Sample SML Scripts

DIRECTOR

=i The Spatial Manipulation.Lan-
~> guage (SML) now putsyouinthe
b director’schair. Using new movie
generation SML functions in
TNTmips 6.50 you can create scripts that set up
and record custom animations of your geospatial
data. You can record these animations in either
MPEG format (any computer platform) or AV for-
mat (Windows computers only) and set both
framerate and recording time. Microlmageshas
prepared a number of sample movie generation
scripts, one of which is excerpted on the reverse
side of thispage. Although these movie genera-
tion scriptswere prepared after the TNTmips 6.50
Products CD was mastered, you can download
any of the scripts as well as sample moviefiles
from the Downloads page of the Microlmages
web site;
www.microimages.com/freestuf/.

The 30 new SML functions and class methods
that implement movie generation incorporate
many of the capabilitiesof the 3D Simulation pro-
cessin TNTmips. But they also give you more
control over the 3D viewing parameters. You can
specify viewer position and view
directionindependently, so that the
3D view can look ahead along the
flight path (as in the standard 3D
Simulation process), or to the side,
straight down, or backward along
the flight path. You can create a
single 3D movie that incorporates

In a 3D simulation script you can render both 2D and 3D views into each frame, as

Movie Generation Scripts

elements of the path, orbit, and pan modes of the

3D Simulation process.

But animationsare not limited to 3D simulations.
Ananimation merely consistsof agradually vary-
ing series of static frames. Eachframeisrendered
from one or more View windows created by the
script and then copied into the output MPEG or
AVI file. Themovietherefore canrecord any se-
guential change in the view windows used to

createtheframes. l
A simple example would be a sequence of 2D

views showing achangein some mapped param-
eter through time. The script can sequentially
add and then remove aseries of pre-prepared lay-
ers to and from the view, or modify the display
parametersfor asingle continuing layer (such as
aset of vector polygonswith attached attributes)
to create the change from frame to frame. More
complex examples might sequentially display the
result of some process computed in the script,
such as a series of viewsheds computed for dif-
ferent positions along a traverse line through a
terrain model. The possibilitiesare limited only
by your source data and your imagination!

The main processing loop of any
movie script must perform three major
functions:

1. Change the content of one or more
view windows and redraw. This
step might involve altering the
viewing parameters for a 3D view,
or adding new layers or updating
existing layers in a 2D view.

2. Copy the contents of the view
window(s) to a frame. Additional
graphic symbols or annotation text
can be drawn directly into the
frame if you wish.

3. Copy the frame to the output movie
file.

New functionsin the Frame and Movie function groups
are used to set up the generic frame and movie param-
eters, capture the View window contentsto aframe, and
copy theframeto the output AVI or MPEG file. For 3D
animations, new class methods in the VIEWPOINT3D
classare used to manipul ate the settings for the 3D view.
You can set viewer and view center position coordinates
explicitly for each frame, or move either position aspeci-

shown in the above illustration. After each frame is captured you can also draw  fied distanceor directionrelativeto the previous position.
symbols into it marking the current viewer position and view center position, and Either position can berotated around the other. You can

draw a trail of previous position symbols behind the moving symbol. Sample 3D
simulation scripts are available to show how to script these features, and to set
up panning, a spiral orbit, and contant-altitude and constant-height flight paths.

also set either position and then use an azimuth angle,
elevation angle, and distance to define the other.
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Sample scripts have been prepared to illustrate how you might use the new features of TNTmips’ Spatial Manipulation
Language (SML). Key sections of one script are reproduced below for your quick perusal. The entire script can be
downloaded from the SML script exchange at www.microimages.com/sml/ftpsmllink/TNT_Products_V6.5_CD.

