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Camera Flythrough Animation Techniques. 

Straight Animation 
Ok, so I have this amazing environment to really show off over 2 minutes. Working at 30 fps, that’s 

3600 frames. 

 

So I put in a camera to move around and show the place off, animating a free camera directly. 

 

As we can see from the camera’s trajectory (Alt+RMB>Show Trajectories Toggle), the camera is 

snaking around the gulf into the citadel, and finally through the archway. I will use the Curve Editor to 

tweak the animation to make the flow of the path smoother. I will do this primarily using the 

Tranform>Position>X Position and Y Position (we can check the axis in the bottom left corner of the 

orthographic view, or by changing our Move tool’s Reference Coordinate System [RCS] to ‘Gimbal’). 

Once I have the trajectory curve looking nice in the top view, I will look at the Z Position from the front 

or left, then sort that out, pushing and pulling keys, even deleting them if not needed. 



Camera Flythrough Tutorial  Austin Durose 22/06/16 

3 
 

 

Lastly, I may want to tweak the rotation values, this is not important for the following method, but I 

will describe this process nevertheless. These are less easy to track with the trajectory, so I will create 

a Point Helper, then link and Quick Align (Alt+A) it to the camera’s position and rotation. Using the 

‘Local’ RCS, I will move the point in front of the camera and finally give it a trajectory of its own 

(Alt+RMB>Show Trajectories Toggle). Now we can get a hint of the camera’s rotation (Gimbal RCS) in 

the Z and X axis. 

 

Once I have sorted the X and Z axis rotations, I would Quick Align the point to the camera again, and 

move it up locally to give me an idea of what’s going on in the Y rotations. 
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With all of this done, I now have a smoothed out trajectory path with a smooth rotation. 

 

This would typically be the first pass to give the client a feel for what you will be seeing. The client will 

then come back to you saying how they want to see different things, in which case you can change 

your keys – At this stage you haven’t put in enough effort to be disappointed by such requests. They 

will also tell you off about the camera going faster and slower at strange points.  

Here is the main issue of this technique. The speed is inconsistent because the 

acceleration/deceleration is happening in three values – X, Y and Z. As we tweak these values, the 

path we have created will shift and change. In order to have control over the acceleration without 

altering the shape, we need to convert the trajectory to a spline and use a Path Constraint.  
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Path Constraint 
Selecting the animated camera, I will go to my ‘Motion’ panel and click the ‘Trajectories’ option. This 

will give me a number of options – Start Time and End Time are pretty self-explanatory – we want this 

to be the start and end of our timeline. ‘Samples’ is the number of vertices a spline would have during 

the conversion process. It is automatically set to 10, giving us a spline with ten vertices spread equally 

throughout the timeline. If we click ‘Convert To’, we will create a spline fitting roughly to the 

trajectory.  

 

I have selected ‘Enable In Viewport’ in my Editable Spline modifier to see that this shape doesn’t quite 

fit our trajectory, so now we have two options – we can delete this spline and create a new one with 

a higher sample rate, or we could tweak the vertices we have to fit what we need.  

To do the latter, it would be good to know that the spline vertex type is automatically set to ‘Smooth’. 

We may want to change this to ‘Bezier’ by selecting all of the vertices and selecting RMB>Bezier. We 

can then have greater control over the spline by rotating and scaling the vert’s Bezier handles. We can 

also move and Quick Align the vertices to the camera’s position as we change time.  

I have decided to change the shape slightly to give me more excitement, but on the most part I have 

kept true to the trajectory. Like modelling with polygons, it is easier to tweak this path when there are 

fewer vertices, the more verts we have, the more there are to contend with when making tweaks.  

Lastly, I have made the spline as smooth as I can by selecting ‘Adaptive’ under Modifier Panel>Editable 

Spline>Interpolation. 
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I’m going to hide my camera and create a new point helper. With the point selected, I will go to 

Animation>Constraints>Path Constraint and select the path. This will automatically animate from start 

to finish along the path at a constant velocity. If you go to Motion Panel>Parameters, you can see this 

animation in the ‘% Along Path’ parameter. You may also choose the ‘Follow’ and ‘Bank’ options to 

automatically rotate the point along the path, though sometimes these are not exactly what you want. 

Create a new camera, link it and Quick Align position and rotation to the point. You will probably need 

to rotate it 90 degrees in a couple of axis to get it facing the correct way. 

 

If we wanted to change the velocity of the animation, as though it were on a rollercoaster, I would 

animate the ‘% Along Path’ parameter. The issue is that this parameter’s keys can only be set to linear. 

