin order to minimizeerrorsarising from differencesin judging style.

The notes for this section are shorter since most of the processis arepeat of Phase 1, Task 1.

18. Compute thej™ judge averageraw score.

Ja(i) = 1 X R(p i The raw scores are used to cal culate the average total score given across all
=4, Zl P, ] pilots (and all figures) by each judge.

19. Compute thej-th judge mean-squar e raw scor e scatter.

Here we are calculating the variance in each judges scores across
all of the pilots and figures.

i) - da(i)]

J

20. Compute the overall event average.

Nj ! .
A=i_ZJa(j) Smply the overall judge average.
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21. Computethe overall event scatter.

S~ D DR AT

22. Compute therescaled scores.

This gives the overall variance (scatter) for the event. It'sthe
same calculation as for the other variances!

Rescaled scores for all judges now have the same average and
scatter (Aand S).

6= e S

This completes Task 1. We have corrected for different styles of judging.

Task 2.

Look for biasin thejudges gradesand progressively discount figure grades consider ed
unrepresentative.

23. Compute the pilot averagerescaled score.

figures. Pa(p) is the estimated mean value of the hypothetical Gaussian

1N . This gives the average rescaled score for each pilot across all judges and
Pa(p)=WjZN(p.J) o y 0 .
1= population from which the scores were drawn.

24. Compute the pilot mean-squar e scatter.

This gives the rescaled variance for each pilot across all judges
and figures.

Ps(p) = %N(p.j)z—Pa(p)zg

(Ni-1)

25. Compute the pilot Standard Deviation
Set to aminimum of 0.3Pa(p) to eiminate zero values.

Psd (p) = Psi p ) Again, simply converts the variance to a standard deviation.
If Psd(p) < 0.03Pa(p) then, Psd(p) = 0.03Pa(p).

26. Compute the judges scor es displacementsin units of pilot Standard Deviation.

_ AbsIN(p, j)- Pa(p)
Psd(p)

D(p. j)

27. Compute the maximum window acceptance valuesin units of pilot standard deviation.
If it islessthan zero, set it to zero.
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K(p,j)=16-D(p, j) Same logic asin Phase L. If K(p,j) < O then, K(p,j) = O.

28. Compute the average weight multiplier for the judges.
If itis greater than 1, then set it equal to 1.

Wm(p, J): K(p, j) Same logic asin Phase 1. If Wn(p,j) > 1 then, Wm(p,j) = 1.

04

29. Computethetotal averageweight for all judges on each pilot.

Wd(p) = in(p, j)

30. Computethefinal TBLP scores.
If T(p) < Othen, T(p) = 0.

T(0)= i) 2 NP Dl ]

Penalty Points arising from category (B) are then subtracted from the results calculated above. The result isthe
pilot final score for the flight. If the final scoreis negative, a zero will be used for that pilot on that flight.
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APPENDIX 3TO CIVA REGULATIONS (PART ONE)
LIST OF FIGURESFOR PROGRAMMES2 AND 3

NOTE: Unlinked and opposite rolls permitted only on straight horizontal lines except that on vertical up lines,
opposite aileron rolls may be added as long as the total extent of rotation does not exceed 540° nor the number
of stops exceed 5. On vertical down lines, opposite aileron rolls may be added as long as the total extent of
rotation does not exceed 450° nor the number of stops exceed 4.

Anaileron or flick roll, element may be added may be added after a spin.

1 LINES& ANGLES

AT /J:\u
6 I
— e
7\|/“ v I
|
- — — -4
I i
7 ® - @ e -1, ®
7\+/II v ]
.
1 2 3 4

Any of the above figuresillustrated with a 360° optional roll sign may be performed without that roll.
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10 —

11 —

D tox

|l >N ]

[} Ve

12 - -’ Y 3

XS 4.7 |

|l // ]
| 7

13 R - @ e~ = @

2 @ \/I I \
14 -—/ﬂ/ w’/ x '_X:E\u@ *\)@\"@
R

Qe a4l
o 4
15 v -~ — -{14 e~ 13
._X\ /:.\II \\\ [}

\
N
N

Any of the above figuresillustrated with a 360° optional roll sign may be performed without that roll.
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16

17

18

19

1 2 3 4
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5. STALL TURNS

N N
an /E\u I /‘E\u
T @
I u\:|/ I I
— k- k-
1 2 3 4

Rolls of 90° and multiples of 90° may be added on the upward or downward vertical lines. The figures may
also be flown without rolls.