Excerpts from Constant Height Flight Path Script (PATHcHT2.sml)

string fornat$;

. string ext$; "
format$ = "AVI"; Set movie format, frame ext$ = MbvieGet Fi | eExt (movie); Make output file

rate, and recording time string filenanes;
string franerate$; filename$ = GetCQutputFileName(“”,”Make filenane for novie’,ext$);
framerate$ = “MOVI E_FRAMERATE_24";
if (time <= 1.0) time = 1.0; Check recording time and
nuneric tinme;
time = 60: nunFrames = time * rate: calculate number of frames
Select input DEM for surface, raster 5 ;
Get | nput Rast er (Sur f ace) ; H class Ceoref georefS; et georeference
Get | nput Rast er ( Rast Dr ape) ; drape_, _and two vector ObJeCtS georef S = GetlLast UsedGeor ef Obj ect ( Surf ace) ; para%eters for Iayers
Get | nput Vect or (Fl i ght Pat hvec); | containing ground traces of Geor ef Set Proj ecti on(geor ef S, group. Proj ecti on);
Get I nput Vect or (Vi ewCenter Vec) ;  |flight path and view center path and reset to group
class Georef georefFlight; projection
string styleFilenane$; georef Fli ght = GetlLastUsedGeoref Obj ect (Fl i ght Pat hVec) defined b
string styleObjectnane$; Geor ef Set Proj ecti on(georef Fl i ght, group. Proj ection); y
Get I nput Obj ect (“Style”,”Select style object for center and viewer raster drape
point synbols:”, styleFilename$, styleObjectnane$) class Georef georefCent; layer
string viewer$; - — georef Cent = GetLast UsedGeor ef Obj ect (Vi ewCent er Vec) ;
viewer$ = “VIEVER'; Select style object containing Geor ef Set Proj ecti on( geor ef Cent, gr oup. Proj ecti on);
Sent ol cente S point symbol styles for viewer : _——— Section computing arrays of viewer
pOSItIOI’] and view center pOSItIOI’] Start recordlng mOVIe| and center positions from input vectors
print(“START"); Movi eStart (novie, fil ename$); is omitted here; see SCTipt
. . Variables to set size of 2D and 3D view S
nuneric size; _ . for i = 1 to nunfFrames { -
size = 320 ’7 windows and zoom-out factor for 2D view class POINT3D fpt; \| Begin loop for each frame|
fpt.x = xarrayf_eq[i];
nuneric zoonfactor; - fpt.y = yarrayf_eq[i];
zoonfactor = 1.0; Create display group. Create flag to create fpt.z = zarrayf_eq[i]; |Set viewer position along flight path |
class GROP group: view without iconbar, scrollbars, status line, vp. Set Vi ever Posi tion(fpt);
- te(): and scale/position line; important to maintain . - —
group GoupCreate(); 1 e/p : , Importal : cl ass fO NT3D cpt; |Set view center position |
fixed window size during movie generation cpt.x = xarrayc_eq[i];
string flags$; cpt.y = yarrayc_eq[i];
flags$ = “NoScal ePosLi ne, Nol conBar, NoScr ol | bars, NoSt at usLi ne”; cpt.z = zarrayc_eq[i];
class XaForm di al oq2d: vp. Set Center (cpt); /lRedraW both views Copy both
g2d; " "
class VIEW vi ew2d; Create dialog and 2D view Vi ewRedr aw( vi ewdd) ; views to frame
di al og2d = CreateFornDi al og(“VIEW 2D");
view2d = G oupCreateView group,dial og2d,””, size, si ze, fl ags$); FrameCopyFronVi ew( f rame, vi ew2d, 0, 0, si ze, si ze, x2d, y2d) ;
vi ew2d. BackgroundCol or.red = 67; FrameCopyFronVi ew( f rame, vi ew3d, 0, 0, si ze, si ze, x3d, y3d) ;
vi ew2d. BackgroundCol or. green = 100;
vi ew2d. BackgroundCol or. bl ue = 100; for j =1to (i - 1) { -

