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Introduction 
Inspiration - The Chinese Armada of 1405 
The instructions for our final project were to build a boat in 3d with three views, an exterior, 
an interior and a cut-away image. But not just any boat, it should be a “dream-boat”, a fantasy 
boat, a boat that captured our imagination in some way. I couldn’t help remembering an 
article I had read in National Geographic some years ago about a Chinese armada of the third 
Ming emperor containing hundreds of ships and thousands of soldiers lead by an admiral 
called Zheng He. This fleet had sailed from China all the way to East Africa back in the early 
15th century, several years before Columbus made his famous voyage to the New World. 
Among these ships there is said to have been seven “Treasure Ships” also known as “Dragon 
Ships”.  These ships were gigantic, quite possibly the largest wooden ships ever built and 
certainly the biggest of their time at 180 meters long and 55 meters wide. To put this in 
context, that is almost three times the length of the Vasa, built 200 years later.  
 
The primary purpose of this armada was not war but discovery and trade, and to establish 
China as a world power. They sailed laden with silk, jade and porcelain, and returned with 
ivory, gold and many exotic live animals including zebras and giraffes which lived out their 
lives at the emperors zoo! But what I found almost as amazing as the colossal size of these 
ships themselves was our general ignorance of their existence. I had never heard of  these 
fantastic voyages of discovery, nor of admiral Zheng He, and no one I asked seemed to have 
heard of them either. It seems amazing that something so fantastic could be forgotten, or 
ignored, and this made it all the more interesting to me. So, I decided my mission was to build 
a 3d model of one of Zheng He’s Dragon Ships. 
 

 
 
Fig.2: A photograph of an artist’s model of one of the Treasure Ships alongside a model of the Santa Maria. 
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Research 
Exterior – Too many choices 
To find inspiration and a design for my model I searched the internet for images of the 
Dragon Ships. There are no surviving wrecks of these ships but I discovered many artist’s 
recreations of them and photographs of scale models from museums and exhibitions. The only 
problem was that there were as many different versions of how these ships could have looked 
as there were artists to recreate them. There were many different body and sail types and 
colour ideas. Here below are some more of the images I found. Although I used all of these 
images as reference it was the lowest image below – fig.7, which I used as a principal guide, I 
liked the broad flatter shape, and I especially liked the sculpted dragon figurehead. 
  

                                                                 
 

                                           
 

 
 
Fig.3 -7: A selection of some of the images of the Treasure Ships showing various artist’s impressions. The 
lowest image became my main reference source for building the 3d model. 
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Interior – Much left to the imagination 
Looking for reference for an interior for my model proved to be quite a search. I uncovered 
absolutely no images of any actual interiors for these ships or any other 15th Century Chinese 
ships. This I decided to see as an opportunity to use my own imagination as to what an 
interior could look like, and I decided to build the admirals own cabin, allowing for some 
luxury in décor probably not available to ordinary crew. I found some images of ancient 
house interiors from close to the time period and of people of similair social rank to the 
admiral. I also found many images of Chinese furniture that I wanted to have in the cabin 
such as beds, chairs and cabinets.  
 

       
 

 
 
                        Fig.8-10:  Historical interiors of a houses of  wealthy government officials and nobles.  
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Fig.11:  A very ornate traditional Chinese bed – I decided to build a slightly less luxurious version for my model. 
 
 
 

                         
 
Fig.12-13:  An engraved Chinese cabinet which I thought would go well with the bed (above) as the main 
furniture for the cabin, and a traditional chair which I used as reference for the chairs and side-tables. 
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Construction 
Exterior build 1 – A boat is “boat-shaped” 
The boat may have a complicated upper structure, but below that is a traditional hull in the 
same shape as a tiny rowing boat, only bigger. So the first challenge of construction was to 
make a ‘boat’ shape. We had already done some extruding from two dimensional splines in 
class, but how do you get the shape to taper and curve in the way a boat must? This was one 
of the toughest problems to solve, and after several failed attempts using freehand manual 
deformations to shape the hull I looked up tutorials on the internet. The answer I found was to 
create a ‘loft compound’ object based on a spline of the boat outlines from above and from the 
side, then to add to it a deformation and apply a ‘fit’ condition to it using another spline shape 
for the curves of the boat front and back. This creates the boat shape in fig.14. This was 
actually the most challenging shape to create as all the other objects in the boat are based on 
simpler primitive forms. The upper structure was created by taking polygons from the top of 
this shape and pulling them into the deck shapes by manual deformation, deck interiors were 
made by extruding the front of the decks inwards/backwards and tapering them off by scaling 
as they go deeper into the narrower ends the boat – fig.15. The impression of a framed 
panelled structure was made by inserting and extruding polygons from the sides of the shape. 
I then divided the shape into polygon groups, such as “frames”, “sides”, “decks”, “hull”, etc. 
Then I applied a “multi” material to the shape, giving different colours to each polygon group. 
 