6. TAIL SLIDES

NP I I It
- 4 -

A 4

\\ //I \\ //I

[} /:\l |1 /:\ll

2 '—/| 15 .1 '—/| .1
___I I____

1 2 3 4

Rolls of 90° and multiples of 90° may be added on the upward or downward vertical lines. The figures may
aso be flown without rolls. No flick rollswill be allowed in upward vertical lines.
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7. LOOPSAND EIGHTS

) —).
\\
!
/
oL
2 ._}\ -
)
/
—L- -- @)
3 MERVAN
!
© 4"
4
12 ®
5 ———|
/ \
\ )
by WY V\‘(_)\/
] \
\
6 AN ___|@ PRI /I @ Flick rolls are not permitted on the
horizontal entry lines of figures in

< columns 1 and 2, nor on the horizontal
! exit lines of figures in columns 3 and 4,
of 7.1to0 7.4.

—————— i ——
|
/N |
P @
9 ‘Ai{ Flick rolls are not permitted in *_:7"_9\__'
figures in columns 3 and 4 of 7.5 to >
TN 7.8, nor on the lower lines of any W

figurein 7.9.
10 - - <= -1

57



CIVA REGULATIONS
Part 1 - Powered Aircraft (Unlimited Category) Version 2004-1

._>(/ﬂ_ .%Q 3@.*/%
e ’V TRO”
21>é~_/ ._,\Q \

58



CIVA REGULATIONS
Part 1 - Powered Aircraft (Unlimited Category) Version 2004-1
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/
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\ 4
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29 \\ ______ _| o~ = == ___/_:\_4 ._/7—&'
@ a (X ) (X
/
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30 > > /—| >\ | _|

8. COMBINATIONSOF LINES, ANGLESAND LOOPS

/’\
||\a\ ||\:/‘:
I N — - ——
1 e— . @ o+| @ - —

R NS — [ e i
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o
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1 2 3 4
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Flick rolls are not permitted on the horizontal :
exit lines of figures in columns 1 and 2 on this a7
page.
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»{(x
\ )
43— - -l- }
I I
L

| V4
44 o ‘u‘;lr;}

- @ , B

Flick rolls are not permitted on the horizontal
entry lines of figures in columns 1 and 2 on this
page, nor on vertical down lines of 8.43, 8.44,
8.51 and 8.52 after a hesitation roll in the loop.
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0. ROLLSAND SPINS

9.1 Yo | Y2 | 3| 1 |1V 1Y2|1%| 2

1 A{\ 6|8 10[12 14

x
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-
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9.2 2-POINT ROLLS

9.2 1| 1w |2
1, A{\ 13

2
2 >< 11

12

w
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9.4 4-POINT ROLLS

9.4 Yo | 3| 1 |1Va|1Y2| 134 2

11

PP IRERRY
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9.8 8-POINT ROLLS

9.8 Ya| Y | % | 1 |1Va| 12| 1% 2
1 ‘/J\ 7 |11

8
2 8?{ 9

8
3 09— 7 15
4 8>< 7

8
5 V\I/ 317

1/ 2|3|4|5|6|7]|S8
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9.9 POSITIVE FLICK ROLLS

9.9 o | % | 1| 1Ya| 1% 1% 2
1 Ql:] 15 15| 15
2 % 13 13
3 .—& 11 11 14
4 % 11 11 14
5 ST:] 11 11 11
6 <] 17 | 17 | 17

R
7 X 15 |15

[ )
8 rﬁ—— 13 13

.\
9 \ 13 13

,
10 . 13 13 13

123 4 56 |7/|8
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9.10 NEGATIVEFLICK ROLLS

9.10 Vo | % | 1| 14| 1%| 1% 2
1| - 17 | 17 | 17

.
2| 15| |15

[ J
3| o ‘ 13 13 16

'Y
4 ’ 13 13

,
5| 13|13 13
6 * 19 | 19 | 19
7 x 17 17
8 .—‘— 15 15
9 * 15 15
10 * 15 | 15 | 15

1123 |4|5|6|7]|8
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911 POSITIVE SPINS

