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levads

AdazuPludi ir programma, kas domata lokalai plidu imitéSanai, balstoties uz zemes reljefa
augstuma v.j.l. modeli, kas veidots no lazerskenéSanas datiem. Programma neizmanto hidrologisko
informaciju, tadel ar tas palidzibu var imitét pladu izplatibu Gdens limena celSanas dél, bet nevar iegut
informaciju par pladu dinamiku. Programmas logs ar AdaZu novada modeli redzams zemak.

4| Modelis: AdaziPilni2017-10-13 attirits1 X=523824 Y=338901 h=11.08m = O X

Fails Redigét Skats Caurtece Dambis Riki Pladi Paligs

CECRVIE Y- A= N IR B 40N ISESE 4 a1 |




Zemes augstuma modelis veidots no Latvijas Geotelpiskas informacijas agentiras piegadatajiem
LAS formata datiem, kuri satur lazera stara atstaro$anas informaciju ar vidéjo blivumu 4 atstarojumi/ m2.
No Siem datiem veidots modelis (augstuma attéls) ar telpisko izskirtspéju 1m, no katra lazera impulsa
izmantojot tikai augstumu v.j.l., kas ieglits no pédéja atstarojuma. Ta ka lazera stars neatstarojas no tdens
virsmas, programma satur ldzeklJus Gdens limena augstuma v.j.l. novértésanai tdenstilpnés un modela
papildinasanai ar Siem datiem. Ezeru u.c. noslégtu Gdentilpnu augstums tiek v.j.l. novértéts, izmantojot
krasta pikselu augstumu (péc 31 pa3a principa piepilditi ari citi “caurumi” datos). Udens limenis upés ari
novértets péc krasta pikselu augstuma, bet ierobeZota attaluma, lai nemtu véra upes augstuma profilu. Ta
ka bieza meza rajonos atstarojumi no zemes virsmas sanemti reti, programma paredzéts riks meza
filtrésanai, ar kura palidzibu tiek paplasinata atstarojuma no zemes ietekme, tadejadi panakot, ka ari meza
rajonu pikselos modelis satur augstuma datus no zemes virsmas un ir iespéjama tdens izplatiSanas t.i.
plidu imitacija tajos.

Programma parbaudita darba ar Adazu novada un apkartnes augstuma modeli; citu apvidu datu
apstradei, iespéjams, nepiecieSamas modifikacijas. Lai tuvinatu augstuma modeli realajiem apstakliem, taja
ieblveti idzeklu caurteku (zem tiltiem un celiem) un jaunveidojamu dambju informacijas ievadisanai.

1. Galvenie principi

Startéjot programmu, ta atver nokluséto Adazu novada dalas augstuma modeli. Sagatavoti arf citu
apgabalu modeli un kopéjais novada modelis. Atkariba no pieejamajiem datora resursiem, nepiecieSams
programmu darbinat ar piemérota izméra modeli, lai datoru neparslogotu.

Augstuma modeli glabajas failos ar paplasinajumu “*.hedi”, kuri satur augstuma un koordinasu
informaciju. Modelis tiek nolasits no faila un attélots loga, augstuma informacija tiek vizualizéta, izmantojot
piksela krasu. Krasu skala un atbilstoSie augstumi tiek attéloti, startéjot programmu; vélak to var paslépt,
izmantojot riku joslas funkciju leslégt / izslégt krasu skalu.

Parvietojoties pa vizualizéta modela attélu ar peles kursoru, augstuma informacija v.j.l. tiek
dinamiski attélota programmas loga nosaukuma kopa ar attieciga punkta koordinatém LKS-92 sistéma. So
informaciju var art attélot blakus peles kursoram.

Programma Jauj modeli mainit, pa vienam ieziméjot taja caurteces un dambjus. To definicijas var
saglabat failos kopa ar geografiskaja koordinatém. Tadejadi saglabatos objektus var lietot dazados attélos.

2. Sistémas prasibas
Datora konfiguracija, kura var izmantot programmu:

e Procesors: Intel Core i5/ 2GHz vai jaudigaks

e QOperativa atmina: vismaz 8GB

e Monitors ar vismaz HD izskirtspéju (1920 x 1080 pikseli)

e Diska vieta: vismaz 20GB (atkarigs no saglabajamo modelu skaita)
e Operaciju sistema: Windows 7 vai vélaka

3. Instalésana
InstaléSanai nepiecieSams piestartét izplatito failu “Adazilnstaller_web.exe” un sekot instrukcijam.
Programma realizéta MATLAB izstrades vidé (skat. https://www.mathworks.com/products/matlab.html).

Instalésanai nepiecieSams interneta piesléegums (jaatkopé MATLAB izpildes laika bibliotéka ar izméru
apm.500MB.



4. Funkcijas

Programmas izvélne un riku josla satur lidzek|us $adu funkciju veiksanai:

Fails / Atvért augstuma modeli (izvélnes funkcija). ST funkcija lauj izvéléties failu ar paplasinajumu
“* hedi”, kura ir augstuma un koordinasu informacija. Mode)a dati tiek nolasiti no faila un modelis tiek
attélots loga, augstuma informaciju kodéjot ar piksela krasu.

Fails / Saglabat jaunu modela versiju (izvélnes funkcija). St funkcija |auj izvéléties failu ar paplasinajumu
“* hedi”, kura saglabat jaunu modela versiju ar pasreiz ieviestajam izmainam (caurtecém, dambjiem,
filtretiem meziem utt.)

Fails / Saglabat modela fragmentu (izvélnes funkcija). S funkcija lauj iezimét attéla fragmentu, velkot
par to ar peli, un saglabat modela fragmentu izvélétaja “*.hedi” faila.

Redigét / Kopét attélu (izvélnes funkcija). ST funkcija kopé pasreiz redzamo attélu uz starpliktuvi, lai to
izmantotu cita (piem. dokumentu gatavosanas) programma.

Redigét / Piepildit ezeru ar augstuma datiem (izvélnes funkcija). ST funkcija lauj attéla izvéléties ezeru,
noklikskinot uz to ar peli. Péc tam programma nosaka un iezZimé ezera robezas un parvaica, vai tas
izdarits pareizi. Ja lietotajs to apstiprina, tiek aprékinats ezera augstums v.j.l. (vienads visam ezeram) un
ezera objekts modeli tiek aizpildits ar So lielumu.

Redigét / Atzimét upes/ezera robeZu (izvélnes funkcija). Ja ezers saistits ar upi, bls nepareizi Siem
abiem objektiem pieskirt vienu un to pasu augstuma limeni. ST funkcija |auj attéla atdalit ezeru no upes,
lai tos varétu apstradat atseviski. Lai to veiktu, vieta, kur upe ietek ezera vai iztek no ezera, funkcija
piedava ar peli iezimét atdalo3o liniju. Linijas pikseliem tiks pieskirtas augstuma vértibas, interpoléjot
starp sakuma un beigu punktu augstumiem.

Redigét / Piepildit upi ar augstuma datiem no krastiem (izvélnes funkcija). Lai piepilditu upes objektu
ar augstuma datiem, kas seko upes augstuma profilam, s funkcija piedava atzimét upes punktus
virziena no lejteces uz augsteci. Tiks izveidots upes augstuma profils, atrodot katra atziméta punkta
apkartné krasta zemakos pikselus. Upes pikseliem Gdens llmena augstums tiks pieskirts vienads ar
tuvaka augstuma profila piksela vértibu.

Redigét / Piepildit visas atlikuas vietas, kuram nav datu (h=0) (izvélnes funkcija). S funkcija lauj
piepildit ar augstuma datiem visus objektus, kuri lidz Sim palikusi bez tiem. Tas tiks darits, katram
objektam izmantojot tadu pasu pieeju, ka ezera piepildiSanai ar augstuma datiem.

Redigét / Atcelt iepriek$éjo piepildisanas operaciju (izvélnes funkcija). ST funkcija |auj atcelt iepriekséjo
ezera, upes vai citu objektu piepildisanas operaciju ar augstuma datiem.

Krasu diapazona izvéle (izvélnes “Skats” un riku joslas funkcija). Si funkcija atver MATLAB iebivéta
kontrasta uzlabosanas rika logu, kura var izvéléties attélojamo datu zemako (Window-Minimum) un
augstako (Window-Maximum) vértibu.

Attélot zemu augstumu balta krasa (izvélnes “Skats” un riku joslas funkcija). ST funkcija ieslédz/izslédz
zemu vietu (augstums vienads vai zemaks par krasu diapazona zemako vértibu) attélosanu ar baltu
krasu.

Skats / Radit novada robezas (izvélnes funkcija). ST funkcija lauj uz attéla fona atzimét AdaZu novada
robezas.

Atzimét caurteci (izvélnes “Caurtece” un riku joslas funkcija). ST funkcija Jauj uz attéla atzimét vienu
caurteces vidusliniju. Ta paliek attéla, un to var redigét, velkot ar peli galapunktus.

Saglabat caurteci faila (izvélnes “Caurtece” un riku joslas funkcija). ST funkcija lauj saglabat caurteces
definiciju faila. Ta paliek attéla, un to var redigét, velkot ar peli galapunktus.



Nolasit caurteci (izvélnes “Caurtece” un riku joslas funkcija). Si funkcija lauj nolasit caurteces definiciju,
kas ieprieks ierakstita faila. Ta tiek atziméta attéla, un to var redigét, velkot ar peli galapunktus.

leviest caurteci modeli (izvélnes “Caurtece” un riku joslas funkcija). ST funkcija izpildama tad, kad
caurtece ir pareizi atziméta un nepiecieSams to ieviest modeli. Caurtece tiek ieviesta modelr,
interpoléjot augstumus starp atzimétajiem galapunktiem.

Dzést caurteci (izvélnes “Caurtece” un riku joslas funkcija). ST funkcija domata caurteces definicijas
dzésanai bez ievieSanas modeli.

Atzimét dambija liniju (izvélnes “Dambis” un riku joslas funkcija). ST funkcija lauj uz attéla atzimét lauztu
imitéta dambija vidusliniju, klikskinot uz tas virsotném. Pédéjo punktu jaatzimé ar dubultklikski. Dambja
Inija paliek attéla, un to var redigét, velkot ar peli virsotnes. Virsotnes ir numurétas, un katras planoto
augstumu v.j.l. jaatzimé, klikSkinot uz numura.

Saglabat dambi faila (izvélnes “Dambis” un riku joslas funkcija). Si funkcija lauj saglabat dambja
definiciju (virsotnu koordinates un augstumus) faila.

Nolasit dambi (izvélnes “Dambis” un riku joslas funkcija). ST funkcija lauj nolasit dambja definiciju, kas
ieprieks ierakstita faila. Ta tiek atzZiméta attéla, un to var redigét, velkot ar peli virsotnes, ka arl
atziméjot to augstumus.

leviest dambi modeli (izvélnes “Dambis” un riku joslas funkcija). ST funkcija izpildama tad, kad dambis
un virsotnu augstumi ir pareizi atziméti un nepiecieSams to ieviest modeli. Dambis tiek ieviests modelr,
interpoléjot augstumus starp atzimétajam virsotném.

Dzést dambi (izvélnes “Dambis” un riku joslas funkcija). St funkcija domata dambja definicijas dzé$anai
bez ievieSanas model.

Augstuma profils Inijai (izvélnes “Riki” un riku joslas funkcija). ST funkcija domata augstuma profila
nolasisanai no modela un attéloSanai grafika atseviska loga. Funkcija piedava ievadit lauztu liniju, ar
peles klikskiem atziméjot tas virsotnes (pédéjo ar dubultklikski). Péc linijas ievades atzimétas linijas
augstuma profils tiks attélots grafika. Linijas virsotnes attéla var redigét, $aja gadijuma augstuma profils
tiks izmainits. Attéla var atzimét vairakas linijas profilu attélosanai.

Augstuma modelis apgabalam (izvélnes “Riki” un riku joslas funkcija). St funkcija domata 3D objekta
attélosanai, kura pamats attéla tiek atziméts ar daudzstiri (pédéja virsotne jasavieto ar pirmo. 3D
objekts tiks attélots atseviska loga un to var grozit, izmantojot funkciju Rotate 3D 3aja loga.

Riki / Filtrét meZu ir funkcija, kas lauj nofiltrét koku vainagus mez3, lai plidu simulacija varétu
darboties ari rajonos, kur koku lapotne nelaida cauri lazera staru un atstarojumi sanemti pamata tikai
no vainagiem.

Riki / Atcelt pédéjo filtréSanas rezultatu ir funkcija, kas lauj atcelt ieprieksejas filtracijas rezultatu un
atjaunot modela versiju pirms tas.

Paligs / Lietotaja rokasgramata ir funkcija, kas lauj atvért So tekstu.
Paligs / Par funkcija atver logu ar informaciju par $o programmu.

Pietuvinat, Attalinat, Bidit ir parastie attéla novérosanas riki, kas maina mérogu un novéroto attéla
apgabalu.

leslégt / izslegt krasu skalu ir funkcija, kas lauj apskatities krasu gammu un atseviskam krasam
atbilstoSo augstumu v.j.l.