                            
    Fig.14:  The original lofted spline boat-shape.                   Fig.15: Decks were added by manual deformation. 
        

 
                                       Fig.16: The shape was then divided up into separate polygon groups.  
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Then I continued to push and pull at the vertices along the sides to get a smoother rounded 
shape to the structure (like the boat in fig.7) but still keeping the ‘wood-built’ appearance 
which allowed for using simpler shapes keeping the polygon count fairly low  – see fig.17. 
 

 
Fig.17: The structure was then pushed and pulled into a rounder broader ship shape. 

 

Exterior build 2 – The first details 
Once the basic ship form was established with the hull and decks it was time to add some of 
the details and extra objects. First I created the railings and stairs. Luckily there are functions 
for these in 3dMax, but even using these the railings and stairs took a whole day to create. 
Then I made the lifeboats, which are copies of the original hull but scaled down and 
deformed. I also added some doors for the deck entrances and crates and barrels for the deck 
from simple geometric forms. 
 

  
Fig.18: Adding the railings and stairs and deck objects. 
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Fig.19:  Labelled screen shot of model showing the deck and upper deck objects such as the Railings, Command 
Hut and Lifeboats. Also the outer hatches and climbing net/ladder. 
 
Next came the crane and larger deck structures, and then the upper decks objects, the 
‘command hut’ and the pegs and posts for fastening ropes and rigging to. On the outside of 
the ship are the net ladder and hatches. I decided for simplicity’s sake to leave all the hatches 
closed, opening some of them would mean cutting into the sides of the boat. Although the 
captain’s cabin interior image will have open hatches in it, these are not visible in this view. 
Hanging from the forward end are two anchors – fig.20. All of these objects were formed 
from simple geometric forms such as boxes or cylinders, and presented no particular 
challenges other than the time used to create them. Where possible objects are clones, such as 
the lifeboats, doors, pegs, and hatches, these are collected into object groups such as 
“lifeboats” which are further collected  into larger groups such as “deck objects”. 
 

 
                                                                Fig.20: Screen shot showing the anchors. 
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Exterior build 3 – The masts and sails 
The Treasure Ships had 9 masts, most models show them grouped into three sets of three, 
three large masts on the main deck and three smaller on each upper deck fore and aft. The 
beams appear to be wooden at the top and bottom with many lighter bamboo beams in 
between them. The masts and beams were not a problem to build as they are simple cylinders 
but their position and shape took some time to establish. The sails were trickier, for the first 
set I started out with a simple ‘plane’ which I placed between the two uppermost beams. Then 
I manually deformed it to create a ‘puffed out’ sail shape. I then copied this shape to the next 
beam down, and the next, until one full mast had a sail – see fig.21. Then I combined all of 
these sail shapes into one full sail shape. Then I added a flag to the top, again a simple flat 
plane narrowed to a triangle and manually deformed to a flapping shape. I then grouped the 
sail and flag together with the masts and beams and cloned this group for the other masts and 
sails, rotating each mast group a little to vary their orientation so as not to appear 
monotonous. I then added ropes, which were three sided cylinders similar in shape to very 
long Toblerone bars. 
 

 
                                       Fig.21: Screen shot showing progressive construction of the first sails. 
 

 
                                Fig.22: Screen shot showing the first full set of nine masts with sails and flags. 
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Exterior build 4 – Water, a carpet of a million polygons 
The next stage for the exterior shot was to create the sea for the boat to sit on. This also began 
as a basic plane shape, with a hundred polygons on each side. To this plane I applied two 
deformation modifiers; one with larger ripple pattern on it to be the larger ocean swell – 
fig.23, and one with a tighter pattern of ripples to be the smaller waves – fig.24. The small 
wave pattern I made in Photoshop by first drawing hundreds of circles and then stretching 
them out with a motion blur. I added a blue coloured material to the water, and put in a sky 
picture as a render environment. I also put some early textures on some parts of the boat.  
 