LA LA LA
1 1o | 12 | 134 | 2
*—
|7| Upright
1 Entry Line 5 4 3
4 5 6 7 8
9.12 NEGATIVE SPINS
dLaL L=
1 14 | 1%2 | 134 | 2
®--
:'l Inverted
1 Entry Line 7 6 o
4 5 6 7 8
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APPENDIX 4 TO CIVA REGULATIONS (PART ONE)

CODE OF PRACTICE FOR THE CHIEF JUDGE AND BOARD OF JUDGESAT WORLD AND
CONTINENTAL AEROBATIC CHAMPIONSHIPS

Chief Judge

1 The Chief Judge's primary concern should be the accurate and fair judging of the competition flights,
including the monitoring of flights for Hard Zero marks and penalties. He should place his expertise at the
disposal of the Board of Judges, and coordinate and guide their work.

2. The Chief Judge oversees administrative matters (correctness of paperwork, recording of penalties,
etc.) but should be provided with asmall group of special assistants who will perform at |least the following
tasks under his supervision: (i) calling the manoeuvres and recording the notes of the Chief Judge, to whatever
extent he requires; (ii) processing and expediting the flow of paperwork; (iii) receiving and recording the calls
of the Line Judges, (iv) handling all other radio communications. One of his assistants should assist in
monitoring the zero marks and penalties awarded by the Judges after each flight.

3. The Chief Judge should record his marks and comments, as an aide-memoire, on a score sheet which he
retains for his own future reference. The official recording of penatieswill be on a separate sheet which is
later available for the contestant to check.

4. The Chief Judge must hold seminars with the Judges, at least one of which will be with Team
Managers or other team representatives present (CIVA 1.1.6.2.). He should give guidance to the Judges asto
the current Judging Criteriaand rules for judging, on which he should conduct "question and answer' sessions
with the aid of the President of the Judging Sub-Committee.

5. The Chief Judge will hold other routine evaluation meetings with the Judges during the contest (CIVA
1.1.6.2.), and before it begins he must hold practice sessions on the judging line during the contestants' training
flights (see 6 below). He should ensure that the Code of Practice is understood and operates smoothly, and

establish a good working relationship between teams of Judges and Assistants, Timekeepers, and other helpers.

6. The Chief Judge is responsible for ensuring that there is enough time between flights for the judging to
be unhurried: he should control (by radio) the flow from one contestant to the next.

7. At the end of each flight, the Chief Judge should ascertain whether any of the Judges has recorded a
Hard Zero mark or height penalty. A suitable method should be arranged for individual Judgesto call such
matters to the Chief Judge's attention as soon as the flight ends.

8. In the event of adifference of opinion between the Judges concerning a Hard Zero mark or height
penalty, the Chief Judge must call for a discussion as soon as possible after it is brought to his attention (CIVA
2.4.9). The officia video shall be availableto assist in such discussion (CIVA 2.1.6.) when it concerns a matter
of fact, for example the direction of arolling turn or the omission of afigure or manoeuvre. If the discussion
concerns a matter of perception, such asthe initiation of aflick roll or spin, then the video shall not be used.
Instead the mgjority view shall be determined by the grades given by the judgesin real time.

9. In case of a vote among the Judges on the question of penalization, the Judge of the same nationality as
the pilot shall abstain from voting (CIVA 2.1.1.4.).

10. The awarding of Hard Zero marks is determined by majority, with the Chief Judge having a casting
vote (Sporting Code, Section 6, 2.1.16.). It should be noted that when a Judge’ s voteis over-ruled, upward
correction of aHard Zero must be to the average of the grades given by the scoring judges excluding al hard
zeros. When awarding aHard Zero, judges are not to give a‘reserve’ mark.
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11. The Recommended procedure for handling Hard Zeroes on the judging line can be broken down as
follows:

a. Factual Hard Zeroes, the majority correct. The score sheets go to the scanner unchanged and the
computer system changes the minority scores and determines judges’ error points for Appendix 6.

b. Factual Hard Zer oes, the minority correct. Each judge in error must correct and sign his’her own
score sheet. The Chief Judge shall keep arecord of changes made to scoring judges’ grades and use
these to modify the calculated HZIs in accordance with Appendix 6.

c. Perception Hard Zeroes. The mgjority rules. Each judgein error must correct and sign hig’her own
score sheet. The Chief Judge shall keep arecord of changes made to scoring judges’ grades but not use
these to modify the calculated HZIs.