Radit koordinates un augstumu pie kursora (riku joslas funkcija) ir domata, lai érti novérotu
informaciju par pikseli, uz kuru norada peles kursors. Koordinates un augstums $aja gadijuma tiek
attéloti ne tikai loga virsraksta, bet ar1 blakus kursoram speciala tekstlodzina.



e Atzimét upes fragmentu pliidu imitésanai (riku joslas funkcija) ir domata, lai izvélétos upes dalu, kuras
ddens limena celSanas tiks imitéta. Plidu simulacija notiks tikai T rajona ietvaros.

e Imitét Gdens celSanos Udenstilpné (riku joslas funkcija) ir domata, lai uzsaktu lokalu plidu imitésanu.
Kad ta izvéléta, programma lauj izvéléties upes punktu, kura llmena celSanos imitésim. Upes vai tas
fragmenta pikseli tiek attéloti ar baltu krasu. Attéla kreisaja augseja pusé paradas ritjosla un ievadama
skaitla laucins, kuri sakuma rada atziméta upes punkta augstumu v.j.l. Ja Sis augstums tiek mainits (to
var tikai palielinat), programma imité visa izvéléta upes rajona Gdens limena celSanos par tadu pasu
lielumu, parbauda upes krasta pikselu augstumu un, ja tas ir zemaks par blakus piksela augstumu upég,
pieskaita pikseli pie upes pikseliem un attélo ar baltu krasu. Tas tiek veikts iterativi, katra soli parbaudot
upes fragmenta sanu blakus pikselus, kamér kads no tiem ir pieskaitams upei.

e Apturét tdens zonas izplesanas imitaciju (riku joslas funkcija). Ja lieto So funkciju, iterativa Gdens
izplatiSanas tiek apturéta.

e Turpinat Gidens zonas izpleSanas imitaciju (riku joslas funkcija). Ja lieto So funkciju, iterativa Gdens
izplatiSanas tiek atjaunota.

Zemak attélots palielinats modela attéla piemérs AdaZu centra apkartné, kura novérotas teritorijas, kuras
potenciali varétu applist (iezimétas ar baltu krasu), ja Gaujas limenis pie tilta uz Kadagu ilgstosi saglabajas
5,28m augstuma virs juras [Tmena. Simulacija darbinata modelim, kura iestradats jauncelamais dambis
augSup gar Gaujas kreiso krastu no tilta uz Kadagu lidz Gaujas- Baltezera kanalam.
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Pielikums: programmu kodi

Adazi.m

iptsetpref (' ImshowBorder', 'tight'");
set (0, 'defaulttextinterpreter', 'none');
clear all

if ismac

% Code to run on Mac plaform

javax.swing.UIManager.setLookAndFeel ('com.apple.laf.AqualookAndFeel")
elseif isunix

% Code to run on Linux plaform
javax.swing.UIManager.setLookAndFeel ('com.jgoodies.looks.plastic.Plastic3DLookAndFeel")
elseif ispc

% Code to run on Windows platform
javax.swing.UIManager.setLookAndFeel ('com.sun.java.swing.plaf.windows.WindowsLookAndFeel'
)
else

errordlg('Platform not supported : (', 'Error');

end

floodTool

floodTool.m

function varargout = floodTool (varargin)

FLOODTOOL MATLAB code for floodTool.fig
FLOODTOOL, by itself, creates a new FLOODTOOL or raises the existing
singleton*.

o° d° oo o

oe

H = FLOODTOOL returns the handle to a new FLOODTOOL or the handle to
the existing singleton*.

o° oo

oe

FLOODTOOL ( 'CALLBACK', hObject, eventData,handles,...) calls the local
function named CALLBACK in FLOODTOOL.M with the given input arguments.

o o

oe

FLOODTOOL ( 'Property', 'Value',...) creates a new FLOODTOOL or raises the
existing singleton*. Starting from the left, property value pairs are
applied to the GUI before floodTool OpeningFcn gets called. An
unrecognized property name or invalid value makes property application
stop. All inputs are passed to floodTool OpeningFcn via varargin.

o° 0 o o o

oe

*See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
instance to run (singleton)".

o o

oe

See also: GUIDE, GUIDATA, GUIHANDLES

oe

Edit the above text to modify the response to help floodTool

oe

Last Modified by GUIDE v2.5 13-Nov-2017 13:30:31

% Begin initialization code - DO NOT EDIT

gui_ Singleton = 1;

gui State = struct('gui Name', mfilename,
'gui Singleton', gui_ Singleton,
'gui OpeningFcn', @floodTool OpeningFcn,
'gui OutputFcn', @floodTool OutputFcn,
'gui LayoutFcn', 1,
'gui Callback', (1

if nargin && ischar(varargin{l})

gui State.gui Callback = str2func(varargin{l});
end

if nargout
[varargout{l:nargout}] = gui mainfcn(gui State, varargin{:});
else




gui mainfcn(gui State, varargin{:});
end
% End initialization code - DO NOT EDIT

% —--- Executes just before floodTool is made visible.
function floodTool OpeningFcn (hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

o

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to floodTool (see VARARGIN)

% Choose default command line output for floodTool
handles.output = hObject;
handles.mainFigure = gcf;

load (which('AdaziD.hedi'), '-mat');

handles.modelName = 'AdaziD';
cmap = single(colormap(jet(1024)));
cmap (1,:)=1.;

% him=imshow (modelM, [0 20], 'colormap', cmap);
% set(gcf, 'renderer', 'painters');

him=imshow (model, [0 20], 'colormap', cmap);
colorbar;

set (handles.Colorbar, 'State', 'on');

set (gcf, 'UserData', him);

o)

%colorbar % ('northoutside')

hContrast [1; %$imcontrast (gca);
handles.hBorder = [];
try
load (which('AdaziNovads.mat'));
hold on

hBorder = plot((Sn.X-X1)/dX+1, (Y1-Sn.Y)/dy+1, 'w-', 'LineWidth', 2);
handles.hBorder = hBorder;

catch

end

hold on

str = {['" X=" num2str(X1)],[" Y=" num2str(Yl)], [' h=" num2str (model(1l,1))]};
handles.posText = text(0,0,str, 'Position', [0

0], 'VerticalAlignment', 'bottom', 'BackgroundColor', [1 1 223/255], 'Margin',0.1,
'Visible', 'off', '"FontSize',9);

handles.hImage = him;
handles.colormap = cmap;
handles.hContrast = hContrast;
handles.X1 = X1;

handles.dX = dX;

handles.Y1l = Y1;

handles.dYy = dy;

handles.model = model;
BW = model>0;
clear model;
handles.BWO = BW;
handles.BWl = BW;
handles.modelOld = [];

oe

caurumi pasSreizéja varianta (0-1llu piepildisSanai)
caurumi iepriek$éja variantad (prieks Undo)

oe

handles.walkPos = 1;
handles.walkSpeed=3;
handles.walkWindowSize=1024;
posSteps = [];
handles.posSteps = posSteps;
handles.walkActive = 0;
handles.walkWindow = [];
handles.walkWindowInMain = [];
handles.WaterLevel = [];




handles.hLinesPoly = [];
handles.hRegionPoly = [];
handles.handlesLines = []
handles.handlesRegions =
handles.floodActive = 0;

[1;

handles.hTextDambis =
handles.hLineDambis
handles.hCaurtece = [];

handles.hTextFloodForecast = [];
handles.hLineFloodForecast = [];

if ~exist('Upes','var'), Upes = struct('Name',{},'Pixels',{}); end
handles.Upes = Upes;

if ~exist('Prognozes','var'), Prognozes =

struct ('Name', {}, 'UpeName', {}, 'Pixels',{}, '"Heights',{}); end
handles.Prognozes = Prognozes;

handles.selectedPrognoze = 0;

% Update handles structure

guidata (hObject, handles);

set (gcf, 'CloseRequestFcn',@floodTool ClosingFcn);

oe

UIWAIT makes floodTool wait for user response (see UIRESUME)
uiwait (handles.figurel);

oe

% ——-- Outputs from this function are returned to the command line.
function varargout = floodTool OutputFcn (hObject, eventdata, handles)
% varargout «cell array for returning output args (see VARARGOUT) ;

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o)

% Get default command line output from handles structure
varargout{l} = handles.output;

function floodTool ClosingFcn (hObject, eventdata, handles)

o

handles = guidata (hObject) ;
delete (handles.handlesLines) ;
delete (hObject) ;

% —--- Executes on mouse motion over figure - except title and menu.
function figurel WindowButtonMotionFcn (hObject, eventdata, handles)
hObject handle to figurel (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

oe

hMain = handles.mainFigure;
hAxis = get (hMain, 'CurrentAxes');
C = get (hAxis, 'CurrentPoint');
if isfield(handles, 'hImage')
him=get (hMain, 'UserData');
if ~ishandle (him), return; end
if ~isfield(him, 'CDATA'), return; end
data = get (him, "CDATA");
[r,c] = size(data);
indX = round(C(1,1));
indY = round(C(1,2)):
if indX>0 && indX<=c && ind¥>0 && indY¥<=r
xText = num2str (round((C(1l,1)+handles.X1-1)*10)/10);
yText = num2str (round((handles.Y1-C(1,2)+1)*10)/10);
xText = num2str (round(C(1l,1)+handles.X1-1));
yText = num2str (round (handles.Y1-C(1,2)+1));
hText = num2str (round (data (indY, indX) *100)/100) ;
if strcmp (get (handles.Uuliimenis, 'Visible'),'on')

oe

oe

oe

10




hText = num2str (round (handles.modelPluudu (indY, indX)*100)/100) ;

end

set (handles.mainFigure, 'Name', ['Modelis: ' handles.modelName ' X=' xText ' Y='
yText ' h=' hText 'm'])

str = {[' X=' xText ' '],[" ¥Y=' yText ' '], ['" h='" hText 'm ']};

set (handles.posText, 'String', str);
ext = get(handles.posText, 'Extent');
ext (1) = ext(1)+0.5;
ext (2) = ext(2)-0.5;
set (handles.posText, 'Position', C(1,1:2));
set (handles.posText, 'Extent', ext);

oe oo

oe

oe

end
end
% —--- Executes on button press in pushbuttonl. Staigat
function pushbuttonl Callback (hObject, eventdata, handles)
% hObject handle to pushbuttonl (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

handles.walkActive = 1;

guidata (hObject, handles);

currPos = handles.walkPos;

[lastPos,c]=size (handles.posSteps) ;

while handles.walkActive
currPos = currPos+handles.walkSpeed;
if currPos>lastPos, currPos=1l; end
xi=posSteps (currPos, 1) ;
yi=posSteps (currPos, 2);
sizeXY = handles.walkWindowSize/2;
set(gca, 'xlim', [xi-sizeXY xi+sizeXY-1])
set (gca, 'ylim', [yi-sizeXY yi+sizeXY-1])
handles=guidata (hObject) ;

end

handles.walkPos = currPos;

guidata (hObject, handles);

% —--- Executes on button press in pushbutton2. Apstaties

function pushbutton2 Callback (hObject, eventdata, handles)

% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

handles.walkActive = 0;
guidata (hObject, handles);

% Walk logs - Staigat--—---—--—-—"="—"=—"——"—"—"—"——"="—"—"—"—" "~~~ ————
function uipushtooll ClickedCallback (hObject, eventdata, handles)

% hObject handle to uipushtooll (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

handles.walkActive = 1;
hMain=hObject;

guidata (hObject, handles);

currPos = handles.walkPos;
[lastPos,c]=size (handles.posSteps) ;

if isempty(handles.walkWindow) || ~any(ishandle (handles.walkWindow))
% figure ('doublebuffer','on');

currX=round (handles.posSteps (currPos, 1)) ;
currY=round (handles.posSteps (currPos,2)) ;

sizeXY = handles.walkWindowSize/2;

minX = currX-sizeXY;

maxX = currX+sizeXY-1;

minY = currY-sizeXY;

maxY = currY+sizeXY-1;

pos = [minX,max¥; maxX,max¥; maxX,minY; minX,minY];
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if isempty(handles.walkWindowInMain) || ~any(ishandle (handles.walkWindowInMain))
handles.walkWindowInMain = impoly (handles.hImage.Parent, pos);
end
hsf=figure ('numbertitle', 'off', 'menubar', 'none','toolbar', 'none', 'name','Adazi-
Gauja', 'CloseRequestFcn', {@my closereq,handles});

handles.walkWindow = imshow (handles.model (currY-sizeXY:currY+sizeXY-1,currX-
sizeXY:currX+sizeX¥-1),[-5 20], 'colormap', colormap (jet));
end
set (handles.uipushtooll, 'Enable', 'off'")
set (handles.uipushtool2, 'Enable', 'on')
guidata (hMain, handles);
while any(ishandle (handles.walkWindow)) && handles.walkActive
currPos = currPos+thandles.walkSpeed;
if currPos>lastPos, currPos=1; end
currX=round (handles.posSteps (currPos, 1)) ;
currY=round (handles.posSteps (currPos,?2)) ;

sizeXY = handles.walkWindowSize/2;

minX = currX-sizeXY;

maxX = currX+sizeXY-1;

minY = currY-sizeXY;

maxY = currY+sizeXY-1;

pos = [minX,max¥; maxX,max¥; maxX,minY; minX,minY];

setPosition (handles.walkWindowInMain, pos);

set (handles.walkWindow.Parent, 'clim',get (handles.hImage.Parent, 'clim'));

set (handles.walkWindow, 'CDATA', handles.model (currY-sizeXY:currY+sizeXY-1,currX-
sizeXY:currX+sizeXY-1));

drawnow
handles=guidata (hMain) ;
end
handles.walkPos = currPos;

guidata (hMain, handles);

o)

% Walk logs - Apstaties——-—-—---—-——-——-——————————————————-—————— -~ —————————

function uipushtool2 ClickedCallback (hObject, eventdata, handles)

% hObject handle to uipushtool2 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

handles.walkActive = 0;

set (handles.uipushtooll, 'Enable', 'on')
set (handles.uipushtool2, 'Enable', 'off'")

guidata (hObject, handles);

