Flight physiology – FISIOLOGIA del VOLO 
Per avere un’idea della “finalità” anatomica dei segmenti corporei della BECCACCIA deputati al VOLO , ALA in primis , si consiglia la visione diretta degli elementi ANATOMICI ( ossa,articolazioni,muscoli,tendini) come riportati nel DRAFT – on-line (work in progress)  “A colour Atlas of the ANATOMY of the WOODCOCK – Scoplopax rusticola “ 

http://picasaweb.google.com/ecavinaster/AnatomyOfTheWoodcockEurasianWoodcockScolopaxRusticolaDRAFTII?authkey=Gv1sRgCPjAutqm6-nPOg#
edito da www.labeccacciascientifica.it 

IL  VOLO : movimenti di volo e strutture anatomiche 

_________________________________________________
http://www2.unil.ch/biomapper/opengl/BirdFlight.html#Morphology

  This section describes the crucial body parts of a bird allowing it to fly. Most of this section is information selected from a serie of on-line lectures given at the University of Wales, Aberystwyth. Check the original site for a more complete coverage of bird flight physiology. 

The wings

  The movement of the wing, although controlled by the muscles, is governed by the bones and the joints that articulate them. In the case of the bird wing, the free movement around the joint of the wrist is curtailed so that there is only movement in one plane, preventing the wing from bending up or down during the forces exerted by flight. In birds the elbow and wrist joints are linked so that extending the elbow automatically extends the wrist. This is possible because unlike in the elbow of humans, in the bird wing both the ulna and the radius have their own condyle (point of articulation) on the distal end of the humerus. The ulna is more distal to the radius on the elbow so that when the elbow is flexed the two bones of the forearm oppose one another. The radius is then pushed into the various carpal bones of the wrist whilst the ulna is withdrawn. This automatically makes the wrist, and thus the hand flex too and the wing is folded. During extension of the wing the opposite movement occurs. In this way the wing is controlled by the flight muscles, decreasing weight and simplifying coordination.  

  The wing is the lifting surface of the bird and as such must have the right shape and profile to provide the airflow to produce this lift. Much of the visible shape of the wing is produced by the covering of feathers, however, there is a narrow flap of skin that is called the propatagium. This is stretched tight along the leading edge between the shoulder and the wrist when the wing is held out. This is an important part of the wing, it is covered in feathers and forms the leading edge of the inner wing where it helps to provide much of the lift developed by the wing.  

  To provide it with the required rigidity against the airflow the bones of the wing tend to run nearer the leading edge, whilst the trailing edge is constructed solely of a rigid line of feathers. Covert feathers also cover the entire wing and at the trailing edge are found the much larger primary (remiges) and secondary feathers (secondary remiges)  

  The alula is formed by digit II, and lies almost at the wrist joint on the leading edge of the wing. generally it has 3-4 short vaned feathers attached to it. It acts in a similar fashion to the slots on an aircraft, naturally raising into the airstream when the wing approaches stall. The alula is prominent in birds such as the corvids and almost absent in some soaring seabirds. 
Inizio modulo