    
 Fig.23: Swell map.                                           Fig.24: Waves map with tighter ripple pattern. 
 
 
 

 
                   Fig.25: An early test render showing the water with too low polygon count on plane shape. 
 
 
However the first attempts were not very good, the water waves always looked too smooth, 
making the boat seem small and floating in a pond – fig.25. As I wanted to convey an 
impression of great size with the boat this was a disaster. It quickly became apparent that 
there were not enough polygons on the grid for the deformation modifier to push up a 
significant number of the desired wave shapes. I would have to increase the polygon count on 
the grid. So I began to increase the number of squares on the grid, until eventually I had a grid 
with a thousand polygons on each side – creating a water surface of a million polygons!   



 
 
 
 
 
 

12 

This meant that even at low resolution the renders were taking a long time and even then it 
did not fix the problem. The water still did not look right, although it did look a lot better – 
fig.26. It looked less pond-like and more like a sea. 
 

 
 Fig.26: An early test render showing the water with a million polygons. 

 
The water also required texturing, which would have a big influence on it’s appearance, but it 
would slow down my renders, so I decided to put the water on hold until I had the textures on 
all the other elements of the boat applied. Before getting into final textures I decided to work 
on constructing the interior. 

Interior build 1 – A whole new scene 
The first step in building the interior was to decide where it would be. I had already decided it 
would be the captains or admirals cabin, so I picked a place high up on the top level and at the 
back where there would be windows. I felt that the interior and exterior would become way 
too heavy as a single scene; the exterior was already quite heavy even without the water. So I 
decided to build the interior as a separate scene. However, we were required to create a cut-
away image showing how the interior fits in to the main boat, so in order to be able to 
combine the interior and exterior images successfully I needed to establish the camera 
position for the cut-away shot first. Once this camera was in position I could be sure the 
images would match – as long as I didn’t move the boat. The cut-away would be a view of the 
back of the boat, so I set a camera up behind the boat, and made a copy of the scene – then I 
removed from that copy all the exterior elements I would not need for the interior shot. I 
saved only the decks, floors, walls and windows of the upper level – fig 27+28. 
 

   
Fig.27-28: The original scene and the new “interior” scene with boat exterior elements and water removed. 
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The next step was to block out the shapes for the furniture positions in simple boxes  – fig.29. 
I placed a table and chairs in the centre of the room, I imagined this being used not just for 
dining but probably also for conferences with officers, map readings, and note taking . Next I 
placed a bed away from the window in a sheltered corner. Then a cabinet near the window for 
light, I was thinking this would hold valuables, maps and charts, and so on. Then I placed a 
side table in the cabin that I later decided to copy and have one on each side of the cabinet.  
 

 
Fig.29: The blocking for the furniture.  

 
Now I could build the furniture. The bed is mostly a box, with inset side panels much like the 
crate in our tutorial, and one side completely removed. On the open side I placed a front face 
piece created by extruding a spline, this is the opening to the bed. Then there are pillows made 
from cylinders, and curtains made from extruded wiggly splines. See fig.30. 
 

 
Fig.30: The bed – a box with inserted sides and a front made of an extruded spline. 
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The chairs and side-tables are composites of simple boxes deformed into seats and legs 
combined with a set of extruded splines for the decorative areas on the seat backs and under 
the tables.The cabinet is a box with some panels inserted and extruded into it. The main table 
has boxes for top and legs.  
 

               
          Fig.31: The chairs, boxes and extruded splines.             Fig.32: The side-tables and cabinet, also boxes. 
 
The smaller objects such as pots and bowls and paintings were created by modelling and 
texturing at the same time so I will cover them under texturing. With the main furniture 
modelled the interior was also now ready for texturing, time to go back outside and create and 
apply final texture to the boat. 
 

Texturing the exterior 
Exterior texturing begins - a boat of “raw” wood 
Before setting any final textures I had to detach many of the polygon groups of the boat body 
shape to separate objects. This is because the multi-materials would not be effective over such 
a large object due to differences in the type, size and orientation of the UVW mapping 
required. The decks and frames would need square mapping, the sides and keel cylindrical. 
Even different parts of the sides required the mapping to be differently angled to fit properly.  
 