%$Aizvért Walk un nodzést impoly-—--------"-"-""-"--"-"-"-"-"—"—"—"-"—~—~—"—"—"—"—"—"—~—~—~—~——
function my closereq(src,callbackdata, handles)
sfunction my closereq(src,callbackdata, hPoly)
% Close request function

% to display a question dialog box

try

delete (handles.walkWindowInMain) ;

%delete (hPoly)

catch

end

delete (gctf)

set (handles.uipushtooll, 'Enable', 'on')
set (handles.uipushtool2, 'Enable', 'off'")

guidata (handles.output, handles);

function Contrast ClickedCallback (hObject, eventdata, handles)
% hObject handle to Contrast (see GCBO)
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% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

handles2 = handles;
if isempty(handles.hContrast)
handles2.hContrast = imcontrast (gca);
% handles2.contrastTool = handles.Contrast;
set (handles2.hContrast, 'CloseRequestfcn', {@closeContrast,handles});
else
delete (handles.hContrast) ;
handles2.hContrast = [];
end
guidata (hObject, handles2);

$Aizvért Contrast —--—-—-—--—-—-————————————"—"—\——\———~———————
function closeContrast(src, callbackdata, handles)

% Close request function

% to display a question dialog box

set (handles.Contrast, 'state', 'off');
handles.hContrast = [];

delete (gcf)

guidata (handles.output, handles);

o)

function Ezers uipushtool5 ClickedCallback (hObject, eventdata, handles)

% hObject handle to Ezers uipushtool5 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structuEzersMenure with handles and user data (see GUIDATA)

hh=helpdlg ('Atzimét punktu ezera, kuram nav augstuma datu (h=0)"', 'Ezera vidus');

uiwait (hh) ;

hStartPoint = impoint (get (handles.hImage, 'parent'));

pos = round(getPosition (hStartPoint));

heightStart = handles.model (pos(2),pos(l));

if ~heightStart, % neko nedara, Jja atziméta punkta augstums nav =0
BW1l = imfill (handles.BWO, [pos(2) pos(l)], 4);
Ezers = BW1l & ~handles.BWO;
model?2 = handles.model + single (Ezers) *max (handles.model(:));
set (handles.hImage, 'CDATA' , model2);
drawnow
button = questdlg('Vai ezers izdalits pareizi?', 'Ezera robezas','Ja’',

if strcmp (button, 'Ja'")
expandedEzers = imdilate (Ezers, strel([0 1 0; 1 1 1; 0 1 01]));
malas = expandedEzers & ~Ezers;
maluAugstumi = handles.model (find (malas));

%hh = single (mode (maluAugstumi(:)));
hh = single (percentile (maluAugstumi, 5));

handles.model = handles.model + single (Ezers) *hh;
handles.BW1l = handles.BWO;
handles.BWO = BWl;
guidata (hObject, handles);
set (handles.hImage, 'CDATA' , handles.model) ;
drawnow

else
set (handles.hImage, 'CDATA' , handles.model);
drawnow

end

else
errordlg ('Atziméta punkta augstums nav =0', 'Ezers', 'modal');

end
delete (hStartPoint) ;
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o)

function UErobeza uipushtool6 ClickedCallback (hObject, eventdata, handles)

% hObject handle to UErobeza uipushtool6 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

hh=helpdlg('Ziméjiet (velkot ar peli) 1liniju, pa kuru interpolét augstuma datus', 'Upes
robeza');
uiwait (hh) ;
hLine = imline (get (handles.hImage, 'parent'));
if isempty(hLine), return; end
pos = round(getPosition (hLine));
heightStart = handles.model (pos(1,2),pos(1l,1));
heightEnd = handles.model (pos(2,2),pos(2,1));
model2 = handles.model;
BW2 = handles.BWO;
if heightStart && heightEnd, % neko nedara, ja kada atziméta punkta augstums =0
x1l = pos(l,1l); x2 = pos(2,1); dx = x2-x1;
yl = pos(1,2); y2 = pos(2,2); dy = y2-yl;
steps = sqgrt(dx*dx + dy*dy);
ddx = dx/steps;
ddy = dy/steps;

ddh = (heightEnd - heightStart) /steps;
for istep = l:steps
x = round (xl+istep*ddx) ;

(
y = round (yl+istep*ddy);
if model2(y,x)>0, continue; end
h = heightStart + istep*ddh;
model2 (y,x) = h;
BW2 (y,x) = true;
end
delete (hLine) ;
set (handles.hImage, 'CDATA' , model2);
drawnow
button = questdlg('Vai linija ieziméta pareizi?', 'Upes robeza','Ja', 'Ne', 'Né&');

if strcmp (button, 'Ja')
handles.model = model2;
handles.BWO = BW2;
guidata (hObject, handles);

else
set (handles.hImage, 'CDATA' , handles.model);
drawnow
end
else
errordlg ('Sakuma vai beigu punkta augstums ==0', 'Upes robeza', 'modal');

end
delete (hLine) ;

o)

function Upe uipushtool7 ClickedCallback (hObject, eventdata, handles)

% hObject handle to Upe uipushtool7 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

hh=helpdlg ({'Atzimét upes ~vidus punktus pret straumi,',...

'kuriem nav augstuma datu (h=0)."' ,...

'Pédéjo punktu atzimét ar dubultklikski.'}, 'Upes atziméSana');
uiwait (hh);
hPoints = impoly(get (handles.hImage, 'parent'), 'Closed', false);
if isempty (hPoints), return; end
pos = round(getPosition (hPoints));

oe

oldpointer = get (handles.mainFigure, 'pointer');
% set (handles.mainFigure, 'pointer', 'watch')
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o)

% drawnow;

try
handles2 = fillUpe2 (handles, pos);
if ~isempty (handles2),
set (handles2.hImage, 'CDATA' , handles2.model);
guidata (hObject, handles2);
drawnow
end
catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;
end
% set (handles.mainFigure, 'pointer', oldpointer)
drawnow;
delete (hPoints) ;

o)

function UpeFragment ClickedCallback (hObject, eventdata, handles)

% hObject handle to UpeFragment (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
if ~isfield(handles, 'Upes') || length (handles.Upes)==0,
errordlg ('Udenstilpnes nav definétas!', 'Klada');
return;
end

hh=helpdlg ('Atzimét punktu upé&, kuras fragmentu gribat izvéléties', 'Upes fragmenta
izvéle');
uiwait (hh);
hStartPoint = impoint (get (handles.hImage, 'parent'));
pos = round(getPosition (hStartPoint));
iUpes = findUpe (handles, pos); % atrast upes struktiru no punkta
if isempty(iUpes),
errordlg ('Punkts nepieder tGdenstilpnei!', 'Kltda');
delete (hStartPoint) ;
return;
end
delete (hStartPoint);
Upe = handles.Upes (iUpes (1)) ;
set (handles.hImage, 'CDATA' , handles.model.*~Upe.Pixels);
drawnow

hh=helpdlg ({'Uzzimét daudzstiri, kura iekSiené ir vélamais upes fragments.',6 ...
'Pédéjo punktu atzimét ar dubultklikski, to ar sdkumu savienos automatiski.'},...
'Upes fragmenta izvéle');

uiwait (hh) ;

hPoly = impoly(get (handles.hImage, 'parent'));

posPoly = round(getPosition (hPoly));

[rows, cols] = size(Upe.Pixels);

BW = poly2Z2mask (posPoly(:,1), posPoly(:,2), rows, cols);

UpesFragments = Upe.Pixels & BW;

set (handles.hImage, 'CDATA' , handles.model.*~UpesFragments) ;

drawnow
options.Interpreter = 'tex';
answer = inputdlg('Upes fragment nosaukums: \color{white}

', '"Upe',1, {'Gauja n'}, options);
if ~isempty (answer),
Upes = handles.Upes;
nUpes = length (Upes);
Upes (nUpes+1) .Name = answer{l};
Upes (nUpes+1l) .Pixels = UpesFragments;
handles.Upes = Upes;
handles.FragmentMask = BW;
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guidata (hObject, handles);
end
delete (hPoly)
set (handles.hImage, 'CDATA' , handles.model);
drawnow

o)

function Caurumi uipushtool8 ClickedCallback (hObject, eventdata, handles)

% hObject handle to Caurumi uipushtool8 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

BW = ~handles.BWO; %caurumi

if length (find (BW==true))==0, return; end
BWc = false(size (BW)) ;

CC = bwconncomp (BW, 4) ;

modell = handles.model;

streld = strel ([0 1 0; 1 1 1; O 1 01);
[rows, cols] = size (modell);

npixels = rows*cols;

nZeroFragm = length (CC.PixelIdxList);

hw = waitbar (0, 'Lidzu gaidiet...','Name', 'Piepildam "caurumus"...');
for ic=l:nZeroFragm
$ic
try
if ~ishandle (hw),
hw = waitbar (0, 'Lidzu gaidiet...','Name', 'Piepildam "caurumus"...');
end

waitbar (ic/nZeroFragm, hw);

indices = CC.PixelIdxList{ic};

rowInd = mod(indices-1, rows)+1;

colInd = floor((indices-1)/rows)+1;

rowl = max(l, min(rowInd)-1);

rowN = min (rows, max (rowInd)+1);

coll = max(l, min(colInd)-1);

colN = min(cols, max(colInd)+1);

BWfragm = false(rowN-rowl+l, colN-coll+l);
[rowsF, colsF] = size(BWfragm);

indicesF = (colInd-coll)*rowsF + rowInd-rowl+1l;
BWfragm(indicesF) = true;

$BWc (indices) = true;

$BWe = imdilate (BWc, streld);

BWe = imdilate (BWfragm, streld);

malas = BWe & ~BWfragm;

[malasRowIndF, malasColIndF] = find(malas);
malasInd = (malasColIndF+coll-2)*rows + malasRowIndF+rowl-1;
malasInd(malasInd>npixels)=[];

maluAugstumi = modell (malasInd) ;

% hh = single (mode (maluAugstumi (:)));
hh = single(percentile (maluAugstumi, 5));
modell (rowl:rowN, coll:colN) = modell (rowl:rowN, coll:colN) + single (BWfragm) *hh;
$BWc (indices) = false;
catch ex

errordlg (getExceptionStr(ex), 'Kluda');
logException (exception) ;
end
end

close (hw)

$model?2 = imfill (handles.model) ;

handles.model = handles.model + single (BW) .*modell;
handles.BW1l = handles.BWO;

handles.BW0 = true(size (handles.BWO0))

guidata (hObject, handles);

set (handles.hImage, 'CDATA' , handles.model);

16




drawnow

function Undo uipushtool9 ClickedCallback (hObject, eventdata, handles)

% hObject handle to Undo uipushtool9 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

try

handles.model = handles.model .* single (handles.BWl);
handles.BWO = handles.BW1l;

guidata (hObject, handles);

set (handles.hImage, 'CDATA' , handles.model);

drawnow

catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

o)

% hObject handle to Colormap (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
try
cmap = single(colormap (jet (1024)));

handles.colormap = cmap;
colormap (gcf, cmap) ;
guidata (hObject, handles);
catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;
end

o)

function Colormap OnCallback (hObject, eventdata, handles)

% hObject handle to Colormap (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)
try
cmap = single(colormap(jet(1024)));

cmap (1,:)=1.;
handles.colormap = cmap;
colormap (gcf, cmap) ;
guidata (hObject, handles);
catch exception
errordlg (getExceptionStr (exception), 'Klada');
logException (exception) ;
end

o

% hObject handle to SaveFragment (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)
try
%$lauj uzzimét taisnstiiri - detalizétas apskates attéla robezas

hfrag = imrect;
rect = getPosition (hfrag);
if rect(3)<3 || rect(4)<3, delete(hfrag); return; end

%nelauj sakuma uzzimét rajonu arpus attéla
xlim = get(gca, 'XLim"') + [1 -1];

ylim = get(gca, 'YLim') + [1 -1];

rect (1) = max([rect(l) x1lim(1)]);
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rect(3) = min([rect (3) xlim(2)-rect(1)]);
rect (2) = max([rect(2) ylim(1)]);
rect(4) = min([rect(4) ylim(2)-rect(2)]);

$nosaka fragmenta indeksus

x1 = round(rect(l));

yl = round(rect(2));

xn = xl+round(rect(3))-1;

yn = yl + round(rect (4))-1;

[fileName, pathName] = uiputfile('*.hedi', 'Izvélieties saglabajamo projekta failu');

if fileName==0, delete (hfrag); return; end

fileF = [pathName fileName];
if isempty(strfind(fileName, '.hedi')), fileF = [fileF '.hedi']; end

delete (hfrag);

hf = gcf;
h = waitbar (0.5, 'Lidzu, pagaidiet...', '"Name', 'Saglabajam projektu...');
model = handles.model;

% hAxis = get (handles.hImage, 'Parent');
% XLim = get (hAxis, 'XLim');
% YLim = get (hAxis, 'YLim');
% x1 = ceil (XLim(1l)); xn = floor (XLim(2));
yl = ceil (YLim(1l)); yn = floor (YLim(2));
model = model (yl:yn,xl:xn);
X1 = handles.X1l + handles.dX * (x1-1);
Yl = handles.Yl - handles.dY * (yl-1);
dX = handles.dX;
dy handles.dY;
Upes = handles.Upes;
for iUpe = length (Upes):-1:1

pix = Upes (iUpe) .Pixels;

pix = pix(yl:yn,xl:xn);

if any(pix(:))

Upes (iUpe) .Pixels = pix;

else
Upes (iUpe) = [];
end
end
Prognozes = handles.Prognozes;
for iPrognoze = length(Prognozes):-1:1
pix = Prognozes (iPrognoze) .Pixels;

pix = pix(yl:yn,xl:xn);
if any(pix(:))
Prognozes (iPrognoze) .Pixels = pix;
heights = Prognozes (iPrognoze) .Heights;
heights = heights(yl:yn,xl:xn);