With the point selected, in the Curve Editor RMB>Assign controller on the Path Constraint>Percent 

node. The Assign Float Controller window will open, and select ‘Bezier Float’. Now all of the keys are 

smoothed with control handles which we can tweak to our liking.  

 

Watch it through. You might find that the whole thing is massively slow. I’m going to close the Curve 

Editor to bring back the timeline, select all of the keys and using the Selection Range handles, 

condense the timings. If you can’t see the Selection Range handles, RMB on the time line and select 

the option under ‘Configure’. I have condensed the keys to be around a fifth of the original time. You 

may also notice that you can’t see too much, so I will change the cameras Field of View accordingly in 

the cameras modify panel.  
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I’m going to tweak some of the percentage keys in the Curve Editor, but I can see that some of the 

rotations are quite abrupt. I’m going to change this with a look at constraint. 
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Look At Constraint 
We are going to create two new points, one will be a box, the other a cross. We will path constraint 

the box to the same path as the camera, then link and align the cross point to the box point. 

With both the camera and look at path constrained points selected, I am going to open the Curve 

Editor and RMB>Copy the camera point’s animated percentage, then RMB>Paste that animation 

onto the look at percentage. I will make sure this is a copy, not an instance.  I will shift these pasted 

keys up a little bit to create an offset and in the Path Constraint options, I will untick ‘Loop’. 

 

Next I will select the camera and go to Animate>Constraints>Look At Constraint, then select the cross 

point. You will see that the whole thing has gone a bit odd. The camera is at a different angle. We can 

play with the axis sections in the Look At Constraint options in the Motion panel. I have put as follows: 

Select LookAt Axis =Z Flip, Source Axis = Y, Aligned to Upnode Axis = Z. 

If you watch this through, you will see that the rotations are feeling much smoother, but there is no 

banking. We could also go into the box point our target is linked to and animate the percentage to 

help us tweak the rotation, or we could animate the look at target (cross point) independently. 

If we duplicate the cross point and drag it up in the Z axis, then link it to the original, we can set the 

cameras Look At upnode to reference this point. If we select the box point and constrain it to be 

looking at the camera point, now as we scrub through, we see that the cross point is dead centre and 

following the camera. If we were to rotate this cross point in the X axis, the whole camera will tilt. We 

can now animate this cross point to add any banking we desire.  
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Percentage Issues 
We have successfully created one camera path that goes around one small environment. If, however, 

the environment was huge, or we wanted to do more with than this path had to offer, we would have 

a problem.  

We must remember that every time we tweak the path spline, we have a knock on to the percentages 

animated. If we wanted to extend this path to cover a greater distance, we will be extending what 

‘100%’ along the path means, and so the rest of the animation will adjust accordingly and the whole 

thing will be ruined. We would have to create a new path to start where the last one finished and 

continue on and blend a master camera to follow one path then another. 

Alternatively, if we chose to have one spline that covered 100,000 miles, then each 0.1% along the 

path would be equal to travelling 10 miles. This could make it tricky to pin point any areas of interest, 

working in minute decimals to get the precise positions we need. In this case we would need to split 

up the long path into a number of more manageable paths and blend the camera along those.  

For the purpose of this tutorial, I will add another path and 

create a Master Camera to blend between the two. 

I will select all of the paths, points and the camera we have 

just made and place them in a new layer I will call ‘Path 1’. I 

will then rename all of these objects relevant to what they do 

with ‘Path 1’ as a prefix, then duplicate everything and place 

them in a new layer called ‘Path 2’, changing the prefix. 

Hiding the ‘Path 1’ layer, I will select the path 2 objects and 

‘Delete Selected Animation’ (Alt+RMB). Now I will change the 

path shape to bring the camera back on itself, then animate 

the points to 100% of the line, including any change in velocity 

or banking needed. Finally, I will offset the animation to start 

at the end of the last camera’s animation. I will make sure 

there is a moment of where the two cameras move alongside 

each other, tweaking some of the last and first keys to give a 

moment for a camera to blend between the two. 
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Master Camera and Blending 
I’m going to create a new Layer and call it ‘Master Camera’. Inside this layer I will create a new camera 

(Master_Cam), and two point helpers, one a box (Master_Blend), the other a box-cross point, slightly 

smaller (Master_Adjust). 

I’m going to zero out their positions and rotate the camera to face a forward position, then I will link 

the camera to the adjust point, and the adjust point to the blend point.  