TRADUZIONE automatica ( Google) da Inglese verso Italiano

Questa sezione descrive le parti del corpo cruciale di un uccello che permette di volare. La maggior parte di questa sezione sono informazioni selezionate da una serie di on-line di lezioni tenute presso l'Università del Galles, ad Aberystwyth. Controllare il sito originale per una copertura più completa della fisiologia volo degli uccelli.
Le ali
  Il movimento delle ali, anche se controllata da muscoli, è disciplinata dalle ossa e le articolazioni che li articolato. Nel caso delle ali degli uccelli, la libera circolazione intorno all'articolazione del polso è ridotta in modo che vi è un solo movimento in un piano, impedendo l'ala di piegarsi verso l'alto o verso il basso durante le forze esercitate con la fuga. Negli uccelli le articolazioni del gomito e del polso sono collegate in modo che l'estensione del gomito si estende automaticamente al polso. Questo è possibile perché a differenza del gomito di esseri umani, l'ala degli uccelli sia l'ulna e il raggio condilo hanno il loro proprio (punto di articolazione) sulla parte distale dell'omero. L'ulna è più distale al raggio sul gomito in modo che quando il gomito è flesso le due ossa dell'avambraccio si oppongono l'un l'altro. Il raggio viene poi spinto nella varie ossa carpali del polso, mentre è ritirata dell'ulna. Questo rende automaticamente il polso e, quindi, la mano della flessione troppo e l'ala è piegato. Durante l'estensione del braccio del movimento opposto. In questo modo l'ala è controllata dai muscoli di volo, riducendo il peso e la semplificazione di coordinamento.
  L'ala è la superficie di sollevamento degli uccelli e come tale deve avere la forma e il profilo giusto per fornire il flusso d'aria per la produzione di questo ascensore. Gran parte della forma visibile dell'ala è prodotto dal rivestimento di piume, tuttavia, vi è un lembo sottile di pelle che si chiama propatagium. Questo è ben tesa lungo il bordo di attacco tra la spalla e il polso quando l'ala è tenuta fuori. Questa è una parte importante della vela, è ricoperta di piume e costituisce il bordo d'attacco dell'ala interna dove contribuisce a fornire la maggior parte l'ascensore sviluppato da ala.
  Per fornire con la necessaria rigidità contro il flusso d'aria le ossa delle ali tendono a correre più vicino al bordo d'attacco, mentre il bordo d'uscita è costruito unicamente in una rigida linea di piume. piume Covert coprire anche tutta l'ala e sul bordo d'uscita si trovano le primarie molto più grande (remiganti) e piume secondarie (remiganti secondarie)
  The Alula si trova quasi al polso sul bordo d'attacco dell'ala. in genere si ha 3-4 piume breve collegato ad esso. Agisce in modo simile agli slot su un aereo. Il Alula è prominente negli uccelli come il corvidi e quasi assente in alcuni uccelli marini 
The legs 

  The legs of a bird may not be considered to be an important requirement for flight, however, without the power they provide during take off many birds would be unable to become airborne. The same can be said for landing where the legs are often used to absorb the large amounts of energy that are generated during initial contact with the ground.  

  Starlings and pigeons do not run to gain speed, instead they jump into the air. This jump is powerful enough to supply the initial inertia required to get them fully airborne. Once in the air they are able to use the full movement of their wings to continue their skyward motion. Albatross with their long wings and swans with their high wing loadings normally rely, like aircraft, on increasing their momentum on the ground until they reach a speed that allows them to become airborne, whilst some dabbling ducks, such as the mallard, are able to launch themselves vertically into the air straight from the water, an incredible feat of pure power.  

The tail 

  The wings are not the only lifting surfaces found on birds, the tail also plays an important role in flight. Obviously tail types vary greatly within the birds and some tails are used for display as well as for flight, but like the wing, their shape is often influenced by their lifestyle.  

  The wings of a bird generally lie slightly ahead of the centre of gravity, this means that when a bird flies its posterior trails in the airflow behind it. The tail provides not only the lift required to buoy up the weight of the body but it also helps in flight control, unfortunately it also adds to drag at higher speeds. The tail allows the wing design in birds to be tailored for efficient cruising and high speed flight and under these conditions it is furled to provide minimal drag. At lower speeds, however, or during maneuvers the tail can be quickly unfurled to reduce induced drag (see later) from the wings and provide a surface for enhanced steering, lift or braking. The tail is suspected to play an important part in maintaining balance and stability in flight and it would seem that it is required to generate lift at low speed when the interaction between the wings and the tail can also most effectively reduce drag.  

  The retrices, or tail feathers generally number 10-12, but are found to range between 8 and 24. These are normally straight and bilaterally paired and the bases covered by coverts to produce a smooth surface for airflow. When you look at a birds tail you see the retrices which are controlled by the tail muscles that allow for the various movements that are required for precision flying. 

The feathers 

  Feathers make an ideal aerodynamic surface for airflow. They can produce a smooth uninterrupted surface over which air can pass freely and can remain flexible without losing their aerodynamic properties. Further to that, the surface is also somewhat malleable, giving under areas of pressure, thus letting air pass more easily over the body without disrupting flow and causing drag. 

