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Parametric design—evidence of creation

Michael Milroy

Evolutionary theory proposes that the apparent design seen in nature is the result of natural stochastic (chance-driven)
selection processes. Nevertheless, mechanical engineers do not design by chance. Instead, they use parametric software,
which allows them to specify constraints, relationships, and dimensions of the objects they design. This is similar to what
we see in organisms, which are functionally and proportionally constrained (‘symmetry’), have relational and balanced
dimensions, and additional finely tuned parametric characteristics. This strongly suggests that organisms, like engineered
systems, are designed for function and purpose, and did not evolve through blind natural processes.

here are two central premises to evolution:

1. According to Darwin, evolutionary changes are
“formed by numerous, successive, slight modifica-
tions”.!

2. According to Dawkins, things only appear to be designed.
He said: “Biology is the study of complicated things that
give the appearance of having been designed for a pur-
pose.”

The first of these premises has lost credibility follow-
ing Behe’s books on irreducible complexity, which show the
improbability of multiple complex new coordinated parts
developing simultaneously in an organism.’ For the second
premise, this paper examines the shapes, symmetries, pro-
portions, and fits of parts of organisms and concludes that
these reflect indisputable design aspects that dwarf modern
design methodologies. And that biological structures such as
the skeleton require design capabilities that are mathemati-
cally staggering.

There is a lengthy book by Scottish mathematical biol-
ogist D’Arcy Wentworth Thompson (1860—1948), titled
On Growth and Form. The book covers the mathematics
underlying biology. The author was not a creationist, but
neither was he an evolutionist. Wikipedia states “the book
is weakened by Thompson’s failure to understand the role of
evolution and evolutionary history in shaping living struc-
tures”.* It is no surprise that a scientist who studies biology
has difficulty understanding how evolution can explain the
design he sees in nature.

Parametric design, the most modern methodology

A common misperception is that the DNA in the egg and
sperm determine the characteristics (phenotype) of a new
organism. But zygote development is controlled not by the
genome alone, but by everything that is in the zygote. So,
the basis for zygote development is cellular, not genomic.
“The zygote genome has no control over the laying down of
its own body plan!”* Not only is the basis cellular, but the

cellular control of the development spans two generations.

“The mother thus places the germ cells for her grandchildren

in a safe place within her child until it is time for them to

develop!™

While we have learned a lot about how embryonic devel-
opment proceeds, much of how its cells do this and what the
individual letters in the DNA in those cells do to define and
control the 3D shape of tissues and bones is a mystery. (While
development is under cellular control, the genome appears to
carry most of the cells’ information, so this paper will refer
to the genome as the information source for organisms). The
various alleles of a gene can specify different adult sizes of
tissues and bones, but most aspects of the shape probably are
not assigned to a gene with alleles. (It is not likely that the
genes that control the shape of one’s teeth would have alleles
for every cranny and protrusion). This paper proposes that
the 3D shape information may be held in the genome in a
parametric fashion, where the DNA encodes the parameters
digitally in a manner analogous to a parametric computer-
aided design (CAD) program on a computer.

Modern parametric design is exemplified by the popu-
lar CAD software Solidworks™ used today by mechanical
engineers. There are several aspects to parametric design:
1. The size and shape of parts (e.g. dimensions, curvature,

and surface shapes) are specified by variables (parame-

ters). Patterns of holes or protrusions can also be specified
to reduce file sizes.

2. The parts are constrained to fit with other parts in a spec-
ified manner (e.g. an eyeball needs to be just slightly
smaller than the socket it fits in, legs need to be the same
length as other legs, a bird’s upper beak must be the same
length and width as the lower beak, and the two beak
halves must be of comparable depth and must mate per-
fectly). These relations are also parameters.

3. The parts are constrained to meet design criteria that lim-
it variations in the part itself (e.g. the left leg bone must
be the mirror image of the right leg bone, beak shell thick-
ness in the larger beaks must be adequate to crunch the
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hardest seeds, and beaks need to be symmetric left and
right). There are a few exceptions to the symmetric beaks,
like the crossbills within the genus Loxia.® See also the
problems with cross-beak chickens.’