Prognozes (iPrognoze) .Heights heights;
else
Prognozes (iPrognoze) = [];
end
end
save (fileF, 'model', 'X1', 'vy1l', 'dX', 'dy', 'Upes', 'Prognozes', '-v7.3");
close (h)

catch exception
errordlg (getExceptionStr (exception), 'Klada');
logException (exception) ;

end

oe
oe

function UuLiimenisStr Callback (hObject, eventdata, handles)
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oe

hObject handle to UulLiimenisStr (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

oe

oe

oe

Hints: get (hObject, 'String') returns contents of UuliimenisStr as text
str2double (get (hObject, 'String')) returns contents of UuliimenisStr as a double
hh = str2double (get (hObject, 'String'));
hSlider = get (handles.Uuliimenis, 'Value');
if hh<hSlider,
set (hObject, 'Value',hSlider) ;
return;
end
set (handles.UulLiimenis, 'Value', hh);
%handles.WaterLevel = hh;
%guidata (hObject, handles);
UuLiimenis Callback (handles.UulLiimenis, eventdata, handles)

oe

% —--- Executes during object creation, after setting all properties.
function UuLiimenisStr CreateFcn (hObject, eventdata, handles)

hObject handle to UulLiimenisStr (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles empty - handles not created until after all CreateFcns called

a° oo

oe

oe

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white') ;
end

oe

% —--- Executes on slider movement.

function UuLiimenis Callback (hObject, eventdata, handles)

hObject handle to Uuliimenis (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

a° oo

oe

oe

Hints: get (hObject, 'Value') returns position of slider
get (hObject, '"Min') and get (hObject, 'Max') to determine range of slider

height = get (hObject, 'Value');
if (height<handles.WaterLevel),

set (hObject, 'Value',handles.WaterLevel) ;

return;
end
delta = height - handles.WaterLevel;
set (handles.UuliimenisStr, 'String', num2str (height));

oe

if isfield(handles, 'modelPluudu'),
modelPluudu = handles.modelPluudu;
else
modelPluudu = handles.model;
end
if handles.selectedPrognoze>0
measuredPos = handles.FloodPos;
Prognoze = handles.Prognozes (handles.selectedPrognoze) ;
PrognozeHeights = Prognoze.Heights;
PrognozePixels = Prognoze.Pixels;
PrognozeHI = PrognozeHeights (measuredPos (2),measuredPos (1)) ;
modelPluuduHeight = modelPluudu (measuredPos (2),measuredPos (1)) ;
propDelta = (height - handles.WaterLevel)/ (PrognozeHI-handles.WaterLevel) ;
modelPluuduD = modelPluudu + delta;
modelPluuduD = modelPluuduD.*single (1-PrognozePixels) +
(modelPluudu+tpropbDelta* (PrognozeHeights-modelPluudu)) .*single (PrognozePixels) ;
else
modelPluuduD = modelPluudu + delta;
end
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UpePaplasinas = true;

%attélo bildé, ka Gdens pacélies

UpePluudu = handles.UpePluudu;

UpePluuduPix = UpePluudu.Pixels;

modelPluudu = modelPluudu .* single (~UpePluuduPix) + modelPluuduD .*
single (UpePluuduPix) ;

handles.floodActive = 1;
guidata (hObject, handles);

set (handles.StopFlooding, 'Enable', 'on')
set (handles.ResumeFlooding, 'Enable', 'off'")
set (handles.UdensCelsanas3, 'Enable', 'off')

h = waitbar (0.5, 'Ltdzu, vérojiet...', 'Name', 'Imitéjam tGdens limena celSanos...');
v = VideoWriter ('Gauja.avi');

% [rows,cols] = size (UpePluuduPix) ;

% v.Height = rows;

% v.Width = cols;

open (v) ;

hImage = handles.hImage;
if isfield(handles, 'FragmentMask")
fragmMask = handles.FragmentMask;

else

fragmMask = true(size (UpePluuduPix)) ;
end
sgstrel3 = strel('square',3);

o)

% parfor nevar izmantot, jo nakosais rezultats atkarigs no iepriekséja

i=0;
while UpePaplasinas
UpePluuduPix = UpePluuduPix & fragmMask;
expUpe = imdilate (UpePluuduPix,sqgstrel3 );
malas = expUpe & ~UpePluuduPix;
hMalas = modelPluudu .* single(malas);
hUpe = modelPluudu .* single (UpePluuduPix) ;
hMalasNoUpes = imdilate (hUpe, sqgstrel3) .* single(malas);
changes = hMalasNoUpes > hMalas;
hChanges = hMalasNoUpes .*single (changes);
if any(changes(:)),
UpePluuduPix = UpePluuduPix | changes;
hUpeNew = hUpe + hChanges;
modelPluudu = modelPluudu.*single (~UpePluuduPix) + hUpeNew;

if mod(i,5)==0, set(hImage, 'CDATA' , modelPluudu.*single (~UpePluuduPix)) ;
end
drawnow

frame = getframe (handles.mainFigure);
writeVideo (v, frame) ;

handles2 = guidata (hObject);
if ~handles2.floodActive, break; end
if ~ishandle(h),
h = waitbar (0.5, 'Ltdzu, vérojiet...','Name', 'Imitéjam tdens limena
celsanos...");
end
set (h, 'Name', ['Appliust: ' num2str(length (find(changes==true))) ' Jauni
Gdens pikseli'l])
i=1i+1;
else
set (hImage, 'CDATA' , modelPluudu.*single (~UpePluuduPix))
UpePaplasinas = false;
end
end
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close (V)

delete (h)

disp 'Video saglabats faila "Gauja.avi"'
handles.modelPluudu = modelPluudu;
UpePluudu.Pixels = UpePluuduPix;
handles.UpePluudu = UpePluudu;
handles.floodActive = 0;
handles.WaterLevel = height;

guidata (hObject, handles);

[

function [rl,rn,cl,cn] = indNonZero (A)
[ru,cul= size(A);

colsums = sum(A);

rowsums = sum(A,2);

rl = max (1, find (rowsums>0, 1)-5);

rn = min(ru, find (rowsums>0, 1, 'last' )+5);
( ) -
( 1

cl max (1, find(colsums>0, 1)-5);
cn = min(ru, find(colsums>0, , '"last' )+5);

% —--- Executes during object creation, after setting all properties.

function UulLiimenis CreateFcn (hObject, eventdata, handles)

hObject handle to UulLiimenis (see GCBRO)

eventdata reserved - to be defined in a future version of MATLAB

handles empty - handles not created until after all CreateFcns called

Hint: slider controls usually have a light gray background.

if isequal (get (hObject, 'BackgroundColor'), get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', [.9 .9 .9]);

end

o° o° o

oe

% Hint: slider controls usually have a light gray background.

if isequal (get (hObject, 'BackgroundColor'), get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor',[.9 .9 .9]);

end

o)

function UdensCelsanas3_ ClickedCallback (hObject, eventdata, handles)

% hObject handle to UdensCelsanas3 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

o)

function UdensCelsanas3 OffCallback (hObject, eventdata, handles)

% hObject handle to UdensCelsanas3 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

set (handles.UulLiimenis, 'Visible', 'off');

set (handles.UuLiimenisStr, 'Visible', 'off'");
set (handles.UseForecastModel, 'Visible', 'off');
set (handles.UseForecastModel, 'Value', 0);
handles2 = handles;

handles2.selectedPrognoze = 0;

handles.modelPluudu = handles.model;

set (handles.hImage, 'CDATA' , handles.model);
drawnow

set (handles.StopFlooding, 'Enable', 'off')
set (handles.ResumeFlooding, 'Enable', 'off'")
guidata (hObject, handles?2);

S S,

function UdensCelsanas3 OnCallback (hObject, eventdata, handles)
hObject handle to UdensCelsanas3 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

oe
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% handles structure with handles and user data (see GUIDATA)
if ~isfield(handles, 'Upes') || length (handles.Upes)==0,
errordlg ('Udenstilpnes nav definétas!', 'Klada');
set (handles.UdensCelsanas3, 'State', 'off');
return;
end

hh=helpdlg ('Atzimét punktu tdenstilpné&, kuras limena cel$anos imitét', 'Udens limena
celdanas vieta');
uiwait (hh);
hStartPoint = impoint (get (handles.hImage, 'parent'));
pos = round(getPosition (hStartPoint));
iUpes = findUpe (handles, pos); % atrast upes struktiru no punkta
if isempty (iUpes),
errordlg ('Punkts nepieder tdenstilpnei!', 'Kluda');
delete (hStartPoint) ;
return;
end
delete (hStartPoint) ;
Upe = handles.Upes (iUpes (1)) ;
nUpes = length (iUpes) ;
if nUpes>1
UpeNames cell (1,nUpes);
for iUpe = 1l:nUpes
UpeNames{iUpe} = handles.Upes (iUpes (iUpe) ) .Name;
end
[Selection, ok] = listdlg('Name', 'Upes izvéle', 'PromptString', 'Izvéléties upi vai
fragmentu, kura limena celSanos imitét',...
'ListString', UpeNames, 'ListSize', [300 2007, ...
'OKString', 'Labi', 'CancelString', 'Atcelt', 'SelectionMode', 'single');
if ok==0, return; end
Upe = handles.Upes (iUpes (Selection(1l)));
%disp (Upe.Name)
end
set (handles.hImage, 'CDATA' , handles.model.*~Upe.Pixels);
set (handles.WhiteLowHeight, 'Checked', 'on') ;
cmap = single(colormap (jet (1024)));
cmap (1, :)=1.;
handles.colormap = cmap;
colormap (gcf, cmap) ;
drawnow

heightStart = handles.model (pos(2),pos (1))

% atvért slider-i u.c.

set (handles.UulLiimenis, 'Value', heightStart);

set (handles.UuliimenisStr, 'String', num2str (heightStart));
set (handles.UulLiimenis, 'Visible', 'on');

set (handles.UuLiimenisStr, 'Visible', 'on');

set (handles.UseForecastModel, 'Visible', 'on');

handles.WaterLevel = heightStart;
handles.FloodPos = pos;

handles.UpePluudu = Upe;
handles.modelPluudu = handles.model;
guidata (hObject, handles);

$set (handles.StopFlooding, 'Enable', 'on')

o)

function ResumeFlooding ClickedCallback (hObject, eventdata, handles)

% hObject handle to ResumeFlooding (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

if ~isfield(handles, 'Upes') || length (handles.Upes)==0,

errordlg ('Udenstilpnes nav definétas!', 'Klada');
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set (handles.UdensCelsanas3, 'State', 'off');
return;
end
set (handles.StopFlooding, 'Enable', 'on'")
set (handles.ResumeFlooding, 'Enable', 'off'")
set (handles.UdensCelsanas3, 'Enable', 'off'")
UuLiimenis Callback (handles.UuLiimenis, eventdata, handles)

o)

function StopFlooding ClickedCallback (hObject, eventdata, handles)

% hObject handle to StopFlooding (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

if ~isfield(handles, 'Upes') || length(handles.Upes)==0,

errordlg ('Udenstilpnes nav definétas!', 'Klada');
set (handles.UdensCelsanas3, 'State', 'off');
return;

end

handles.floodActive = 0;

guidata (hObject, handles);

set (handles.ResumeFlooding, 'Enable', 'on'")
set (handles.StopFlooding, 'Enable', 'off')

set (handles.UdensCelsanas3, 'Enable', 'on')

o)

function AugstumaProfils ClickedCallback (hObject, eventdata, handles)

% hObject handle to AGgstumaProfils (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

hh=helpdlg ({'Atzimét lauztu liniju, kuras augstuma profilu gribat analizét.
'Pédéjo punktu atzimét ar dubultklikski.'}, 'Augstuma profils');

uiwait (hh) ;

hPoly = impoly('Closed', false);

%get (handles.hImage, 'parent'), 'Closed', false); 2227

if isempty (hPoly), return; end
pos = round(getPosition (hPoly));

try
hLinesPoly = [handles.hLinesPoly hPoly];
handles.hLinesPoly = hLinesPoly;
handles2 = drawProfile (handles, pos, hPoly);
guidata (hObject, handles2);

catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

end

% zimé augstuma profilu linijai atseviska loga
function handlesOut = drawProfile (handlesIn, pos, hPoly)
$drawProfile Linijas punktu augstumu aprékins un vizualizacija

% Ieeja:

% handlesIn.model - augstuma modelis ieeja
% pos - atzimétie lauztas linijas punkti

% Izeja:

% handlesOut.model - modelis ar 2?7?2727

handlesOut = handlesIn;
model = handlesIn.model;