  Flight feathers are asymmetrical, with the leading edge vane being narrower, thicker and less flexible than the trailing edge. If the leading edge of the feather was to bend excessively in the airflow it would cause twisting of the feather, leading to a damaging loss of lift. This asymmetry, however, also ensures that the trailing web of the feather bends upward during the downstroke, providing forward momentum and lift. It has also been shown that the outer primary feathers, that is the ones closest to the wing tip, are mechanically stronger than those closer to the wing root (Ennos, Hickson & Roberts, 1995). This is probably to property that helps them withstand the larger aerodynamic forces that these feathers are subjected to.  
Traduzione da Inglese verso Italiano ( scarsa) 
Le piume
   Piume costituiscono  una superficie ideale aerodinamico per il flusso d'aria. Possono produrre una superficie liscia ininterrotto attraverso la  quale l'aria può passare liberamente e può essere flessibili senza far  perdere la loro proprietà aerodinamiche. Oltre a ciò, la superficie è anche un po 'malleabile, dando alla voce "aree di pressione, permettendo così il passaggio dell'aria più facilmente su tutto il corpo senza interrompere il flusso are.
   Piume di volo sono asimmetrici, con l'aletta di bordo di essere più stretto, più spessi e meno flessibili rispetto al bordo d'uscita. Se il lato corto della piuma era quello di piegare eccessivamente il flusso d'aria in esso causerebbe torsione della piuma, con conseguente perdita di portanza dannose. Questa asimmetria, però, assicura anche che la rete finale della penna si piega verso l'alto durante la discesa, che fornisce lo slancio e ascensore. E 'stato inoltre dimostrato che le piume esterno primario, cioè quelli più vicini alla punta dell'ala, sono meccanicamente più forti di quelle più vicino alla radice alare (Ennos, Hickson & Roberts, 1995). Questo è probabilmente di proprietà che li aiuta a sopportare le grandi forze aerodinamiche che queste penne sono soggetti.
Altri elementi importanti ( FISICA del VOLO ) sono sul sito :
http://www2.unil.ch/biomapper/opengl/BirdFlight.html#Morphology
SINTESI 


  From all the matter exposed above and in other sources, here are the crucial elements I've decided to include into the model: 

Wings

  The wings are the main source of thrust, lift and attitude control. 
  The proximal part ("arm") of the wing achieves the lift. 
  The distal part ("hand") of the wing produces the thrust when flapping and attitude control when soaring and flapping. 

  Therefore we can simplify it as follows:  Flapping wing hand creates Thrust, which builds up Airspeed, which flows around wing arm and generates Lift. 

  Gulls maintain lift all along the flapping cycle. However, most birds cannot generate lift during the flap-up. 

  Air density decreases with altitude. 

  The flight will be modeled in two modes: 

1. Soaring/gliding mode: It will be basically a glider model. The 3D animation will show how the wings are used to roll and pitch.

2. Flapping mode: The player will be able to control the power of each flap, each one producing an added thrust.

  The alula decreases stall speed. This feature will be added later as this can be negleted for gulls. 

  The precise movements of the wings will not be included into the flight model. However, they will hopefully show accurately in the 3D animation 

Tail

  Tail is used only at low speed to get additional manoeuvrability, lift and drag. 
  Used as airplanes' air-brake and flaps for landings 
  At high speed it is furled and acts as a drag reducer 

Bird weight and aerodynamism

  Weight will just be used to compute the gravity force. 
  Aerodynamism will be modelled by a few parameters controlling the drag as a function of speed, angle of attack, wing and tail posture. 

Landing and take-off

  This will be modelled in a second phase. With the first model, a legless bird will be used. 

Landscape-dependend wind field

  Once the flight model is correct for still air, wind will be added. Three factors will be considered: 

1. Differential wind speed with altitude: a lower wind speed close to the sea surface will allow the player to reproduce albatross' infinite gliding technique.

2. Above land, wind will be modelled in a more elaborate way, with upwelling on the windward side of a hill, acceleration at its top, and turbulences on this leeward side.

3. Thermal effects will generate vertical air movement.
PHYSICS and other  -    FISICA  e altro :
Check : http://icb.oxfordjournals.org/content/41/2/188.full
http://groups.csail.mit.edu/robotics-center/public_papers/Tedrake09.pdf
http://wings.avkids.com/Book/Animals/intermediate/birds-01.html
http://www.youtube.com/watch?v=Tx5EKbJXyKg
ITALIAN LANGUAGE .

Lavoro esaustivo (49 pagg.)

http://www.stsbc.ch/Archivio/2007/Bandi/LAM/Danilo%20Fortesti%20-%20Il%20volo%20degli%20uccelli.pdf