 

With the Master_Blend selected, I am going to select Animation>Constraint>Position Constraint and 

select the Path1_Cam, then in the Motion Panel, under Position Constraint, I’m going to ‘Add Position 

Target’ and select Path2_Cam. I will repeat this process, but now using an Orientation Constraint. 

In the Motion Panel, I’m going to zero out both the position and orientation weight of Path2_Cam to 

align the new camera to our first camera, then Quick Align to make sure the Master_Cam is facing in 

the same direction as Path1_Cam. 

 

As we scrub through, we see that the Master_Cam follows the Path1_Cam perfectly. Now we need to 

animate the Position and Orientation Constraints to swap from following one camera to the other. 

We will find the place where we want this blend to take place and set keys so that Path1_Cam is 

weighted at 100% and Path2_Cam is weighted at 0% both in Position and Orientation. I will go to the 

frame I want the blend to finish and swap those numbers over. 
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The master camera is now blended between the two cameras, following each perfectly. You many 

need to tweak some of the timings to make sure the transition of the blend is smooth and not 

noticeable, but this shouldn’t be an issue as long as you have remembered to keep an overlap between 

the two camera paths and animations. 

The Master_Adjust point will help us make any adjustments to the position or rotation of the camera 

without messing up the rest of the animation. For example, I could use this point to animate a rumble 

as we pass through the archway or over the building top.  
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Other Things… 
It may be that as we are moving along one of the paths, I would want to focus the camera’s attention 

on a static point or something we are following. In order to do this, I could create a new point that is 

not moved by any path and use the position constraint method mentioned above to blend the cameras 

LookAt point between it’s original position and the static position. 

I would suggest making a new point to blend between the two positions and link the Look At point to 

the blending point to keep the option of adjusting as and when you need. 

 

We may be needed to orbit around the tower at the end of the path. To do this I would create a new 

point helper (orbit_centre), a circle shape (orbit_shape) and new Target Camera (orbit_camera) in a 

new layer (Tower_Orbit). I will link and Quick align the circle to the point helper, and Path Constrain 

the camera to the circle. 

I will delete the animation from the camera (Alt+RMB>Delete Selected Animation) and link and Quick 

Align the camera target to the circle. 

 

With this setup, I can position the circle to the centre of the tower using the orbit_centre point and 

animate it rising and rotating slowly. I can use the ‘Radius’ parameter on the circle to scale the distance 

from centre as it rises, and, finally, use the target to point the camera in the correct direction. 
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You can then add this new camera as a Position and Orientation constraint target to the master 

camera and blend them all together! 
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Baking 
The last process I would like to take you through is the process 

of baking. So if everything looks good and you are happy with 

99% of your camera flythrough but there are some issues you 

would like to address, I would suggest you bake the camera to 

be independently keyed on every frame.  

I use a baking plugin called Ani_Baked.mse 

(http://www.scriptspot.com/3ds-max/scripts/ani-baked). This 

simple script allows us to bake either to a new point helper or 

the original object. I would select the Master_Cam and press 

‘Bake to Point!’. It will create a new point helper called 

Master_Cam_AniPt.  

Because the camera isn’t animated itself, and simply linked to a 

point that is constrained, I will now link the camera to this new 

point. It will be in the exact same position and orientation, so 

don’t worry. 

Turning on the point’s trajectory will help you see what path is laid out and if there are any issues with 

it. 

 

I see that I have a couple of issues with some sections that are not quite as smooth as I would like 

them, and so would go through the Curve Editor, node by node and smooth these troubled areas out. 

First thing I would do is select all of the keys in the curve editor and click the ‘Set Tangents to Spline’ 

button. This will allow us to delete chunks of keys without completely messing up the curve.  

http://www.scriptspot.com/3ds-max/scripts/ani-baked
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I may wish to link a new point helper to help me see rotation as mentioned in the first section. By the 

end of this process, I should have one single point that is very smooth and very polished. 
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Final Thoughts 
Throughout this process you have learned that there are issues with simply key-frame animation for 

camera paths. You have learned how to convert trajectories into splines, and use those splines to 

guide a camera through the use of Path Constraints and Look At Constraints. You have also 

developed a Master Camera system to blend between multiple cameras using Position and 

Orientation Constraints. This system also has a node to allow extra movement or correction 

animation for the master camera.  

We have added static points of focus and even an orbit camera at the end of the animation. We 

have then baked the motion to a single point and smoothed out any issues we have had in the Curve 

Editor by deleting and tweaking keys. 

 