[heights, distances] = getProfile(pos, model);
handlesLines = handlesIn.handlesLines;
nLine = 0;

if ~isempty(handlesLines),
for il = 1l:length(handlesLines)
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nLine = max(nLine,get (handlesLines(il), 'UserData')):;

end
$nLine = get (handlesLines (length (handlesLines)), 'UserData') + 1;
end
hL = figure ('NumberTitle', 'off', 'Name', ['Augstuma profils ' num2str (nLine+l)],
'UserData', nLine+l, 'Interruptible', 'off');
handlesLines = [handlesLines hL];
handlesOut.handlesLines = handlesLines;

set (hL, 'CloseRequestFcn', {@AugstumaProfils ClosingFcn, handlesOut.mainFigure});
addNewPositionCallback (hPoly, @(varargin)Poly NewPositionCallbackFcn (hPoly, hL));

plot (distances, heights);

set (gca, 'Ylim', [0 max (model (:))1]);
ylabel ('augstums, m'")

xlabel ('attdalums no sakuma, m')
grid on

o
g

function [heights, distances] = getProfile(pos, model, pixSize)
if nargin<3, pixSize=1l; end % noklusétais piksela izmérs ir 1m
gabali = size(pos,1)-1;
x = round(pos(1,1));
y = round(pos(1l,2));
heights = model (y, x) ;
distances = 0;
for ig = l:gabali
x1 pos(ig,l); x2 = pos(ig+l,1l); dx = x2-x1;
yl = pos(ig,2); y2 = pos(ig+l,2); dy = y2-yl;
distPix = sqgrt (dx*dx + dy*dy);
steps = round (distPix);
distM = distPix * pixSize;
ddx = dx/steps;
ddy = dy/steps;
distl = distances (length(distances));
distances = [distances distl+ (l:steps)/steps*distM * pixSize];
for istep = l:steps
x = round (xl+istep*ddx) ;
y = round(yl+istep*ddy);
heights = [heights model(y,x)];
end
end
%heights = medfilt2 (heights, [1 9]);

% ja aizver augstuma profila attélu, dzé$ arili attiecigo liniju pamatattéla
function AugstumaProfils ClosingFcn (hObject, eventdata, handleMain, varargin)

handles = guidata (handleMain) ;

hLine = gcf;

nLine = get (hLine, 'UserData');
handlesLines = handles.handlesLines;

for ih=1:1length (handlesLines)
nLinel = get(handlesLines(ih), 'UserData');
if nLineI==nLine;
handlesLines (ih) = [];
delete (hLine) ;
delete (handles.hLinesPoly(ih));
handles.hLinesPoly(ih) = [];
break;
end
end

handles.handlesLines = handlesLines;

guidata (handleMain, handles);

% ja maina augstuma liniju, izmaina attiecigo augstuma profila attélu
function Poly NewPositionCallbackFcn (hPoly, hLineFigure)
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pos = round(getPosition (hPoly));
hFigMain = gcf;

handles = guidata(gcf);

[heights, distances] = getProfile(pos, handles.model);
figure (hLineFigure)

ylim = get(gca,'Ylim'");

plot (distances, heights)
set(gca, 'Ylim',ylim);

ylabel ('augstums, m'")

xlabel ('attalums no sakuma, m')
grid on

drawnow

figure (hFigMain)

oe

function AugstumaModelis ClickedCallback (hObject, eventdata, handles)

% hObject handle to AugstumaModelis (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

hh=helpdlg ({'Atzimét apgabalu ar lauztu liniju, kuras augstuma modeli gribat
analizéet.', ...
'Pédéjo punktu atzimét ar dubultklikski.'}, 'Augstuma modelis');
uiwait (hh);
hPoly = impoly;

if isempty(hPoly), return; end
pos = round(getPosition (hPoly));

try
hRegionPoly = [handles.hRegionPoly hPoly];
handles.hRegionPoly = hRegionPoly;
handles2 = drawPolygonHeight (handles, pos, hPoly);
guidata (hObject, handles2);

catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

end

% zimé augstuma profilu linijai atseviska loga
function handlesOut = drawPolygonHeight (handlesIn, pos, hPoly)
%drawProfile Linijas punktu augstumu aprékins un vizualizacija

% Ieeja:

% handlesIn.model - augstuma modelis ieeja
% pos - atzimétie lauztas linijas punkti

% Izeja:

% handlesOut.model - modelis ar 2?7?2727

handlesOut = handlesIn;
model = handlesIn.model;

[heights] = getHeightModel (pos, model, hPoly);

handlesRegions = handlesIn.handlesRegions;
nReg = 0;
if ~isempty(handlesRegions),
for il = 1l:length(handlesRegions)
nReg = max (nReg, get (handlesRegions(il), 'UserData'));
end
end
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hR = figure ('NumberTitle', 'off', 'Name', ['Augstuma modelis ' num2str (nReg+l)],
'UserData', nReg+l, 'Interruptible', 'off');

handlesRegions = [handlesRegions hR];

handlesOut.handlesRegions = handlesRegions;

set (hR, 'CloseRequestFcn', {@AugstumaModelis ClosingFcn, handlesOut.mainFigure});
addNewPositionCallback (hPoly, @(varargin)Reg NewPositionCallbackFcn (hPoly, hR));

[r,c] = size(heights);

$heights = flipud(heights);

mesh ((l:c)*handlesIn.dX, (l:r)*handlesIn.dY, heights);
$set(gca,'Zlim', [0 max (model (:))]);

zlabel ('augstums, m')

xlabel ('attalums uz A, m'")

ylabel ('attalums uz Z, m')

grid on
function [heights] = getHeightModel (pos, model, hPoly)
if nargin<3, pixSize=1l; end % noklusétais piksela izmérs ir 1m

xx= pos(:,1); yy = pos(:,2);

xmin = min(xx); xXmax = max (xXx);

ymin = min(yy); ymax = max(yy);

mask = createMask (hPoly);

heights = model (ymin:ymax, xmin:xmax).*mask(ymin:ymax, xmin:xmax);
heights = flipud(heights);

heights (heights==0)=NaN;

%heights = medfilt2 (heights, [1 9]);

% ja aizver augstuma profila attélu, dzéS arl attiecigo liniju pamatattéla
function AugstumaModelis ClosingFcn (hObject, eventdata, handleMain, varargin)

handles = guidata (handleMain) ;

hLine = gcf;

nLine = get (hLine, 'UserData');
handlesRegions = handles.handlesRegions;

for ih=1:length (handlesRegions)
nLineIl = get (handlesRegions(ih), 'UserData');
if nLineI==nLine;
handlesRegions (ih) = [];
delete (hLine) ;
delete (handles.hRegionPoly (ih));

handles.hRegionPoly (ih) = [];
break;
end
end
handles.handlesRegions = handlesRegions;

guidata (handleMain, handles);

o)

% ja maina augstuma liniju, izmaina attiecigo augstuma profila attélu
function Reg NewPositionCallbackFcn (hPoly, hLineFigure)

pos = round(getPosition (hPoly));
hFigMain = gcf;

handles = guidata(gcf) ;
[heights] = getHeightModel (pos, handles.model, hPoly);
figure (hLineFigure)

[r,c] size (heights) ;
%heights = flipud(heights);
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mesh ((l:c)*handles.dX, (l:r)*handles.dY, heights);

%set(gca, 'Z2lim', [0 max (model (:))1]);
zlabel ('augstums, m')
xlabel ('attalums uz A, m')

ylabel ('attalums uz Z, m')
grid on

figure (hFigMain)

o

function Caurtece ClickedCallback (hObject, eventdata, handles)

% hObject handle to CaurteceMenu (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

try

if any(handles.model==0)
errordlg('Caurteces zimé tikai péc tam, kad visos modela punktos ir augstuma dati
<>0', 'Caurtece', 'modal');
return
end

handles2 = handles;
if ~isempty(handles.hCaurtece)
atbilde = questdlg('Caurtece jau atziméta, dzést?', 'Caurtece', 'Atcelt', 'Labi',
'Labi'");
if strcmp(atbilde, 'Labi')
delete (handles.hCaurtece) ;
handles2.hCaurtece = [];
else
return
end
end
hh=helpdlg ('Atziméjiet (velkot ar peli) caurteces liniju', 'Caurtece');
uiwait (hh);
hLine = imline (get (handles.hImage, 'parent'));
if isempty(hLine), return; end
%pos = round(getPosition (hLine));
handles2.hCaurtece = hlLine;

guidata (hObject, handles2);

catch exception
errordlg (getExceptionStr (exception), 'Klada');
logException (exception) ;

end

o)

function Dambis ClickedCallback (hObject, eventdata, handles)

% hObject handle to DambisMenu (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

try

if any(handles.model==0)
errordlg ('Dambi zImé tikai péc tam, kad visos modela punktos ir augstuma dati
<>0', 'Dambis', 'modal');
return
end
handles2 = handles;
if ~isempty(handles.hLineDambis)
atbilde = questdlg('Dambis jau atziméts, dzést?', 'Dambis', 'Atcelt', 'Labi',
'Labi'");
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if strcmp(atbilde, 'Labi')
delete (handles.hLineDambis) ;
delete (handles.hTextDambis) ;
handles2.hLineDambis = [];
handles?2.hTextDambis = [];

else
return

end

end

hh=helpdlg ({'Atziméjiet lauztu liniju, kura imité dambja vietu attéla.', ...
'Pédéjo punktu atzimét ar dubultklikski'}, 'Dambis');

uiwait (hh) ;

hPoly = impoly('Closed', false);

%get (handles.hImage, 'parent'), 'Closed', false); 272727

if isempty(hPoly), return; end
pos = round(getPosition (hPoly));
virsotnes = size(pos,1);

hold on

handles2.hLineDambis = hPoly;
addNewPositionCallback (hPoly, @ (varargin)Dambis NewPositionCallbackFcn (hPoly));
htext = [1;
for iv = l:virsotnes
hv = text(pos(iv,1), pos(iv,2)+4, num2str(iv), 'Color', 'white', 'UserData',
handles.model (pos (iv,2),pos(iv,1)), 'ButtonDownFcn', {@pointButtonDownFcn,iv}):;
htext = [htext hv];
end
handles2.hTextDambis = htext;
guidata (hObject, handles2);
catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;
end

oe

o)

% ja maina augstuma liniju, izmaina attiecigo augstuma profila attélu
function Dambis NewPositionCallbackFcn(hPoly, hLineFigure)

pos = round(getPosition (hPoly));
hFigMain = gcf;
handles = guidata(gcf);

[heights, distances] = getProfile(pos, handles.model);

figure (hLineFigure)

ylim = get(gca, 'Ylim');

plot (distances, heights)
set(gca, 'Ylim',ylim);

ylabel ('augstums, m'")

xlabel ('attalums no sakuma, m'")
grid on

drawnow

figure (hFigMain)

o)

function SaveDambis ClickedCallback (hObject, eventdata, handles)

% hObject handle to SaveDambisMenu (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

try

if isempty(handles.hLineDambis), return; end

[fileName, pathName] = uiputfile('*.matd','Izvélieties dambja datu failu');
if fileName==0, return; end
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fileD = fullfile (pathName, fileName);

handles2 = handles;
hlLineDambis = handles.hLineDambis;

pos = getPosition (hLineDambis) ;

coords = pos;

coords(:,1) = (coords(:,1)-1)* handles.dX + handles.Xl;
coords (:,2) = handles.Yl - (coords(:,2)-1)* handles.dY;

hTextDambis = handles.hTextDambis;
augstumi = get (hTextDambis, 'UserData');

save (fileD, 'augstumi', 'coords');

catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

end

o)

function LoadDambis ClickedCallback (hObject, eventdata, handles)

% hObject handle to LoadDambisMenu (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
try
[fileName, pathName, FilterIndex] = uigetfile('*.matd',6 'Izvélieties dambja datu
failu');

if fileName==0, return; end
fileD = fullfile (pathName, fileName);

load(fileD, '"-mat');

if ~exist('augstumi', 'var') || ~exist('coords', 'var')
errordlg('Fails nesatur datus par dambi!', 'Kluda', 'modal');
return

end

virsotnes = numel (augstumi) ;

pos = zeros(virsotnes,2);

pos(:,1) = (coords(:,1) - handles.X1l)/ handles.dX + 1;

pos(:,2) = (handles.Yl - coords(:,2))/ handles.dY + 1;

hLineDambis = impoly(gca, pos, 'Closed',6 false);

handles2 = handles;
handles2.hLineDambis = hLineDambis;

htext = zeros(l,virsotnes);
for iv = l:virsotnes
htext (iv) = text(pos(iv,1l), pos(iv,2)+4, num2str(iv), 'Color', 'white',
'UserData', augstumi{iv}, 'ButtonDownFcn', {@pointButtonDownFcn,iv}):;
end

handles2.hTextDambis = htext;
guidata (hObject, handles2);

catch exception
errordlg (getExceptionStr (exception), 'Klada');
logException (exception) ;

end

function InsertDam ClickedCallback (hObject, eventdata, handles)

