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Blog Post Tomas Surin The Android Canvas API provides drawing operations for standard primitive shapes like lines or rectangles, but it’s generally easier to use more flexible Path primitives for drawing complex shapes. In this blog post, we’ll demonstrate how to use the path API in exactly this way. This is just a basic example, but it could be
interesting if you want to build your own custom views that require irregular filled shapes with borders. What Is Path? The Path class represents a compound geometric path that can be drawn to Canvas. A path can include multiple straight lines, quadratic or cubic curves, or simple geometric shapes like arcs, circles, and rectangles. It can be drawn
via Canvas#drawPath() in custom views, in drawables, or to bitmaps (if the canvas was backed by one). A path can also be drawn either filled or stroked, depending on the style of the paint used for drawing. Drawing Simple Shapes Before we get to the example of drawing complex shapes, let’s start with simple ones. You can easily draw simple
shapes with borders by first drawing a shape filled with a border color. Then draw a shape with a smaller border width and filled with a fill color on top of the first shape. As an example, here’s how to draw a rounded rectangle with a border. The most straightforward approach to drawing rounded rectangles with filled borders is to use
Canvas#drawRoundRect: // Prepare paints beforehand to prevent allocations when drawing. val borderPaint = Paint() borderPaint.setStyle(Paint.Style.FILL) borderPaint.setColor(borderColor) borderPaint.setAntiAlias(true) borderPaint.setDither(true) val fillPaint = Paint() fillPaint.setStyle(Paint.Style.FILL) fillPaint.setColor(fillColor)
fillPaint.setAntiAlias(true) fillPaint.setDither(true) ... // Draw a rounded rectangle with a dark color that will serve as the border. canvas.drawRoundRect(rect, cornerRadius, cornerRadius, borderPaint) // Then draw a smaller rounded rectangle with a lighter color that will serve as the background. rect.inset(borderWidth, borderWidth) if (rect.width() >
0 && rect.height() > 0) { canvas.drawRoundRect(rect, cornerRadius, cornerRadius, fillPaint) }// Prepare paints beforehand to prevent allocations when drawing. final Paint borderPaint = new Paint(); borderPaint.setStyle(Paint.Style.FILL); borderPaint.setColor(borderColor); borderPaint.setAntiAlias(true); borderPaint.setDither(true); final Paint
fillPaint = new Paint(); fillPaint.setStyle(Paint.Style.FILL); fillPaint.setColor(fillColor); fillPaint.setAntiAlias(true); fillPaint.setDither(true); ... // Draw a rounded rectangle with a dark color that will serve as the border. canvas.drawRoundRect(rect, cornerRadius, cornerRadius, borderPaint); // Then draw a smaller rounded rectangle with a lighter color
that will serve as the background. rect.inset(borderWidth, borderWidth); if (rect.width() > 0 && rect.height() > 0) { canvas.drawRoundRect(rect, cornerRadius, cornerRadius, fillPaint); } Drawing with Paths Now we’ll show how to achieve the same thing by using paths with rounded rectangle data. First, we’ll draw the path fill: // Prepare fill path. val
fillPath = Path() fillPath.addRoundRect(rect, cornerRadius, cornerRadius, Path.Direction.CW) ... // Draw path to canvas. canvas.drawPath(fillPath, fillPaint)// Prepare fill path. Path fillPath = new Path(); fillPath.addRoundRect(rect, cornerRadius, cornerRadius, Path.Direction.CW); ... // Draw path to canvas. canvas.drawPath(fillPath, fillPaint); Next,
we’ll draw the path outline on top: We combine two rounded rectangle paths here. The first one represents the outer rounder rectangle, and the second one represents its inner path. We then set path’s fill type to FillType#EVEN ODD. This tells Canvas drawing routines that we want to fill inside of our path with the paint’s color: // Prepare the border
path. val borderPath = Path() // Add the outer rounded rectangle. borderPath.addRoundRect(rect, cornerRadius, cornerRadius, Path.Direction.CW) // Add the inner rounded rectangle. val innerRect = RectF(rect) innerRect.inset(borderWidth, borderWidth) if (innerRect.width() > 0 && innerRect.height() > 0) { borderPath.addRoundRect(innerRect,