The first temporary material I replaced was the decks. All the plank textures I found were too 
small for such a large surface and therefore when tiled the repetitions in the pattern showed up 
very clearly. So I cut out some single planks in Photoshop and created a new much larger 
deck surface – fig.33, and a bump map to match. This proved to be extremely useful all over 
the boat exterior as so many surfaces are planked wood. Even the coloured or painted surfaces 
such as the frames and sides should be wooden. So I decided to save some extra versions of 
the deck planking which I applied to these areas. I then added colour to these plank materials 
appropriate to each area. This also meant that to change the colour of an area I could simply 
apply a new colour to the material in Photoshop as 3dMax updates the material maps to the 
latest version automatically. 
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                     Fig.33: The deck plank texture. This version is lower resolution. The original is 150cm wide. 
 
Using wooden ‘planks’ and then colouring them allowed me to see how the boat would look 
“unpainted” or “raw”, with planks not painted surfaces. This was functional from the point of 
view of checking the plank patterns fitted correctly, but also fun because I got to see the boat 
as if it was really waiting to be painted. In a similar way I made a long wooden material 
without planking for the masts and beams, hatches, pegs etc. The deck objects and lifeboats 
are textured using another smaller plank material. 
 

  
 

   
 
           Fig.34: 4 views of the “raw” wooden boat with copies of the plank texture applied to sides and decks. 
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Revisions  
Remaking the masts and sails  
At this point I was beginning to become less happy about the sails. Although the square shape 
was based on reference models (fig.2, 3, +7) I still felt they were looking too “European”, and 
taking away from the “Chinese-ness” of the boats appearance. The other reference images had 
a more classic ‘Junk’ sail, which are fan-shaped and look much more Chinese. So I did some 
more research and found some guides to how junk sails are rigged, and created a new set of 
sails and beams. The sails are still fastened to the bamboo beams, so I had to position the 
beams first, and then create a plane that was stretched to touch each beam. I then applied a 
deformation to these sail surfaces in the texture instead of manually pushing them out as 
before. I created a set of three sails in different positions that I grouped with masts and beams 
and copied and positioned them around the boat. I am much happier with the new fan-shaped 
sails and believe they make the boat look more ‘authentic’. 
 

                         
        Fig.35:  A photo of a Chinese Junk with fan-shaped sail.                   Fig.36: A diagram of Junk rigging. 
 

 
                                                            Fig.37:  The 3 new sails in “junk” style. 
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Texturing exterior continued 
Fabric for sails 
Finding a fabric texture to work for the sails was a different sort of challenge. How would I 
get a pattern to follow the new fan-shape of the sails? No amount of twisting and turning the 
UVW maps worked. Then looking at the sails themselves in 3d and their polygon mesh I had 
an idea. I could use this ready made pattern for my ‘fabric’, as each grid of lines already 
matched the sails shape. I made a copy of the 3 sail shapes and added extra tessellations to 
increase the density of the grid, then took screen-shots of them straight on – fig.38. I took 
these screen-shots into Photoshop and used the facet edge lines as the lines of texture for my 
fabric. With a little noise and fuzziness and transparency to make it subtle for the actual 
visible material, and a version with stronger contrast for the bump maps – fig.42. I now had 
custom made fabric textures for each sail.  
 

             
Fig.38: Sail screen-shot of grid.          Fig.39: The super-tessellated grid.       Fig.40: Grid adjusted in Photoshop. 
 

                                   
               Fig.41: Subtle version for texture map.                                        Fig.42:  Bump map version. 
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Painting my boat 
I found a photo of a Chinese junk, the Princess Taiping, that was used to attempt to recreate 
the long-distance voyages of the ancient Chinese sailors. I really liked the strong black white 
and red colour scheme on this boat. The black colour would give better contrast against blue-
green water. So I added colours to my wooden plank textures in Photoshop, black, white and 
red, but with a little of the wood grain showing through and still using the wood grained 
bump-maps for added texture. I also painted some seaweed on the white hull plank material. 
 

             
Fig.43: “Princess Taiping” long-distance junk.                     Fig.44:  The new painted boat, black, white and red. 