Figure 1 shows a Solidworks™ model of a crude “ani-
mal’. One dimension controls the length of all four legs.
Another dimension controls the diameters of all four legs, as
the rear legs are constrained to be 1.5 times the diameter of
the front legs, as shown by the equation in the Modify box
on the right. The left legs are constrained to be mirror-images
of the right legs, both for position and size. One dimension
controls the length of the head, which in turn determines
the jaw length, constrained to be 5 of the head length. The
width of the lower jaw will always match the width of the
upper jaw. Just a few dimensions can control a lot of other
dimensions, allowing changes to our ‘animal’ that maintain
its viability. The software makes it easy for the engineer to
make variations in the model, which explains its popularity.

Parametric design produces a compact file size, important
when parts are numerous and complex, as they are in animals.
It also can scale parts in size by varying a single parameter,
which mimics the growth of an organism. One thing that
Solidworks™ does not have is a feature to control the start
of growth, rate of growth, and end of growth of parts. For
example, bones start to grow in an embryo at a certain stage,
then increase in size until adulthood. The rate of growth is
species-dependent, slow for humans, faster for chimps, and
very fast for steers (one year to maturity). Our teeth on the

other hand, grow in full size (the enamel’s width and length is
fixed once the tooth breaks out of the gum), but are sequenced
over 20 years to appear when there is room in the jaw.

Alternatives to parametric design

Modelling without parametric capability

3D shapes used to be modelled by mechanical engineers
on computers using non-parametric solid and surface mod-
els. As the models were input to the computers, the engineer
would have to specify the size and shape of solids (composed
of entities called ‘primitives’, such as cylinders and spheres)
and surfaces (defined by entities like numerous cross-section
curves) at the start, and then further changes were not pos-
sible. Design relationships within the part or relationships
to other parts could not be specified. If the engineer wanted
a ball and socket arrangement, the two parts were defined
when they were input to the computer. The engineer would
enter the dimensions as fixed values. Later, if the size of one
part changed, then the mating part had to be recreated from
scratch. Changes could not be made to just a few lines, as
this often would affect large sections of the model. This made
work for the engineer slow and frustrating. This dramatically
changed when parametric modelling became available in the

1990s.
Biological systems cannot be using this non-parametric
form of design data storage, as the parts cannot be grown from
infancy to adulthood with fixed param-

eters. This also applies to embryologi-

@ @ @) Boss-Extrude2 > [l
L [ sketchs

% .
?S SOLIDWORKS ~ File E(jl,‘ View Inset Tools Window - - -8 - ® ® - B O x cal development. SpeClﬁC cells are not
Lo @BHHTOISS p .
= predestined to become specific parts of
nsantzo the body. Instead, switching patterns,
Features | Sketch | Surfaces | Mesh Modeling | Markup | ;valum [ mBD Di [ SOLIDW;)RKSA;d-Ins [ oo e stressors, and chemical gr adients dictate
""""""""""" PEQRIB-B-®- =- how any cell will develop in its relation-

ship to its neighbours.

Modelling as a cloud of data points

Another model that can define 3D
objects is a data-point cloud, where
numerous data points are specified on

D2@Sketch3

3] - ore@sketens +15

....... .
J | WS Mode! [MictonStudyT |

Figure 1 Solidworks™ model of an ‘animal’
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the surface of the part. Triangles are
typically used to join the points and
create surfaces. Biological systems
cannot be using this form of design
storage, as copious amounts of data are
required to model parts, and smooth
surfaces such as ball joints are difficult
to model, and (as for the solid non-
parametric model), the parts cannot be
grown from infancy to adulthood with
fixed parameters.
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Therefore, in an analogical fashion to parametric design
modelling, this paper proposes that the 3D shape information
is held in the genome in a parametric fashion.

Evidence for the parametric design
nature of the genome’s data storage

Size variations over time and in related species or breeds

While much of the parameter storage in the genome is
still a mystery, in many cases alleles have been identified
that specify particular characteristics, like leg length, beak
length and depth, fur length, skin colour, etc.® We have been
designed (not by chance) so that large-scale variations like
skin colour among a kind or species are controlled by just a
small number of genes. This in itself is evidence of design.
But the proof of design is most obvious by considering the
way that size varies between species or breeds, and also over
time as an organism grows. Design is also evident in the
way that part constraints and relationships are maintained
when variations occur between species or breeds, and as the
organism grows.