d. Mix of Factual and Perception Hard Zeroes. The matters of fact must be dealt with first. After a
review, the Chief Judge will determine whether the figure was factually correct. Processing will then
follow the logic explained below. If the figure was factually correct, the HZ (fact) scores are made up
to ‘A’ scores. The perception Hard Zeroes are then in aminority and are also marked upto ‘A’. If the
figure was factually incorrect, the non-zero raw scores are reduced to HZ and the perception HZs
changed to factual ones. The occasions when judges' errors are aggregated into the Hard Zero Index
(Appendix 6) are shown with an asterisk (*). In such a situation, Soft Zeroes will be treated as non-zero

raw scores.

Raw Score Result after review:

... wasfactually correct ... wasfactually incorrect

Judge 1 6.0 6.0 HZ*
Judge 2 7.0 7.0 HZ*
Judge 3 8.0 8.0 HZ*
Judge 4 HZ (fact) A (7.0) HZ
Judge 5 HZ (fact) A (7.0) HZ
Judge 6 HZ (Perceived) A (7.0) HZ*
Judge 7 HZ (perceived) A (7.0) HZ*
12. Unless the precision height measuring device isin use, the awarding of penalties for infringements of

upper and lower height limitations is decided by majority vote of the judges. In the case the required simple
majority could not rise from a vote within the Board of Judges, the Chief Judge shall have the casting vote. A
two-thirds mgjority is aways required for the penalty of disqualification ( CIVA 1.4.4.3.,2.3.2.2.)

13. The Chief Judge shall indicate to the Panel of Judges when they must watch and mark a programme
(CIVA 1.4.6.1.), and when they must cease because the contestant has exceeded histime limit (CIVA 2.3.1.1)).
He should a so note which figures should receive a Hard Zero because they have been started behind the Judges
(2.4.8f).

14. The Chief Judge, assisted by the timekeepers, has the responsibility for the awarding of penaltiesfor
improper wing-rocking (CIVA 2.3.1.3.).

15. After the warm-up flight(s) in Programme 4, the Chief Judge will hold a mandatory meeting of all
judges. The marks of the judges will be compared to establish ajudging standard for the programme.
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16. Judges evaluation by flight programme will be conducted by the International Jury using the software
programme approved by CIVA. The Chief Judge will receive a complete analysis of all Judges from the
International Jury.

The Judges

1 It isrequired that all Judges use an experienced Judge's Assistant together with awriter who may be
supplied on request by the organizers (subject to availability). Judges who do not provide qualified Assistants
will be excluded.

2. All Judges should obtain and study copies of al contestants' Free Programmes before flying of the
programme is started.

3. A Judge may only reconsider his marks so long as his score sheet is still in his possession. Afteritis
signed and handed in, it comes under the jurisdiction of the International Jury.

4, The preliminary flights by non-competing pilots (CIVA 1.1.8.) will be marked exactly asif they were
competitors, bearing in mind that the purpose of these flightsis so that the first competing pilot who follows
them shall not be penalized by receiving an unduly low “anchor' mark.

5. It is strongly recommended that the Judges record remarks on the score sheets.

6. Judges shall not keep or make reference to aflight order sheet, whilst on the judging line.
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APPENDIX 5TO CIVA REGULATIONS (PART ONE)

THE AEROBATIC PERFORMANCE ZONE

NOTE: Markers are
shown 10X scale.

Corner Markers:

{ 2 X 9 metres

Line Line
Judge ! _____________________ _F Judge
_____________ ]
|
a . 4
- ||
| 7 marking strips per axis: * ||
| each at least 2 x 9 metres g ||
- <
| = |
| ] <
| = |
| N7 N
3 <« SECONDARY AXIS —» | | |
1S
] [ . ] ] [ ] [ ] [ : §
" T-Markers: B T
2 X 9 metres — |
|
|
|
|
|
|
|
|

Buffer Zone
(50 metres)
< 1000 m. >

73



CIVA REGULATIONS
Part 1 - Powered Aircraft (Unlimited Category) Version 2004-1

APPENDIX 6 TO CIVA REGULATIONS (PART ONE)
JUDGING PERFORMANCE INDICES

The JPI system generates judging analysis data from the raw and TBLP-processed scores. Five different aspects
of judging performance are studied and each givesrise to its own index which isindependent from the number
of sequences and figures flown in a particular programme. The five individual indices are described below. In
each case, the lower the derived value of the index, the better is the performance of that individual judge.