% hObject handle to InsertDamMenu (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

try

if isempty(handles.hLineDambis), return; end
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handles2 = handles;

hlLineDambis = handles.hLineDambis;

pos = getPosition (hLineDambis) ;

coords = pos;

coords(:,1) = (coords(:,1)-1)* handles.dX + handles.Xl;
coords(:,1) = handles.Yl - (coords(:,2)-1)* handles.dY;

hTextDambis = handles.hTextDambis;
augstumi = get (hTextDambis, 'UserData');
model?2 = handles.model;

virsotnes = numel (augstumi) ;
augstumiM = cellZmat (augstumi) ;
% TODO interpolét augstumu starp galapunktiem
if virsotnes>2 && augstumi{1l}>0 && augstumi{virsotnes}>0 &&

numel (find (augstumiM (2:virsotnes-1)>0))==0

heightStart = augstumi{l};

heightEnd = augstumi{virsotnes};

dh = heightEnd - heightStart;

garums = 0;
for jj=2:virsotnes
garums = garums + CalcDistance(pos(jj,:), pos(jj-1,:));
end
d = 0;

for jj=2:virsotnes
d d + CalcDistance(pos(jj,:), pos(jj-1,:));
h heightStart + d/garums * dh;
augstumi{jj} = h;
end
end

for iv = 2:virsotnes
heightStart = augstumi{iv-1};
heightEnd = augstumi{iv};
x1 = pos(iv-1,1); yl = pos(iv-1,2);
x2 = pos(iv,1l); y2 = pos(iv,2);

dx = x2-x1; dy = y2-yl;
steps = sqrt (dx*dx + dy*dy);
ddx = dx/steps;

ddy = dy/steps;

ddh = (heightEnd - heightStart) /steps;
for istep = 0O:steps

x = round (xl+istep*ddx) ;

y = round (yl+istep*ddy);

h = heightStart + istep*ddh;
if dx>dy % Ja vairak horizontali
model2 (y-1l:y+1,x) = h;
else % Ja vairak vertikali
model?2 (y,x-1:x+1) = h;
end
end
end
set (handles.hImage, 'CDATA' , model2);
handles2.model = model2;
delete (handles.hTextDambis) ;
delete (handles.hLineDambis) ;
handles2.hTextDambis = [];
handles2.hLineDambis = [];
guidata (hObject, handles2);
catch exception
errordlg (getExceptionStr (exception), 'Kluada');
logException (exception) ;
end




function Exit Callback (hObject, eventdata, handles)

oe

o
]

o
g

hObject handle to Exit (see GCBO)
eventdata reserved - to be defined in a future version of MATLAR
handles structure with handles and user data (see GUIDATA)

close all hidden

o)

function CaurteceMenu Callback (hObject, eventdata, handles)

oe

oe

o
g

o)

hObject handle to UndoFillMenu (see GCBO)
eventdata reserved - to be defined in a future version of MATLAR
handles structure with handles and user data (see GUIDATA)

function Edit Callback (hObject, eventdata, handles)

oe

o
g

o
°

o)

hObject handle to Edit (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

function CopyToClipboard Callback (hObject, eventdata, handles)

% hObject handle to CopyToClipboard (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

try

print (gcf, '-dmeta');

catch exception

errordlg (getExceptionStr (exception), 'Error');
logException (exception) ;

end

o)

% hObject handle to WhiteLowHeight (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)
cmap = single(colormap (jet (1024)));

if strcmp (get (handles.WhiteLowHeight, 'Checked'), 'on'")

set (handles.WhiteLowHeight, 'Checked', 'off');
handles.colormap = cmap;

colormap (gcf, cmap) ;

guidata (hObject, handles);

else

set (handles.WhiteLowHeight, 'Checked', 'on');
cmap (1l,:)=1.;

handles.colormap = cmap;

colormap (gcf, cmap) ;

guidata (hObject, handles);

end

o)

function WhiteO ClickedCallback (hObject, eventdata, handles)

o o

oe

o
o

hObject handle to WhiteO (see GCBO)
eventdata reserved - to be defined in a future version of MATLAR
handles structure with handles and user data (see GUIDATA)

function FillWaterHoles Callback (hObject, eventdata, handles)

o o

oe

hObject handle to FillWaterHoles (see GCBO)
eventdata reserved - to be defined in a future version of MATLAR
handles structure with handles and user data (see GUIDATA)




function DeleteDam ClickedCallback (hObject, eventdata, handles)

% hObject handle to DeleteDamMenu (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

try

handles2 = handles;
delete (handles.hLineDambis) ;
handles2.hLineDambis = [];
delete (handles.hTextDambis) ;
handles?2.hTextDambis = [];
guidata (hObject, handles2);

catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

end

o)

function UserGuide Callback (hObject, eventdata, handles)

% hObject handle to UserGuide (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

system (which ('"AdazuPludil00.htm")) ;

o

function About Callback (hObject, eventdata, handles)
hObject handle to About (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)
try
A = imread(which ('AdazilOOabout.png'));
h = figure ('NumberTitle', 'off', 'Name', 'Par AdaZzu
Plidiem', 'WindowStyle', 'modal') ;% 'MenuBar', "None', 'Toolbar', 'None', 'Resize', '0off");
hh = imshow (A, 'InitialMagnification',100);
set (hh, 'ButtonDownFcn', 'close(gcf) ;") ;
catch exception
errordlg (getExceptionStr (exception), 'Error');
logException (exception) ;
end

oe

oe

o)

function uitoggletoold4 OffCallback (hObject, eventdata, handles)

% hObject handle to uitoggletool4d (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o)

%$colorbar ('off'")

o)

function uitoggletoold4 OnCallback (hObject, eventdata, handles)

% hObject handle to uitoggletool4d (see GCBRO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o)

Scolorbar ('eastoutside')

o)

function File Callback (hObject, eventdata, handles)

% hObject handle to File (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oe

function LoadModelMenu Callback (hObject, eventdata, handles)
hObject handle to LoadModelMenu (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

oe
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% handles structure with handles and user data (see GUIDATA)

[fileName, pathName] = uigetfile('*.hedi','Izvélieties atverama projekta failu');
if fileName==0, return; end

h = [1;

try

fileF = fullfile(pathName, fileName) ;

S = whos('-file',fileF);
nvarS = length(S);
irX = false; irY = false; irModel = false;
if nvarS>2
for iv=1l:nvar$S
name = S (iv) .name;
if strcmp(name, 'model'), irModel = true; end
if strcmp(name, 'X1'"), irX = true; end
if strcmp(name, 'Y1l'"), irY = true; end

end
end
if nvarS<3 || ~irModel || ~irX || ~irY,
errordlg('Tas nav FloodEDI projekta fails!', 'Projekta atvérsanas kluda');
uiwait
return
end
h = waitbar (0.5, 'Ltidzu, pagaidiet...',6 '"Name', 'Atveram projektu...');
handles.model = [];

load (fileF, '-mat')
cd (pathName)

hContrast = []; %imcontrast (gca);
handles.hContrast = hContrast;

handles.X1l = X1;
handles.Y1l = Y1;

if exist('dx', 'var')==1,
handles.dX = dX;

else
handles.dX = 1.;

end

if exist('dy', 'wvar')==1,
handles.dYy = dy;

else
handles.dY = 1.;

end

handles.model = model;
BW = model>0;
clear model;
handles.BWO = BW;
handles.BW1l = BW;

o

caurumi pasSreizéja varianta (0-1llu piepildisSanai)
caurumi iepriek$éja variantd (prieks Undo)

oe

if exist('Upes','var'),
handles.Upes = Upes;
else
handles.Upes = struct('Name',{}, 'Pixels', {});
end
if exist('Prognozes', 'var'),
handles.Prognozes = Prognozes;
else
handles.Prognozes = struct('Name',{}, 'UpeName',{}, ' 'Pixels',{}, 'Heights',{});
end

hfig = handles.mainFigure;

set (handles.Caurtece, 'HandleVisibility', 'off');
figure (hfig);

sclf
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%cmap = colormap (hfig);
cmap = single(colormap(jet(1024)));
if any(handles.model==0)

cmap (1,:)=1.;

set (handles.WhiteLowHeight, 'Checked', 'on');
else

set (handles.WhiteLowHeight, 'Checked', 'off');
end
handles.colormap = cmap;

hmenus = findall (hfig, 'Type', 'uimenu');
set (hmenus, 'HandleVisibility', 'off'); % menus invisible to retain them
$set (handles.main, 'HandleVisibility', 'off'); % toolbar invisible to retain it
colorbar('off'");
set (handles.Colorbar, 'State', 'off');
cla
hold off
him = imshow (handles.model, [0 20], 'colormap', cmap);
%set (handles.uitoolbar, 'Visible', 'on');
hold on
str = {[' X=' num2str(X1)],[' Y=' num2str(Y1)], [' h=' num2str(handles.model(1,1))]1};
handles.posText = text(0,0,str, 'Position', [0
0], 'VerticalAlignment', 'bottom', 'BackgroundColor', [1 1 223/255], 'Margin',0.1,
'Visible', 'off', 'FontSize',9);
set (handles.DataTip, 'State', 'off');
try
load (which('AdaziNovads.mat'));
hBorder = plot((Sn.X-X1)/dX+1, (Y1-Sn.Y)/dy+1l, 'w-', 'LineWidth', 2);
handles.hBorder = hBorder;
catch
end

try
%set (data.main, 'HandleVisibility', 'on');
set (hmenus, 'HandleVisibility', 'on');

catch

end

[pathstr,name,ext] = fileparts(fileF);

set (gcf, 'UserData', him, 'Name', ['Modelis: ' namel);

handles.hImage = him;
handles.modelName = name;

oe

set (handles.uipushtooll, 'Enable', 'off')
set (handles.uipushtool2, 'Enable', 'off')

oe

guidata (hfig, handles);

)

close (h) % close waitbar

catch exception
if ~isempty(h); close(h); end
errordlg (getExceptionStr (exception), 'Kluada');
logException (exception) ;

end

o

function Tools Callback (hObject, eventdata, handles)

% hObject handle to Tools (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

function ContrastMenu Callback (hObject, eventdata, handles)

% hObject handle to ContrastMenu (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
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o)

function SaveModelMenu Callback (hObject, eventdata, handles)

% hObject handle to SaveModelMenu (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

[fileName, pathName] = uiputfile('*.hedi', 'Izvélieties saglabajamo projekta failu');
if fileName==0, return; end

try

fileF = fullfile (pathName, fileName);
if isempty(strfind(fileName, '.hedi')), fileF = [fileF '.hedi']; end

hf = gcf;
h = waitbar (0.5, 'Lidzu, pagaidiet...', 'Name', 'Saglabajam projektu...');

model = handles.model;
X1 = handles.X1l;
Y1l = handles.Y1l;
dx handles.dX;
dy handles.dY;

Upes = handles.Upes;
Prognozes = handles.Prognozes;
save (fileF, 'model', 'X1', 'v1l', 'dX', 'dy', 'Upes', 'Prognozes', '-v7.3');

close (h)

catch exception
errordlg (getExceptionStr (exception), 'Kluada');
logException (exception) ;

end

o)

function Help Callback (hObject, eventdata, handles)

% hObject handle to Help (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

% hObject handle to DambisMenu (see GCBRO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

o

% hObject handle to SaveDambisMenu (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

function LoadDambisMenu Callback (hObject, eventdata, handles)

% hObject handle to LoadDambisMenu (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oe

function InsertDamMenu Callback (hObject, eventdata, handles)
hObject handle to InsertDamMenu (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

oe
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% handles structure with handles and user data (see GUIDATA)

function DeleteDamMenu Callback (hObject, eventdata, handles)

% hObject handle to DeleteDamMenu (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

oe

function SaveCaurteceMenu Callback (hObject, eventdata, handles)

% hObject handle to SaveCaurteceMenu (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

try

if isempty(handles.hCaurtece), return; end
[fileName, pathName] = uiputfile('*.matc','Izvélieties caurteces datu failu');
if fileName==0, return; end

fileD = fullfile (pathName, fileName);

hCaurtece = handles.hCaurtece;

pos = getPosition (hCaurtece);

coords = pos;

coords(:,1) = (coords(:,1)-1)* handles.dX + handles.X1l;
coords(:,2) = handles.Yl - (coords(:,2)-1)* handles.dY;
coordsCaurtece = coords;

save (fileD, 'coordsCaurtece');

catch exception
errordlg (getExceptionStr (exception), 'Kluada');
logException (exception) ;

end

o)

function LoadCaurteceMenu Callback (hObject, eventdata, handles)

% hObject handle to LoadCaurteceMenu (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

try

if any(handles.model==0)
errordlg('Caurteces zimé tikai péc tam, kad visos modela punktos ir augstuma dati
<>0', 'Caurtece', 'modal');
return
end

handles2 = handles;
if ~isempty(handles.hCaurtece)
atbilde = questdlg('Caurtece jau atziméta, dzést?', 'Caurtece', 'Atcelt', 'Labi',
'Labi'");
if strcmp(atbilde, 'Labi')
delete (handles.hCaurtece) ;
handles2.hCaurtece = [];
else
return
end
end

[fileName, pathName, FilterIndex] = uigetfile('*.matc','Izvélieties caurteces datu
failu');

if fileName==0, return; end

fileD = fullfile (pathName, fileName);

load (fileD, '-mat');
if ~exist ('coordsCaurtece', 'var')
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errordlg('Fails nesatur datus par caurteci!', 'Kldada', 'modal');

return
end
coords = coordsCaurtece;
pos = zeros(2);
pos(:,1) = (coords(:,1) - handles.X1l)/ handles.dX + 1;
pos(:,2) = (handles.Yl - coords(:,2))/ handles.dYy + 1;
hCaurtece = impoly(gca, pos, 'Closed', false);

handles2 = handles;
handles2.hCaurtece = hCaurtece;
guidata (hObject, handles2);

catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

end

o

function InsertCaurteceMenu_Callback(hObject, eventdata, handles)
hObject handle to InsertCaurteceMenu (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oo

oe

try
if isempty(handles.hCaurtece)
return
end

handles2 = handles;

pos = round(getPosition (handles.hCaurtece));
heightStart = handles.model (pos(1,2),pos(1,1));
heightEnd = handles.model (pos(2,2),pos(2,1));
model2 = handles.model;

xl = pos(1l,1); x2 = pos(2,1); dx = x2-x1;
yl = pos(1,2); y2 = pos(2,2); dy = y2-yl;
steps = sqgrt(dx*dx + dy*dy);
ddx = dx/steps;
ddy = dy/steps;
ddh = (heightEnd - heightStart) /steps;
for istep = l:steps
x = round (xl+istep*ddx) ;
y = round(yl+istep*ddy) ;
h heightStart + istep*ddh;
if dx>dy % Ja vairak horizontali
model2 (y-2:y+2,x) = h;
else % Ja vairak vertikali
model2 (y,x-2:x+2) = h;
end
end
set (handles2.hImage, 'CDATA' , model2);
drawnow

oe

delete (handles.hCaurtece) ;
handles2.hCaurtece = [];
handles2.model = model?2;
guidata (hObject, handles2);

catch exception

errordlg (getExceptionStr (exception), 'Klada');
logException (exception) ;

function DeleteCaurteceMenu Callback (hObject, eventdata, handles)