Finch beak variations in related species and over time

Consider beaks in the various Galapagos finch species.
Originally, these finches all descended from a pair of finches
that came off the Ark. The Galapagos finches produced—
and they are still able to do so—new beak sizes and shapes
in just a few generations under the control of either genes
and/or epigenetics. Epigenetics is a recent discovery which
does not require changes in the genome (hence mutations are
irrelevant), yet allows traits to be passed on.’ Beak shape is
also under the control of a gene,'” and
its shape changes in ways that show

of the lower beak. The lengths of the two halves always
matched, and the beak’s left/right symmetry was maintained.
As the birds grew from infancy to adulthood, the growth of
the two halves was consistently matched. Did this happen by
evolution? Not a chance (pun intended). If evolutionists wish
to contest this, they must explain how the parametric design
in the genome arose from nothing, from when its ancestor
supposedly had no beak.

Design evidence from another beak

Figure 3 shows the beautiful, curved beak of the adult pied
avocet, along with the stubbier beak of a pied avocet chick.
Note the variable curve of the adult’s bill, and the precise
fit between the upper and lower beak halves. The width and
depth of the two halves match beautifully. Likely dozens of
parameters would have to be precisely matched to create this
bill. The parameters must also be matched while the beak
grows and changes shape rather markedly, an impossible task
for evolution working by chance mutations. No transitional
fossils exist that show this problem with beak development.
In fact, no intermediate fossils exist! This is the well-known
punctuated equilibrium problem, which is the mystery of the
missing transitional forms throughout the fossil record.'

Human teeth

Human teeth require a huge number of parameters to
define their topology and growth sequence. As babies, we
grow 20 primary teeth in a sequence as our jaws grow. As
with all other animals, our teeth are symmetrical on the left
and right side, and are specialized for use (incisors, canine,
and molars). The teeth ‘magically’ appear as space becomes
available for them. They all grow to the same length, and

pre-engineered design variation in the
genome.!! However, in this paper, the
evidence for design is shown not in
genetics, but by showing that chance
cannot be responsible for the changes.

Figure 2 shows some of the Galapa-
gos finches. Design is evident because
there were no evolutionary missteps.
That is, no exception to the following
was ever observed: in every generation,
all the upper and lower beaks, what-
ever their size and shape, still matched
each other. If the upper beak was extra
deep, so was the lower beak. If the
upper beak was wide, so was the lower
beak. The curves of the beaks where
they met each other remained the same,
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Figure 2. Adaptive radiation of Galapagos finches
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Figure 3. Pied avocet adult and chick showing mature and immature beaks

mate nicely with the opposing teeth (this is a generaliza-
tion; some of us need braces, perhaps because of mutations
in our genome, a result of Adam’s sin). This all seems very
obvious, because that is what we usually see. But evolution
says that the processes guiding this development originally
came about by selection acting on chance mutations. How
is it that most animals exhibit these common characteristics
(teeth fitting jaws and mating with opposing teeth)? Where
are the fossils of all the animals with deformed teeth that
evolution was trying to fix? (Actually, there are numer-
ous exceptions which make things even more difficult for
evolution, like the elephant having just four molars that are
replaced six times over the elephant’s life by new ones that
slide in from the rear)."?

As we continue to grow, 32 permanent teeth appear in a
sequence as space becomes available. These teeth probably
utilize a different biological program from the primary teeth,
as there are a different number of teeth, and the timing is dif-
ferent. The permanent teeth are shown in figure 4. As with
our primary teeth, the adult teeth are specialized for use (inci-
sors, canines, premolars, and molars). The fit between the
teeth is precise, usually just enough to slide a piece of floss
between. How do the teeth know to grow to just the right
size? How do the upper teeth line up so neatly with the lower
teeth? If each tooth required 22 parameters (a very conserva-
tive guess) to define its position, shape, and size (along with
an appropriate number of roots), then for our 20 primary teeth
and 32 permanent teeth we’d need (20 + 32) x 22 = 1,144
parameters; a big number to have found by chance and selec-
tion. But that does not include the complication of choosing
the precise time at which to grow the teeth! Incidentally,

chimpanzees have 32 permanent teeth,
too, but the timing and the shapes are
completely different than in humans. '
So the number of parameters evolution
must find is unchanged.

Other evidences of design

Inter-related fit of parts is evidence of
design.

In evolution, there is no way that
one part knows what size the mating
part is. For example, eyeballs exact-
ly fit sockets. (One might argue that
the eyeball just grows until the socket
is filled, but what about the bug-out
eyes of animals like the tarsier?) In the
skeleton, ball and socket joints exactly
fit each other. In the skull, foramina
(holes) neatly fit the nerves and blood vessels that pass
through them.'® Again, these fits are maintained throughout
the growth of the organism.