- - Set Col or (col orc) Loop to draw previous
class XnForm dial 0g3d; Create dialog and 3D view FillGircle(xarrayes[j],yarrayeslil. 2) |center points in frame
class VIEWBD vi ew3d; }

di al og3d = CreateFornDial og(“VIEW 3D");
viewdd = G oupCreate3DView group,dial og3d,””, size, size, flags$); class PO NT2D point; —
vi ewsd. BackgroundCol or.red = 67; point.x = vp. CenterPoint.x; Draw current center point in frame
vi ewdd. BackgroundCol or. green = 100; point.y = vp.CenterPoint.y;
vi ew3d. Backgr oundCol or. bl ue = 100; point =

Add surface and TransPoi nt 2D( poi nt, Vi ewGet TransMapToVi ew( vi ew2d, gr oup. Proj ection));
GroupQui ckAddRast er Var ( gr oup, Sur f ace, 1) ; poi nt = TransPoi nt 2D( poi nt, Vi ewGet Tr ansVi ewToScr een(vi ew2d) ) ;
GroupQui ckAddRast er Var ( gr oup, Rast Dr ape, 0) ; raster drape to group Dr awSet Poi nt Styl e(center$);

Dr awPoi nt (poi nt . x, poi nt.y); -
awPoi nt (poi nt. x, poi nt..y) Update arrays of previous

Di al ogOpen(di al og2d); . X
xarraycs[i] = point.x; / center point coordinates

Di al ogOpen( di al 0g3d) Open both views

yarraycs[i] point.y;
Vi ewRedr awful | (vi ew2d) ;
Vi ewRedr awFul | (vi ewdd) ; : for j =1to (i - 1) { Loop to draw
Vi ewZoomQut (vi ew2d, zoonf actor, 1); Full redraw of both views Set Col or (col orf) i H
N " . . previous viewer
FillCircle(xarrayfs[j],yarrayfs[j],2) . .
x2d = 0 } positions in frame
y2d = 0; Parameters to set location and
x3d = size; H : H : point.x = vp.ViewPos. X; . o .
y3d = o size of each view in movie frame boint y = vp.ViewPos. v. Draw current viewer position in frame
w = 2 * size; point =
h = size; TransPoi nt 2D( poi nt, Vi ewGet TransMapToVi ew( vi ew2d, gr oup. Proj ection));
Set f I £ " in f point = TransPoi nt 2D( poi nt, Vi ewGet Tr ansVi ewToScr een(vi ew2d) ) ;
nuneric fontsize; et fontsize for text annotation in frame | Dr awSet Poi nt Styl e(vi ewer $) ;
fontsize = 16; Dr awPoi nt (poi nt. x, point.y); Update arrays of previous
class Frame frane; |Create blank frame | xarrayfs[i] = point.x; __—— |viewer position coordinates
frame = FrameCreate(w, h); yarrayfs[i] = point.y;
Act i vat eGC( Fr ameCr eat eGC(f r ame) ) ; |Create graphics context for frame Dr awText Set Col or s( bl ack) ;
Dr awText Set Hei ght Pi xel s(fontsi ze); Dr awText Si npl e(“Muddy Mountains, NV',2,fontsize); Draw text
DrawUseSt yl eCbj ect (styl eFi | ename$, styl eCbj ect names) ; Dr awText Set Col ors(col orc); annotation

DrawText Si npl e(“View center path”,2,fontsize*2. 1);

class Mvie novie; IPNT - Dr awText Set Col ors(col orf);
movie = Movielnit(); Initialize movie DrawText Si npl e(“Flight path”, 2, fontsize*3. 3);

in frame

Movi eSet For mat (novi e, f or mat $) ; Movi eAddFr ame(movi e, frane) ; |Add frame to movie|

Movi eSet FrameRat e( novi e, framer at e$) ; | Set more movie parameters | }

Movi eSet Fr ameW dt h( novi e, w) ; -

Movi eSet Fr ameHei ght (nmovi e, h) ; NMbvi eSt op( movi €) ; | End of loop recording frames

Movi eExi t (novi e) ;
Di al ogCl ose(di al og2d);
Di al ogCl ose(di al 0og3d);

|St0p and exit movie, close dialogs|
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