Ranking Index (RI)

The Ranking Index measures how closely an individual judge’s pilot ranking for a programme conforms to the
overall ranking based on all judges' assessments.

For each judge, determine for each pilot the difference between the overal ranking R and the judge’s
ranking Rj. Sum all these differences and then divide by the square of the number of pilotsto get an
index that is independent of field size. If there are N pilots in the programme,

j/(R—RJ)Z
N2

then: Rl = X2 . Typical values are between 0.05 and 0.25, maximum 0.5.

Low Scoring Index (L SI)

The Low Scoring Index measures how many times a judge grades a figure significantly lower than the
consensus view of the judges.

For each figure, examine the normalised scores after stage 1 of the TBLP process. If ajudge’ s score for
the figure has been determined ‘Low’ at the approved confidence level, then add one to that judge’s
aggregate of errors (E,) under this heading. When al figuresfor all pilots have been graded, divide the
judge’ s sum of errors by the total number of figures observed.

If the number of competing pilotsis P and the number of figuresin the sequence is F, then:

E
LS = % . Typical values will be between 0.04 and 0.2.
X

High Scoring Index (HSI)

The High Scoring Index measures how many times an individual judge grades afigure significantly higher than
the consensus view of the judges, on occasions when there is a reliable probability that the pilot actualy made a
significant error.

For each figure, examine the normalised scores after stage 1 of the TBLP process. If ajudge’ s score for
the figure has been determined ‘High' at the approved confidence level, then review the raw scores
given by the judges to that figure. With seven or less judges, there isareliable probability of a
significant error having been flown if two judges raw scores are less than 7.0. With eight to ten judges,
there should be three raw scores below 7.0. In the case of a‘High' normalised score and the stated
number of raw scores below 7.0, then add one to that judge’ s aggregate of errors (Ey) under this
heading. When all figuresfor all pilots have been graded, divide the judge’ s sum of errors by the total
number of figures observed.
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If the number of competing pilotsis P and the number of figuresin the sequenceis F, then:

E
HY = %. Typical values will be between 0.02 and 0.1.
X

Discrimination Index (DI)

The Discrimination Index measures the range of raw scores being used by an individua judge to differentiate
between well-flown and poorly-flown figures

Count the number of times during the whole programme that an individual judge uses each of the non-
zero raw scores of 0.5to 10.0. Calculate the population variance (VARp) for this data set. Divide this
variance by two and then subtract the result from one to get the Discrimination Index.

Thus: DI = 1—@ . Typical values will be from 0 to 1. Negative values are possible, but these

should be treated as zero (If DI < 0, then DI = 0).
Hard Zero Index (HZI)

Individual figures may be graded Hard Zero due to matters of perception (e.g. unclear auto-rotation in aflick
roll) or of fact (e.g. an element of afigure omitted). Hard zeroes by perception are ignored in this analysis. The
occurrence of factual hard zeroes is subsequently determined by majority voting or by video conference.

In the event that an individual judge failsto identify afactual hard zero, then add one to that judge’s
aggregate of errors (Ez) under this heading. Similarly, if ajudge gives a grade of HZ when no such
error occurred, add one to the aggregate of errors (Ez) under this heading.

If the number of competing pilotsis P and the number of figuresin the sequenceis F, then:

E
HZI = ZP?Z . Typical values will be between 0.0 and 0.05.
X

Overall Judging Performance Index (JPI)

It is possible to combine the results of the five different index calculations into one overall Judging
Performance Index that is independent of the number of judgesin the panel.

For each of the five separate indices, each judge is given aranking from 1 (best) to N (the Number of judges).
These rankings are then totalled for each judge. The total of thesetotalsisalso calculated and divided by the
number of judges, to give a mean ranking score. Each judge’ s personal ranking total isthen divided by the
average to get an overall JPI that will average unity among all the judges.

In any particular corps of judges, the better individuals will have a JPI less than 1, while those performing less

well will have a JPI exceeding 1. The further these individual scores are from unity, the greater isthe difference
in judging skill between the best and the worst, for any particular programme.
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