Here be dragons! 
Although I changed colour schemes from the earlier model (fig.7) one thing I kept was the 
carved dragon figurehead. I found a picture of a dragon ornament that seemed to fit perfectly. 
I used a simple plane with a material for the dragon, and an alpha channel map for the outline. 
I used a bump-map for some elevation, but not a displacement map as it would require a 
polygon dense form and I though it was unnecessary as the lighting seemed to fit in already. I 
then added an “eye”, as it seemed to be a feature of all the boats I found. I also placed a 
dragon on the ships gong, and on all of the mast flags. 
 

 
.                      Fig.45:  The new painted boat, black, white and red with the eye and dragon added. 
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Back to the water 
Now it was time to return to the water surface with the million polygons. I realised that a 
square form with a thousand polygons on each side was a very inefficient way to build the 
water surface. Firstly the polygon distribution was even, and it didn’t need to be. The water 
closest to the boat was where I need most polygon density to give me smaller waves, but 
farther away towards the horizon I could escape with a far lower polygon density. Also I saw 
that once I had fixed my camera position I could delete a huge wedge of polygons from 
behind the boat and sails that would never be seen, likewise from outside the field of view. I 
could also maximise this saving by closing in tighter on the boat leaving less water visible in 
the picture. The end result was the “V” shape shown below – fig.46. I remade the shape with a 
minimal grid of polygons and tessellated it in stages circling closer to the boat, leaving only 
the area around the boat as particularly polygon dense.   
 
 

 
                     
                  Fig.46:  The new water shape, with unseen or hidden areas removed and with varied tessellation. 
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The dhow – another boat 
Despite fixing the water I found my boat still lacked an impression of scale. One problem was 
probably that there was nothing else in the picture to compare it to. Our teacher, Peter 
Linejung, had suggested putting a fishing boat in the foreground. This seemed like a good 
idea, so I researched African boats and found that the “dhow” was a common sailing boat 
along the East coast in the 15th century, as it is still today. Putting a dhow boat in the picture 
could serve three purposes, to provide a sense of scale, and also a sense of location being a 
known African boat type, but it could also add a touch of drama to the image if I placed it 
close to the big ship and apparently in its path – or making a narrow escape. I think this gives 
the picture a ‘story’. The boat hull and floats are copies of the lifeboats from the big boat. The 
masts and beams are cylinders, and they have a ‘driftwood’material applied. The sail is a 
‘plane’ shape deformed to three sides. The barells are copies from the main boat deck. 
 

            
    Fig.47 -48:  Pictures of Dow boats, common along the African coast in Zheng He’s time and still in use today. 
 

 

 
                            Fig.49:  The African dhow boat would add scale, location, and drama to the picture. 
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Texturing interior 
Many carved panels 
Although the furniture shapes in the interior scene were relatively simple their textures were a 
lot of fun to create, particularly the carved wooden bed and cabinet. The bed is enclosed in a 
box with an opening on one side, and this opening I created with an elevated spline shape. 
Onto this shape I applied a texture map I pasted together in Photoshop using a black and white 
image I drew to represent carvings. I used this drawing as a stencil to create light and dark 
wood from a wood grain texture. Then I used this stencil as a bump-map.  
 

              
 Fig.50:  Texture for the front panel of the bed.                               Fig.51:  The bed panel bump-map.  
 

                                    
Fig.52:  The original area of curves and blobs.             Fig.53:  The Cabinet bump-map. 
 
For the cabinet I used the same technique, except that to create a stencil I first scribbled some 
curves and blobs in a square and then tiled that square in mirror form doubling it vertically 
and then horizontally to fill out a symmetrical pattern which I then copied and squashed and 
stretched into the shape in fig.53. The stencil and the final wood pattern in fig.55, are based 
around a screen-shot taken of the cabinet shape from 3dMax. The hinges are simple boxes 
with a texture I painted in Photoshop (fig.54) and a bump-map applied to them. 
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       Fig.54:  The hinge texture.                                                  Fig.55:  The cabinet front texture 
 

 

Interior decorating 
The next job to do in the interior was to add some smaller objects to fill out the room and give 
it some personality or character, much like interior decorating. I found a Chinese painting 
from the period and decided to have it as a wall hanging. Calligraphy was also a popular form 
of decoration, and I found a group of Chinese characters with translations that I felt safe to 
use without someone claiming I was using swear words or bad language! I took a strip of 
these characters as another wall hanging and also used them later for the lanterns. 
 

