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#1 Definition

An Azimuth iIs the angle from a reference vector in a
reference plane to a second vector in the same plane,
pointing toward, (but not necessarily meeting),
something of interest. For example, with the sea as
your reference plane, the azimuth of the Sun might be
the angle between due North and the point on the
horizon the Sun is currently over. An imaginary line
drawn along the surface of the sea might point in the
direction of the Sun, but would obviously never meet it.

Source: Wikipedia




#2 Problem

| have stored a GPS Point in a street. | save the same
GPS point several times to avoid generating errors in
the measure process. The point is:

goal = new Coordinates(40.445049309324573,-
3.4673066139221191,583.5999762622721);

| read values from a GPS receiver and calculate the
distance and azimuth from current GPS value to goal.

distance = current.distance(goal);
azimuth = (int) current.azimuthTo(goal);
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distance = current.distance(goal);
azimuth = (int) current.azimuthTo(goal);
[lazimut in this case is 144 ©

//distance in this case is ~54.35m.

&

waypninf"e

L

AZIMU

HORIZOMN

45° EAST

]




Example:
Goal: 40.445049309324573,-3.4673066139221191
Current: 40.44544985,-3.46768164
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Compass and Azimuth with the
same value, 144




Example:
Goal: 40.445049309324573,-3.4673066139221191
Current: 40.44544985,-3.46768164
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#2 Problem
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True North




#2 Problem

Task #1

Plot points A, B and C.

A has coordinates (2,3)
has coordinates (2,-1)

C has coordinates (-1,-1).

Task #2

Then count the distance
between A and B: 4
between B and C: 3

Task #3

Use the distance formula to
calculate the distance
between Aand C: 5

GPS
Reference
Point




#2 Problem

Is it possible to calculate the
triangle X-2-1? To calculate
a?

Reference
Point The north pole is the third point @




#3 Questions

| have written some guestions about how to use
Coordinates object:

1. Is correct the way to calculate azimuth?

current.azimuthTo(goal) [Current way]  Of
goal.azimuthTo(current); ?

2. If my way is correct how to understand the value
144°? How to manage?
3. Take a look about a video to understand my problem:

1. http://www.youtube.com/watch?v=3nA0v8rrpXU
2. If you see, | walk on the street while azimuth try to

lead to another angle out of the street (green line)
3. How to calculate red line?




Trigonometric ratios in a right-angled triangle
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hypotenuse cC
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Trigonometric ratios in a right-angled triangle

adjacentside: b
hypotenuse c
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Trigonometric ratios in a right-angled triangle

oppositeside a
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Simple trigonometric identities
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Simple trigonometric identities
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Simple trigonometric identities

. COSO = b
C
. B
sin(Q0°-0) = —
C 0°-6

sin(90°-06) = cosb

Back to content




Simple trigonometric identities

' SING = 4
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Simple trigonometric identities
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Trigonometric ratios of special angle 45°
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Trigonometric ratios of special angle
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Pythagorean Theorem

o cN2=a2 + b2 Relationship among the
e QN2 = N2 - b\?2 lengths of sides.

¢ P2 =¢c"2 - a2

Side ¢ Side a

Side b



Law of Sines

e Says:a/SInA=b/sinB=c/sinC
 Where A, B, and C are interior angles
e and a, b, c are lengths of sides.




The Pythagorean Theorem

 |f you square the
length of the two
shorter sides and add
them, you get the
sguare of the length of
the hypotenuse
¢ 32+42=52, 0r9+16 =25
» adj? + opp? = hyp*

e hyp = sqrt(adj? + opp?)
e 5=5qrt(9 + 16)




There are few 5-12-13

triangles with integer
sides that satisfy the
Pythagorean formula
3-4-5 and its

multiples (6-8-10, p
etc.) opp Yo

are the best known ac

5-12-13 and Its

multiples form

another set

25 + 144 =169




Drawing a “Turtle”

You want to move h units in the
anglea direction, to (X, y,):

opp

Yo are at: (X, Yy

So yo/make a right triangle...

you label it...

And you compute:
x1 =x+ adj =x + hyp * (adj/hyp) = x + hyp * cas
yl=y-opp=y-hyp*(opp/hyp) =y - hyp* sm
This is the first point in your “Turtle” triangle
Find the other points similarly...