cornerRadius, cornerRadius, Path.Direction.CW) } // Using the EVEN ODD f{ill type will result in a filled space between the two rounded rectangles we created. borderPath.setFillType(Path.FillType. EVEN ODD) ... // Draw the path to canvas. canvas.drawPath(borderPath, borderPaint)// Prepare the border path. Path borderPath = new Path(); // Add
the outer rounded rectangle. borderPath.addRoundRect(rect, cornerRadius, cornerRadius, Path.Direction.CW); // Add the inner rounded rectangle. final RectF innerRect = new RectF(rect); innerRect.inset(borderWidth, borderWidth); if (innerRect.width() > 0 && innerRect.height() > 0) { borderPath.addRoundRect(innerRect, cornerRadius,
cornerRadius, Path.Direction.CW); } // Using the EVEN ODD f{ill type will result in a filled space between the two rounded rectangles we created. borderPath.setFillType(Path.FillType. EVEN ODD); ... // Draw the path to canvas. canvas.drawPath(borderPath, borderPaint); Note: You should always prepare path and paint objects beforehand to prevent
excessive allocations while drawing. Drawing Complex Shapes Using the rectangle drawing commands of Canvas was much simpler than using paths, but I included this example for illustrative purposes. We’ll now extend the concept to drawing more complex filled paths with borders. In this example, we’ll use the following path data: val vectorPath =
Path() vectorPath.moveTo(6.5f, 79.99f) vectorPath.lineTo(37.21f, 50.5f) vectorPath.lineTo(6.5f, 19.79f) vectorPath.lineTo(18.79f, 7.5f) vectorPath.lineTo(49.5f, 38.21f) vectorPath.lineTo(80.21f, 7.5f) vectorPath.lineTo(92.5f, 19.79f) vectorPath.lineTo(61.79f, 50.5f) vectorPath.lineTo(92.5f, 79.99f) vectorPath.lineTo(80.21f, 93.5f) vectorPath.lineTo(49.5f,
62.79f) vectorPath.lineTo(18.79f, 93.5f) vectorPath.close()Path vectorPath = new Path(); vectorPath.moveTo(6.5f, 79.99f); vectorPath.lineTo(37.21f, 50.5f); vectorPath.lineTo(6.5f, 19.79f); vectorPath.lineTo(18.79f, 7.5f); vectorPath.lineTo(49.5f, 38.21f); vectorPath.lineTo(80.21f, 7.5f); vectorPath.lineTo(92.5f, 19.79f); vectorPath.lineTo(61.79f, 50.5f);
vectorPath.lineTo(92.5f, 79.99f); vectorPath.lineTo(80.21f, 93.5f); vectorPath.lineTo(49.5f, 62.79f); vectorPath.lineTo(18.79f, 93.5f); vectorPath.close(); This data is in a [0, 0, 100, 100] coordinate space. We’ll transform the data to fit the required bounds: val width = bounds.width() val height = bounds.height() // Calculate a transformation scale
between [0, 0, 100, 100] and [0, O, width, height]. val scaleX = width / 100.0f val scaleY = height / 100.0f // Create the transformation matrix. val drawMatrix = Matrix() drawMatrix.setScale(scaleX, scaleY) // Now transform the vector path. vectorPath.transform(drawMatrix)int width = bounds.width(); int height = bounds.height(); // Calculate a
transformation scale between [0, 0, 100, 100] and [0, 0, width, height]. float scaleX = width / 100.0f; float scaleY = height / 100.0f; // Create the transformation matrix. final Matrix drawMatrix = new Matrix(); drawMatrix.setScale(scaleX, scaleY); // Now transform the vector path. vectorPath.transform(drawMatrix); Next, we’ll need to create proper
paints for drawing the filled path and path outline: val fillPaint = Paint() fillPaint.style = Paint.Style.FILL fillPaint.color = fillColor fillPaint.isAntiAlias = true fillPaint.isDither = true val borderPaint = Paint() borderPaint.style = Paint.Style. STROKE borderPaint.strokeWidth = borderWidth borderPaint.color = borderColor borderPaint.isAntiAlias = true
borderPaint.isDither = truePaint fillPaint = new Paint(); fillPaint.setStyle(Paint.Style.FILL); fillPaint.setColor(fillColor); fillPaint.setAntiAlias(true); fillPaint.setDither(true); Paint borderPaint = new Paint(); borderPaint.setStyle(Paint.Style. STROKE); borderPaint.setStrokeWidth(borderWidth); borderPaint.setColor(borderColor);
borderPaint.setAntiAlias(true); borderPaint.setDither(true); Finally, we can draw the final path: // First draw the fill path. canvas.drawPath(fillPath, fillPaint) // Then overlap this with the border path. canvas.drawPath(borderPath, borderPaint)// First draw the fill path. canvas.drawPath(fillPath, fillPaint); // Then overlap this with the border path.