                                          
           Fig.56:  Chinese painting.                                                   Fig.57: Chinese characters. 
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The Chinese vases were globe and cylinder shapes I squashed down to form bowls. I cut out a 
dragon image in Phostshop and posterized it to blue, then drew lines and wavy lines above 
and below it making a symmetrical image that I wrapped around the vase shapes – see fig.58.  

 
 Fig.58: The texture map for the china vases. 

 
 
The lanterns were trickier shapes to build, and I can’t be sure what they would have looked 
like on a boat, but they are important again to give a sense of ‘Chinese-ness’. The internet was 
again a good source of reference pictures and I based my lanterns on the image below - fig.59. 
I used the Chinese characters I had found as decoration for them – fig 60.  
 

                     
Fig.59: The reference images for the lanterns                           Fig.60: The Chinese characters on red. 
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The lanterns have fringes and tassels on them; this is also an important part of them looking 
Chinese. The fringes are made using boxes and cylinders with a drawing of light and dark red 
lines as a texture map and a similar alpha channel map to make some areas transparent. 
 

 
                                            Fig.61: The texture map for the lantern fringes. 
 
 
It was my plan to have a map spread out on the table as if the admiral had been looking at it. 
Early Chinese maps looked different to maps we know today and were more pictorial 
descriptions than maps. The map shape is a plane with a deformation applied in the material. 
 

 
 
                                                             Fig.62: The Chinese map on the table. 
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New inspiration - the writing box 
I had not yet decided what the camera position would be but putting the map on the table led 
me to focus the scene around the table and to wonder what might be interesting there. Then I 
thought of the admiral writing notes with a set of pens. I looked up Chinese calligraphy sets 
on the net and found these examples below – fig.63. These are modern but the style hasn’t 
changed much in hundreds of years. I also found some examples of ancient Chinese desk 
boxes – fig 64. Again with these objects the shapes a simple but the textures are interesting. 
 

                   
                                                       Fig.63:  Chinese calligraphy sets 
 
I made an ink-cake with a downloaded stork picture and more the Chinese letters but coloured 
gold, with some gold trimming – fig. 65. Next I made some brushes, cylinders with material 
applied. I made the ink-tray and dish with similar material wraps to the vases.  
 

                                   
         Fig.64:  Ancient Chinese desk box                                              Fig.65: My ink-cake material. 
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So then I made a writing box, a basic box with a drawer. The back of the box is a wood grain 
texture; I chose a light wood like maple to contrast against the dark wood of the table. The 
front and sides of the box are plain wood, the back and front reuse lighter copies of the hinges 
and locks from the cabinet. 
 

 
 

 
                          Fig.66: Texture faces for the writing box sides with cabinet hinges. 

 
Inspiration and artwork for the box lid came from two sources. A photo of murals around the 
Forbidden City palace in Beijing and a website about Zheng He which had his name on it in 
Chinese characters. So I added these together to create the lid decoration. The idea is that 
perhaps the writing set was a gift from the emperor to the admiral to take on his voyage. I 
placed these objects on the table, and set the chair back at an angle, to create the impression 
that the admiral had been writing at the table and had just gotten up. Like the dhow boat in the 
exterior image I feel the writing set gives the picture a story. 
 

      
 
Fig.67: Inspiration from the Forbidden City walls.       Fig.68: Zheng He’s name in Chinese Characters. 
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                                        Fig.69: The writing box lid texture with Zheng He’s name on it. 
 