% hObject handle to DeleteCaurteceMenu (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
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try
handles2 = handles;
delete (handles.hCaurtece) ;
handles2.hCaurtece = [];
guidata (hObject, handles2);
catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;
end

function FilterForest Callback (hObject, eventdata, handles)

% hObject handle to FilterForest (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

hh—helpdlg({'Ar lauztu liniju atzimét meza apgabalu, kura koku vainagus centisimies
atfiltrét.
'Pedejo punktu atzimét ar dubultklikski.'}, 'MezZa filtrs');
uiwait (hh);
hPoly = impoly;

if isempty (hPoly), return; end
pos = round(getPosition (hPoly));

try
handles2 = handles;
model = handles.model;

[r,c] = size (model);

xx= pos(:,1); yy = pos(',2);
xmin = max (l,min (xx))-2;
xmax = min (c,max (xx)+2);

ymin = max(l,min(yy)-2);
ymax = min (r,max (yy)+2);

modelF = model (ymin:ymax,xmin:xmax) ;

modelFf = imerode (modelF, strel('disk',2,4));
modelE = model*0;

modelE (ymin:ymax, xmin:xmax) = modelFf;

mask = createMask (hPoly) ;

model2 = model.*single((l-mask)) + modelE.*single (mask);
handles2.model = model?2;

handles2.modelOld = model;

set (handles.hImage, 'CDATA' , model2);

guidata (hObject, handles?2);
delete (hPoly) ;
catch exception
errordlg (getExceptionStr (exception), 'Klada');
logException (exception) ;
end

function UndoForestFilterMenu Callback (hObject, eventdata, handles)

% hObject handle to UndoForestFilterMenu (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

try

handles2 = handles;
handles2.model = handles.modelOld;
guidata (hObject, handles?2);
set (handles.hImage, 'CDATA' , handles2.model);
drawnow
catch exception
errordlg (getExceptionStr (exception), 'Klada');
logException (exception) ;
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end

o

function UpeEzersRobezaMenu Callback (hObject, eventdata, handles)

oe

oe

o
g

o)

hObject handle to UpeEzersRobezaMenu (see GCBO)
eventdata reserved - to be defined in a future version of MATLAR
handles structure with handles and user data (see GUIDATA)

function Untitled 2 Callback (hObject, eventdata, handles)

oe

oe

o
]

o)

hObject handle to Untitled 2 (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

function UndoFillMenu Callback (hObject, eventdata, handles)

oe

o
°

o
]

o)

hObject handle to UndoFillMenu (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

function ShowBorders Callback (hObject, eventdata, handles)

oe

o
°

o
]

hObject handle to ShowBorders (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

if strcmp (get (hObject, 'Checked'), 'on')

set (hObject, 'Checked', 'off');
if ~isempty(handles.hBorder),

set (handles.hBorder, 'Visible', 'off');
end

else

set (hObject, 'Checked', 'on'");
if ~isempty(handles.hBorder),

set (handles.hBorder, 'Visible', 'on');
end

end

o)

function Colorbar OffCallback (hObject, eventdata, handles)

oe

o
°

o
°

hObject handle to Colorbar (see GCBO)
eventdata reserved - to be defined in a future version of MATLAR
handles structure with handles and user data (see GUIDATA)

colorbar('off'");

o)

function Colorbar OnCallback (hObject, eventdata, handles)

% hObject handle to Colorbar (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
colorbar

function DataTip OffCallback (hObject, eventdata, handles)

o
°

o
o

oe

hObject handle to DataTip (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

set (handles.posText, 'Visible', 'off')

function DataTip OnCallback (hObject, eventdata, handles)

&

o

hObject handle to DataTip (see GCBO)
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% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
set (handles.posText, 'Visible','on')

o)

function ImportFloodHeight ClickedCallback (hObject, eventdata, handles)

% hObject handle to ImportFloodHeight (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
try
[fileName, pathName, FilterIndex] = uigetfile('*.matpl', 'Izvélieties plidu augstuma
datu failu');
if fileName==0, return; end

fileD = fullfile (pathName, fileName);

load(fileD, '"-mat');

if ~exist('augstumi', 'var') || ~exist('coords', 'var')
errordlg('Fails nesatur datus par Gdens limeniem plados!', 'Kluda', 'modal');
return

end

virsotnes = numel (augstumi) ;

pos = zeros (virsotnes,2);

pos(:,1) = (coords(:,1) - handles.X1l)/ handles.dX + 1;

pos(:,2) = (handles.Yl - coords(:,2))/ handles.dYy + 1;

if isfield(handles, 'modelPluudu'),
modelPluudu = handles.modelPluudu;
else
modelPluudu = handles.model;
end

$tmodelPluuduD = modelPluudu + delta;
% TODO jaaprékina pladu limeni, interpoléjot/ekstrapoléjot no importétajiem punktiem

UpePluudu = handles.UpePluudu;

UpePluuduPix = UpePluudu.Pixels;

modelPluudu = modelPluudu .* single (~UpePluuduPix) + modelPluuduD .*
single (UpePluuduPix) ;

% c

handles2 = handles;
guidata (hObject, handles2);

catch exception
errordlg (getExceptionStr (exception), 'Kluada');
logException (exception) ;

end

o

function DefineFloodForecastRegion Callback (hObject, eventdata, handles)

% hObject handle to DefineFloodForecastRegion (see GCBO)

% eventdata reserved - to be defined in a future version of MATLABR
% handles structure with handles and user data (see GUIDATA)

try

if any(handles.model==0)
errordlg ('Plddu prognozes liniju ievada tikai péc tam, kad visos modela punktos
ir augstuma dati <>0', 'Pltdi', 'modal');
return
end
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handles2 = handles;
if ~isempty(handles.hlLineFloodForecast)
atbilde = questdlg('Plidu prognozes linija jau atziméta, dzést?', 'Pludi',
'Atcelt', 'Labi', 'Labi');
if strcmp(atbilde, 'Labi')
delete (handles.hLineDambis) ;
delete (handles.hTextDambis) ;
handles2.hLineDambis = [];
handles?2.hTextDambis = [];
else
return
end
end

hh=helpdlg ({'Atziméjiet lauztu liniju, kura imité plddu prognozes vietu uz upes.',...

'Pédéjo punktu atzimét ar dubultklikski'}, 'Pladi');
uiwait (hh) ;
hPoly = impoly('Closed', false);
%get (handles.hImage, 'parent'), 'Closed', false); 27?2727

if isempty(hPoly), return; end
pos = round(getPosition (hPoly));
virsotnes = size(pos,1l);

hold on

handles2.hLineFloodForecast = hPoly;
htext = [1];
for iv = l:virsotnes
hv = text(pos(iv,1l), pos(iv,2)+4, num2str(iv), 'Color', 'white', 'UserData',6 O,
'ButtonDownFcn', {@pointFloodButtonDownFcn,iv});
htext = [htext hv];
end
handles2.hTextFloodForecast = htext;
guidata (hObject, handles2);
catch exception
errordlg (getExceptionStr (exception), 'Klada');
logException (exception) ;
end

function SaveFloodForecastLine Callback (hObject, eventdata, handles)

% hObject handle to SaveFloodForecastLine (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

try

if isempty(handles.hlLineFloodForecast), return; end

[fileName, pathName] = uiputfile('*.matpl','Izvélieties pliadu prognozes vietas datu
failu');

if fileName==0, return; end

fileD = fullfile (pathName, fileName);

handles2 = handles;

hLineFloodForecast = handles.hLineFloodForecast;

pos = getPosition (hLineFloodForecast) ;

coords = pos;

coords (:,1) = (coords(:,1)-1)* handles.dX + handles.X1l;
coords(:,2) = handles.Yl - (coords(:,2)-1)* handles.dY;

hTextFloodForecast = handles.hTextFloodForecast;
augstumi = get (hTextFloodForecast, 'UserData');

save (fileD, 'augstumi', 'coords');

catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

end
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function LoadFloodForecastLine Callback(hObject, eventdata, handles)

% hObject handle to LoadFloodForecastLine (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
try
[fileName, pathName, FilterIndex] = uigetfile('*.matpl','Izvélieties pludu prognozes

vietas datu failu');
if fileName==0, return; end
fileD = fullfile (pathName, fileName);

load (fileD, '-mat');

if ~exist('augstumi', 'var') || ~exist('coords', 'var')
errordlg('Fails nesatur datus par pltdu prognozes vietu!', 'Klada', 'modal');
return

end

virsotnes = numel (augstumi) ;

pos = zeros (virsotnes,2);

pos(:,1) = (coords(:,1) - handles.X1l)/ handles.dX + 1;

pos(:,2) = (handles.Yl - coords(:,2))/ handles.dY + 1;

hLineFloodForecast = impoly(gca, pos, 'Closed', false);

handles2 = handles;
handles2.hlLineFloodForecast = hLineFloodForecast;

htext = zeros(l,virsotnes);
for iv = l:virsotnes
htext (iv) = text(pos(iv,1l), pos(iv,2)+4, num2str(iv), 'Color','white',
'UserData', augstumi{iv}, 'ButtonDownFcn', {@pointFloodButtonDownFcn,iv});
end

handles2.hTextFloodForecast = htext;
guidata (hObject, handles2);

catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

end

function CreateFloodForecastModel Callback(hObject, eventdata, handles)

% hObject handle to CreateFloodForecastModel (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
try
handles2 = handles;
pos = getPosition (handles.hLineFloodForecast);
augstumi = get (handles.hTextFloodForecast, 'UserData');
virsotnes = numel (augstumi) ;

augstumi = cellZmat (augstumi) ;
virsotnesArAugstumiem = find(augstumi>O0) ;

distances = zeros(virsotnes);
for ii=l:virsotnes-1
d = 0;

for jj=iit+l:virsotnes
d = d+CalcDistance (pos(jj,:), pos(jj-1,:));
distances (ii,jj) = d;
distances (jj,ii) = d;
end
end

% ekstrapolé no 1. zinama atpakal
if virsotnesArAugstumiem(1l)>1,
ivl = virsotnesArAugstumiem(l) ;
iv2 = virsotnesArAugstumiem(2) ;
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hl = augstumi (ivl);

h2 augstumi (iv2) ;

dh = h2-hl;

ddist = distances (ivl,iv2);

for iiv = 1:ivl-1
h = hl - distances(iiv,ivl)/ddist * dh;
augstumi (iiv) = h;

end

end

o)

% interpolé starp zinamiem
for iv=1l:numel (virsotnesArAugstumiem) -1

ivl = virsotnesArAugstumiem (iv) ;
iv2 = virsotnesArAugstumiem (iv+1l) ;
if (iv2-iv1l)<2, continue; end

hl = augstumi (ivl);

h2 = augstumi (iv2);

dh = h2-hl;

ddist = distances (ivl,iv2);;

for iiv = ivl+1l:iv2-1
h = hl + distances(iiv,ivl)/ddist * dh;
augstumi (iiv) = h;
end
end

% ekstrapolé no pédéja zinama uz prieksu
if virsotnesArAugstumiem (numel (virsotnesArAugstumiem) )<virsotnes,
ivl = virsotnesArAugstumiem (numel (virsotnesArAugstumiem)-1);
iv2 = virsotnesArAugstumiem (numel (virsotnesArAugstumiem)) ;
hl = augstumi (ivl);
h2 = augstumi (iv2);
dh = h2-hl;
ddist = distances (ivl,iv2);
for iiv = iv2+1l:virsotnes
h = h2 + distances(iiv,iv2)/ddist * dh;
augstumi (iiv) = h;
end
end

% izveidot pilnu vidusliniju ar augstumiem
[ posSteps, posHeightsFull ] = getEqualStepHeights( pos, augstumi, 10);

o)

% izvéléties upi, kurai izveidot plidu modeli
iUpes = findUpe (handles, pos(l,:)); % atrast upes struktiru no punkta
if isempty (iUpes),

errordlg ('Punkti nepieder nevienai upei!', 'Kluda');

return;
end
Upe = handles.Upes (iUpes (1)) ;
nUpes = length (iUpes) ;
if nUpes>1

UpeNames cell(1l,nUpes);

for iUpe = 1l:nUpes

UpeNames{iUpe} = handles.Upes (iUpes (iUpe) ) .Name;

end

[Selection, ok] = listdlg('Name', 'Upes izvéle', 'PromptString', 'Izvéléties upi
fragmentu, kura plddu prognozi izveidot', ...