canvas.drawPath(borderPath, borderPaint); Conclusion We’ve shown how to use paths on Android to draw complex shapes programatically. As you can see, the Path class exposes a flexible way of drawing complex geometric shapes. Hopefully this article will be useful for you when working on custom views or drawables that require complex shape
drawing. [ am making a drawing app, and would like to implement an undo function to remove the immediate previous drawn path. private HashMap pathMap; // current Paths being drawn private HashMap previousPointMap; // current Points private Bitmap bitmap; // drawing area for display or saving private Canvas bitmapCanvas; // used to draw
on bitmap private Paint paintScreen; // use to draw bitmap onto screen private Paint paintLine; // used to draw lines onto bitmap public DrawView(Context context, AttributeSet attrs) { super(context, attrs); // pass context to View's constructor this.context new=context; paintScreen = new Paint(); // used to display bitmap onto screen // set the initial
display settings for the painted line paintLine = new Paint(); paintLine.setAntiAlias(true); // smooth edges of drawn line paintLine.setColor(Color.BLACK); // default color is black paintLine.setStyle(Paint.Style. STROKE); // solid line paintLine.setStrokeWidth(5); // set the default line width paintLine.setStrokeCap(Paint.Cap.ROUND); // rounded line ends
pathMap = new HashMap(); previousPointMap = new HashMap(); } // end DrawView constructor @Override protected void onDraw(Canvas canvas) { canvas.drawBitmap(bitmap, 0, 0, paintScreen); for (Integer key : pathMap.keySet()) canvas.drawPath(pathMap.get(key), paintLine); } // called when the user finishes a touch private void
touchEnded(int lineID) { Path path = pathMap.get(lineID); // get the corresponding Path bitmapCanvas.drawPath(path, paintLine); // draw to bitmapCanvas path.reset(); // reset the Path rememberLineld = linelD; } // end method touch ended //undo private void undo() { Path path = pathMap.get(rememberLineld); // get the corresponding Path
pathMap.remove(rememberLineld); bitmapCanvas.clearPath(path, paintLine); path.reset(); // reset the Path } Question: However, it seems there is no bitmapCanvas.clearPath this method? If then how could it be modified? Codes Amended: Declarations: private Bitmap bitmap; // drawing area for display or saving private Canvas bitmapCanvas; // used
to draw on bitmap private Paint paintScreen; // use to draw bitmap onto screen private Paint paintLine; // used to draw lines onto bitmap private HashMap pathMap; // current Paths being drawn private HashMap previousPointMap; // current Points private Bitmap bitmapBackup; OnSizeChanged @Override public void onSizeChanged(int w, int h, int
oldW, int oldH) { super.onSizeChanged(w, h, 0ldW, oldH); DoodlzViewWidth = w; DoodlzViewHeight = h; bitmapBackup = Bitmap.createBitmap(getWidth(), DoodlzViewHeight, Bitmap.Config. ARGB 8888); bitmap = Bitmap.createBitmap(getWidth(), DoodlzViewHeight, Bitmap.Config. ARGB 8888); bitmapCanvas = new Canvas(bitmap); bitmap
.eraseColor(Color.WHITE); // erase the BitMap with white bitmapBackup.eraseColor(Color. WHITE); } FirsttoBackup method, will invoke when the below TouchedStart performs public void firsttobackup() { bitmapBackup=bitmap; Toast message = Toast.makeText(getContext(), "backuped 123", Toast. LENGTH_ SHORT); message.show(); //THIS TOAST
CAN BE SUCESSFULLY PRESENTED when touching screen starting to draw } OnDraw @Override protected void onDraw(Canvas canvas) { canvas.drawBitmap(bitmap, 0, 0, paintScreen); for (Integer key : pathMap.keySet()) canvas.drawPath(pathMap.get(key), paintLine); } OnTouchEvent @Override public boolean onTouchEvent(MotionEvent
event) { int action = event.getActionMasked(); // event type int actionIndex = event.getActionIndex(); // pointer (i.e., finger) if (action == MotionEvent. ACTION DOWN || action == MotionEvent. ACTION POINTER DOWN) { firsttobackup(); /TOAST CAN SHOW "BACKUP 123" touchStarted(event.getX(actionIndex), event.getY(actionIndex),
event.getPointerld(actionIndex)); } Undo: user pressing the undo button will invoke this public void undo() { bitmap = bitmapBackup.copy(Bitmap.Config. ARGB 8888, true); bitmapCanvas = new Canvas(bitmap); } Question revised: A method firsttobackup() is used now such that bitmapBackup would set = bitmap when executing OnTouchEvent
touchStarted. I have put a toast in it and it is successfully to be presented "backup 123" when user press the screen and started to draw. When user clicks undo button, it will invoke the undo method, but now pressing the undo button, no action can be seen...why?
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