 
 
 
 
 

 
 
                                                      Fig.70: A view of the objects on the table. 
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Lighting and rendering  
Lighting exterior - Here comes the sun 
Finally it was time to light and render the final images. I began by creating a globe of lights 
using an array and rotation, to create the ambient light from the sky. I placed a direct targeted 
spotlight as the sun, almost straight overhead as I wanted a feeling of tropical brightness in the 
scene. There are several extra spotlights lighting the sails and boat body. I had to separate out 
the lighting for the decks and water as they were getting too much direct light. I discovered a 
problem with shadows due to my scaling of the scene. I built my model quite small and the 
ship is only a few centimetres long in 3d Max scale. Something strange happens to shadows at 
this scale. The shadows are set up with a default threshold, and to get working shadows at 
smaller scale you have to adjust the ‘bias’, ‘size’ and ‘range’ variables in the shadow map 
dialogue box. I found the lifeboats impossible to shadow properly with the overhead lights so 
I applied spotlights under them with a negative illumination value to create the shadows under 
them. I added a water reflection pattern on the ships hull below the deckline by using a 
spotlight as a projector with a ripple pattern. The water surface is partially transparent with a 
second layer of water beneath it. The water material has a reflective value of 45% using ray 
tracing. The sky is created in Photoshop and mapped onto the inside of a big dome.  
 

 
 
                                                           Fig.71: The final exterior render. 
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Lighting interior – suns and lanterns 
For the interior scene I wanted a contrast from the bright sunny exterior. Though the window 
hatches are open there is no direct light shining in from the back of the ship. Instead we have 
soft cool skylight coming in the window and meeting the warmer lantern light from deeper 
inside the cabin. The outside view is an earlier render of the exterior scene without the boat, 
and is mapped onto a plane outside the windows. There are several spotlights shining in 
through the windows lighting the floor and room separately, also target spots on areas such as 
the cabinet and table and bed. There are target spots for the lanterns cast light pools that have 
narrow hotspots and fall off radius. Illuminating the lanterns themselves is a mass of 
spotlights, shining on the outsides and ceiling, and also on the inside edges of the tassels. 
 
 I wanted there to be some mysterious darkness here where it takes a little time to discover 
everything in the room, but not so dark that it ever becomes totally black – unless the image is 
being viewed in a bright light or on a dark monitor. 
 
 

 
 
                                                           Fig.72: The final interior render. 
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Compositing the cut-away 
The cut-away is a composite picture made from rendering out separate views of the exterior 
and interior scenes shot using a camera placed in the same position in both scenes. In the 
exterior I removed parts of the back wall of the boat to expose more deck, down as far as the 
windows. I left the window frames partially removed to help with the sense of location of the 
cabin. In the interior scene I removed all the original interior scene lights and replaced them 
with a global skylight similar to the ambient sky-dome of the exterior scene and a direct 
targeted spotlight for the sun in the same position as the one in the exterior scene, to recreate 
similar lighting conditions in the exposed interior area. I made an actual green wall around the 
interior cabin in 3dMax, and then augmented that in Photoshop where required. I chose a 
bright green line to clearly show the “cut-away” parts because red is already the colour of the 
frames around the walls and I did not wish to confues the two. The ‘interior’ image was then 
pasted in Photoshop as a new layer over the ‘exterior’ image and all unwanted parts of that 
image were erased revealing the exterior boat image beneath, then the whole pictuer was 
flattened as the final composited ‘cut-away’ image shown below – fig. 73. 
 
 

 
 
                                                      Fig.73: The final cut-away render. 
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Discussion 
Thoughts and room for improvement 
I have to say that even though it took a very long time I am pleased with how the three images 
turned out. They are as close as I could get to how I imagined them many months ago when I 
began this project. Of course I can’t not mention the fact that I missed the deadline by a long, 
long shot, and I accept that it is my own over ambition with regards to the project that caused 
that, it was after all a beginner’s course and I should have realised the time restrictions 
involved. On the positive side I did learn a lot about pushing and pulling vertices, and 
applying UVW maps.   
 
From the technical side there was much I probably could have done better and more quickly if 
I had more skill and knowledge of the program, but I did finally get my three renders done in 
the end, and I have to say that even when it was hard work I still enjoyed the experience and 
feel I learnt from it. My favourite part of the process was probably the texturing, I found I 
really enjoyed hunting on the intenet for appropriate images and scavenging them for parts of 
surfaces and then collaging them together in Photoshop, then seeing my objects seem to come 
to life when these materials were applied to them. 
 
I am proud of the final product and hope it will benefit me as a future portfolio piece if I ever 
seek work in this area. 
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some textures in the scene from the 3dMax libraries and occasionally from pictures found on 
the internet, usually with an amount of adjustment in Photoshop). 
 
All information on Admiral Zheng He and the Chinese Armada was taken from the 
following internet sites: 
 
Wikipedia- Zheng He 
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