'ListString', UpeNames, 'ListSize', [300 200],...
'OKString', 'Labi', 'CancelString', 'Atcelt', 'SelectionMode', 'single');

if ok==0, return; end

Upe = handles.Upes (iUpes (Selection(l)));

%disp (Upe.Name)
end

% 1ezimé plidu prognozes rajonu ap vidusliniju
[rowsU, colsU] = size(Upe.Pixels);
prognozesRajons = zeros (rowsU, colsU, 'uint8'");
for ip = 1: numel (posHeightsFull)
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posP = round(posSteps(ip,:)); x=posP(l); y=posP(2);
x1 = max(1l,x-100); xn = min(x+100, colsU);
yl = max(l,y-100); yn = min(y+100, rowsU) ;
prognozesRajons (yl:yn,xl:xn) = 1;

end

UpesPixProgn = Upe.Pixels & prognozesRajons;

% atrod prognozéto plidu pikselu augstumus
% atrast upes punktu augstumus ka tuvaka posHeightsFull piksela augstumu
model = handles.model;

[yu, xu] = find(UpesPixProgn); % prognozes pikselu indeksi
npix = length(yu);
npixinc = round(npix/100); %$radisim katru 100-to
hw = waitbar (0, 'Lidzu gaidiet...','Name', 'Veidojam plddu prognozes modeli...'");
for ipix = l:npix
if mod(ipix, npixinc) == O,
waitbar (ipix/npix, hw);
end
yui=yu (ipix); xui=xu(ipix);
dist = (posSteps(:,2) - yui).”2 + (posSteps(:,1) - xui).”"2;
[dmin, ind]=min (dist) ;
model (yui,xui) = posHeightsFull (ind) ;
end
close (hw)
options.Interpreter = 'tex';
answer = inputdlg('Prognozes modela nosaukums:
\color{white} .', 'prognoze',1l, {'GaujalO0G Prognoze'}, options);
if isempty(answer),
return;
else
Prognozes = handles2.Prognozes;
nPrognozes = length (Prognozes);

Prognozes (nPrognozes+1l) .Name = answer{l};
Prognozes (nPrognozes+1l) .UpeName = Upe.Name;
Prognozes (nPrognozes+l) .Pixels = UpesPixProgn;
Prognozes (nPrognozes+l) .Heights = model .* single (UpesPixProgn);
handles2.Prognozes = Prognozes;

end

delete (handles.hLineFloodForecast) ;

delete (handles.hTextFloodForecast) ;

handles2.hLineFloodForecast = [];

handles2.hTextFloodForecast = [];

guidata (hObject, handles2);

catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

end

function euclideanDistance = CalcDistance (posl, pos2)
euclideanDistance = sqgrt((pos2(l)-posl(l))”"2 + (pos2(2)-posl(2))"2);

o)

function DeleteFloodForecastLine Callback (hObject, eventdata, handles)

% hObject handle to DeleteFloodForecastLine (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

try

handles2 = handles;

delete (handles.hLineFloodForecast) ;
delete (handles.hTextFloodForecast) ;
handles2.hLineFloodForecast = [];
handles2.hTextFloodForecast = [];
guidata (hObject, handles2);
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catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

end

% --- Executes on button press in UseForecastModel.

function UseForecastModel Callback(hObject, eventdata, handles)

% hObject handle to UseForecastModel (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

try

status = get (hObject, 'Value');
handles2 = handles;
if status==

handles2.selectedPrognoze = 0;
else

Prognozes = handles.Prognozes;

nPrognozes = length (Prognozes);

if nPrognozes==0,
errordlg ('Nav neviena pliddu prognozes modela!', 'Kluada');
set (hObject, 'Value',0);
return;
end
if nPrognozes>1
PrognozeNames = cell (1,nPrognozes);
for iPr = l:nPrognozes
PrognozeNames{iPr} = [handles.Prognozes (iPr) .Name
handles.Prognozes (iPr) .UpeName] ;
end
[Selection, ok] = listdlg('Name', 'Prognozes izvéle', 'PromptString',
'Izvéléties izmantojamo pludu prognozes modeli', ...
'ListString', PrognozeNames, 'ListSize', [300 200],...
'OKString', 'Labi', 'CancelString', 'Atcelt', 'SelectionMode',

'single');
if ok==0, return; end
handles2.selectedPrognoze = Selection(l);
else
handles2.selectedPrognoze
end

1;

end
guidata (hObject, handles2);

catch exception
errordlg (getExceptionStr (exception), 'Kluda');
logException (exception) ;

end

fillUpe2.m

function handlesOut = fillUpeZ2 (handlesIn, pos);
%$fillUpe Upes punktu augstumu aprékins no atzimétas viduslinijas

% Ieeja:
% handlesIn.model - augstuma modelis ieeja
% pos - atzimétie upes punkti pret straumi
% Izeja:

oe

handlesOut.model - modelis ar piepilditiem upes punktu augstumiem
handlesOut = handlesIn;

[ posHeights, maxRadius, hhc ] = findPosHeights (handlesIn.model, pos, 50);
$maxRadius
nPointsMarked = length (posHeights);
if posHeights (nPointsMarked)<posHeights (1),
posHeights = ones(l,nPointsMarked) * posHeights(1l);
else
if nPointsMarked<3,
posHeights = linspace (posHeights(l), posHeights (nPointsMarked), nPointsMarked);
else

45




Q

% median filter

hhO = [posHeights(l) posHeights posHeights (nPointsMarked) ];

hhl = medfilt2 (hhO, [1,3]);
posHeights = hhl (2:nPointsMarked+l) ;
% ensure that heights are ascending
hmax = posHeights (1) ;
for ip=2:nPointsMarked
posHeights (ip) = max(posHeights (ip-1:ip));
end
end
end

% izveidot pilnu vidusliniju ar augstumiem
[

posSteps, posHeightsFull ] = getEqualStepHeights( pos, posHeights, 10);

hw = waitbar (0, 'Lidzu gaidiet...', 'Name', 'Piepildam upi..."');
% izdalit upes pikselus

BWl = handlesIn.BWO; % tuksumi (punkti ar h=0)
$BW2 = imfill (BWl, fliplr(pos), 4);

BW2 imfill (BW1l, round(fliplr (posSteps)), 4);
Upe BW2 & ~BW1;

Upe = imfill (Upe, 'holes'");

o)

model = handlesIn.model;

[yu, xu] = find(Upe); % upes pikselu indeksi
npix = length(yu);
npixinc = round(npix/100); %$radisim katru 100-to
for ipix = l:npix

if mod(ipix, npixinc) == 0,

waitbar (ipix/npix, hw);
end
yui=yu (ipix); xui=xu(ipix);

dist = (posSteps(:,2) - yui).”2 + (posSteps(:,1) - xui).”

[dmin, ind]=min (dist) ;
if dmin>maxRadius”"2,
Upe (yui,xui) = false;
continue;
end % ja attalums >>, nepiepilda
model (yui,xui) = posHeightsFull (ind) ;
BW1 (yui,xui) = true;
end
close (hw)
delete (hhc)
options.Interpreter = 'tex';
answer = inputdlg('Upes nosaukums:
\color{white} .','Upe',1, {'Gauja'}, options);
if isempty (answer),
handlesOut = [];
else
Upes = handlesOut.Upes;
nUpes = length (Upes);
Upes (nUpes+1) .Name = answer{l};
Upes (nUpes+1l) .Pixels = Upe;
handlesOut.Upes = Upes;
handlesOut.BW1l = handlesIn.BWO;
handlesOut.BWO = BWL1;
handlesOut.model = model;
end

end

% atrast upes punktu augstumus ka tuvaka posHeightsFull piksela augstumu

2;

findPosHeights.m

function [ heights, maxRadius, hhc ] = findPosHeights (model,

pos, dist )

$findPosHeights Katrai koordinatei atrod augstumu no tuvakajiem pilnajiem
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% augstuma modela punktiem

% Ieeja:

% model - augstuma modelis

% pos - punktu koordinates x,y (skaits,2), kuriem jaatrod augstums

% distance - sakuma radiuss pikselos, kurad meklé tuvakos punktus ar atzimétiem
augstumiem

s Izeja:

% heights - punktu augstumu vektors (1,skaits)

% maxRadius - maksimalais attalums, kurd mekléti augstuma punkti
% hhc - uzziméto aplu handles

npoints = size(pos,1);

heights = zeros(l,npoints);

SE = strel('disk', dist);

NHOOD = getnhood(SE) ;

radius0 = floor (size (NHOOD, 1)/2);

maxRadius = radiusO;
[rows, cols] = size (model);
hhe = [1;
for ip = l:npoints
x = round(pos(ip,1));

y = round(pos (ip,2));
heightFound = false;
nhood = NHOOD;

radius = radiusO0;
while ~heightFound
[rowsn, colsn] = size (nhood);
xln = 1; xnn = colsn;
yln = 1; ynn = rowsn;
x1l = x-radius; 1f x1<1, x1ln=2-x1; x1=1; end
xn = x+radius; if xn>cols, xnn=colsn-(xn-cols); xn=cols; end

oe

vyl = max(l,y-radius); yn = min(rows, y+radius);
yl = y-radius; 1if yl1<1l, yln=2-yl; yl=1; end
yn = y+radius; if yn>rows, ynn=rowsn- (yn-rows); yn=rows; end
pixelsAround = model (yl:yn,xl:xn).*single (nhood(yln:ynn, xln:xnn));
pixelsAround = pixelsAround(:)
pixelsAround (pixelsAround==0)=
$minH = min (pixelsAround) ;
minH = 0;
if length (pixelsAround)>length (nhood(:)) /4,
heightFound=true;
minH = single (percentile (pixelsAround, 0.1));
else
radius = round(radius*1.2);
SE = strel('disk', radius, 0);
nhood = getnhood(SE) ;
radius = floor(size (nhood, 1)/2);
maxRadius = max (maxRadius, radius);
end
end
heights (ip) = minH;
hc=rectangle ('Position', [x-radius y-radius radius*2+1 radius*2+1], 'Curvature', [1
drawnow;
pause (0.1);
hhc=[hhc hc];
end

[1;

end

findUpe.m

function iUpes = findUpe ( handles, pos )
%findUpe Atrod upi, kam pieder pozicija 'pos'

% Ja neatrod, atgriez 0. Ja nav upju, atgriez []
% pos- x,y koordinates

iUpes = [];
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if ~isfield(handles, 'Upes'), return; end
Upes = handles.Upes;

nUpes = length (Upes) ;

if nUpes==0, return; end

x = round(pos(1l));
y = round(pos(2));

for iUpe = 1l:nUpes

Upe = Upes (iUpe) ;

if Upe.Pixels(y,x), 1iUpes = [iUpes iUpe]; end
end

getEqualStepHeights.m

function [ posSteps, posHeightsFull ] = getEqualStepHeights( pos,

posHeights, delta )

$getEqualStepHeights No ieejam uzdotam virsotnu koordinatém un augstumiem izveido lauztu
% liniju ar vienadiem attalumiem (~delta) starp punktiem un visiem punktiem atrod

augstumus.

% Ieeja:
pos - linijas virsotnu koordinadsu x,y pari (skaits,2)
posHeights - virsotnu augstumi
delta - vélamais attalums starp punktiem (m)

Izeja:
posSteps - linijas punkti ar ~vienadiem attalumiem delta
posHeightsFull - posSteps punktu augstumi

o o° d° oo o

oe

nPoints=size (pos,1);

posSteps=pos (1, :);

ji=1;

posHeightsFull = posHeights (1) ;

for istep=l:nPoints-1
dx=pos (istep+l, 1) -pos (istep,1);
dy=pos (istep+l,2) -pos (istep,2);
dh=posHeights (istep+l) - posHeights (istep);
dist=sqgrt (dx*dx+dy*dy) ;
nrMinorSteps = round(dist/delta);
nrMinorSteps = max (nrMinorSteps,1);
dminor = dist/nrMinorSteps;
dxminor = dx/nrMinorSteps;
dyminor = dy/nrMinorSteps;
dhminor = dh/nrMinorSteps;
for iminorstep=l:nrMinorSteps

nextX=posSteps (jj,1l)+dxminor;
nextY=posSteps (jj,2)+dyminor;
nextH=posHeightsFull (jj) +dhminor;
posSteps = [posSteps; [nextX nextY]];
posHeightsFull = [posHeightsFull nextH];
Jj3=33+1;
end
end

end

getExceptionStr.m

function strException = getExceptionStr (exception)

strException = [datestr(now) ' Exception ' sprintf('$s : %s\n',exception.identifier,

exception.message) getStackTrace (exception)];

getStackTrace.m

function strStackTrace = getStackTrace (exception)
stack = exception.stack;

len = length(stack);

strStackTrace = sprintf('$s\n', 'Stack trace:'");
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for line = 1l:len

strStackTrace = [strStackTrace sprintf (' %s at %i\n',exception.stack(line) .name,
exception.stack(line) .line)];
end

logException.m

function logException (exception)
disp (getExceptionStr (exception))

percentile.m

function perc le = percentile(data, percent)
$percentile Aprékina vértibu, par kuru mazakas ir 'percent' procenti

)

% vértibas no masiva 'data
d = sort(data(:));

n = length(d);

ind = ceil (n*percent/100) ;

perc _le = d(ind);

end

pointButtonDownFcn.m

function pointButtonDownFcn (hObject, evt, id)
data = guidata (hObject);
currentHeight = get (data.hTextDambis (id), 'UserData');
smsgbox ({num2str (currentHeight) }, 'Lidzu ievadiet punkta augstumu v.j.1.!");
answer = inputdlg({'Lidzu ievadiet punkta augstumu virs JjlGras limena:
"}, "Augstums', 1, {num2str (currentHeight) });
if isempty (answer),

return;
end
try

augst = str2double (answer{l});

set (data.hTextDambis (id), 'UserData', augst);
catch ex

errordlg ('Ievades kluda!', 'Kltda', 'modal');
end

guidata (hObject, data);

end

pointFloodButtonDownFcn.m

function pointFloodButtonDownFcn (hObject, evt, id)
data = guidata (hObject);

currentHeight = get (data.hTextFloodForecast (id), 'UserData');
smsgbox ({num2str (currentHeight) }, 'Lidzu ievadiet punkta augstumu v.j.1.!");
answer = inputdlg({'Lidzu ievadiet punkta augstumu virs jlGras limena:

'}, "Augstums', 1, {num2str (currentHeight) });
if isempty(answer),

return;
end
try
augst = str2double (answer{l});
set (data.hTextFloodForecast (id), 'UserData', augst);
catch ex
errordlg ('Ievades kluda!', 'Kltda', 'modal');
end

guidata (hObject, data);

end
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