Mirrored parts

Homology in evolution teaches that similar bone struc-
tures in different organisms ‘prove’ that one developed from
the other or from a common ancestor. But evolution cannot
explain how a mutation that changes the shape of a bone on
the left side would be matched by a change on the right side.
There are no mirrors in DNA. Do not think of the mirror-
ing as a task that a simple algorithm could do for the whole
body. Skin, fingernails, muscle, tendons, bone, cartilage,
and blood vessels all need to be mirrored. However, other
organs like the heart and appendix must not be mirrored.
Could the algorithm that mirrors the fingernails work on the
tendons? Not likely.

Dog breed sizes

Researchers recognize that most of today’s more than 400
breeds of domestic dogs have only arisen in the past 200
years or so as the products of artificial selection.'® Dog breeds
come in many sizes, but all four legs on a dog are the same
length, illustrating a parametric constraint. As a dog grows,
the legs are always right for it. If evolution was doing this
by chance, the front legs might be short and the back legs
long, or the left front leg might be longer than the others.
Similarly for all the parts of the dog (like the skeletal balls
and sockets), which always appear in a size appropriate for
the dog. (It could be argued that sausage dogs have dispro-
portionate legs, but their necks are also short, maintaining
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Figure 4. Type and sequence of our permanent teeth
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an overall proportionate look). Colouration also
comes in a huge variety, but patterns are varied,
distinct, and colour-coordinated for each species
(e.g. Dalmatian, white husky, golden retriever,
corgi). Teeth in upper and lower jaws fit together
whether jaws are wide, long, or short (for the most
part, though inbreeding can produce bad hips and
undershot jaws). How could evolution pack all
this diversity into an original wolf-like creature if
it needed to arise in stepwise function by muta-
tions? For most of the diversity of the dog breeds
to occur in 200 years, evolution would have had to
be working at a fantastic rate. If it was evolution,
where are all the harmful mutations, which even
evolutionists admit would greatly outnumber the
beneficial ones?'’

Automatic adjustment of parameters?

Bones automatically increase in density when
stressed. It is possible that the body has sensors
that automatically adjust other parameters in the
body. There is so much we don’t know about how
bodies develop.

Parametric complexity

The term ‘parametric complexity’ for biology
is coined here to describe the huge amount of data
needed to specify the 4D (3D plus time) topology
of an organism. The term was chosen to be similar
to the term ‘irreducible complexity’, which has
been so devastating to evolutionary theory. In this
section, the mathematical improbability of evolu-
tion will be shown.

Consider the number of parameters needed to
define the 33 vertebrae in the spine of a human.
If you have seen a replica of the spine you were
probably fascinated by the way each vertebra inter-
locked with its neighbour, permitting some rotation
and bending while ensuring that excess movement
is limited and the spinal cord is protected.'® Figure
5 shows a human spine and a detailed view of one
of the lumbar vertebrae. The interlocking mecha-
nism in the vertebra is hard to figure out from the
picture, but it is obviously precise and intricate. It
would not be easy to create a parametric model of
this in a CAD program like Solidworks™, because
of the complexity of the shape. Every facet, bump,
and curve requires additional parameters to define
it. As the part cannot be constructed with sim-
ple geometric solids like cylinders and extruded
shapes, the part model would have to be modelled
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genome can take on one of four values,
twice what a binary bit can, but then it
would require more ‘luck’ to find the
correct base pair value).

Is defining the spine as simple as
getting 2,640 beneficial mutations?
Again, this understates the problem.
The places where the mutations are
required are buried in a mass of oth-
er base pairs that make up the hugely
complex genome. As was stated before,
most of the genome’s function is a
mystery.

If an incorrect parameter is found
during evolution’s trial and error search
(which will happen more than 999
times out of a 1,000 since beneficial
mutations are rare), the organism must
be selected against (by death) and a
new parameter tried. If we gave evo-
lution a huge concession and said that
there was a 100% chance that a valid
mutation would occur every time natu-
ral selection went to work, and magi-
cally fix itself in the entire population
instantly, it would still take 2,640 gen-
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Figure 5. Human spine, showing detail of a lumbar vertebra

using surfaces, which could be as simple as triangles cover-
ing the part. There are three parameters required to specify
each triangle (one X, y, and z coordinate for a corner of each
triangle, typically only one corner needs to be defined). It
would take at least 30 triangles (90 parameters) to make a
very crude approximation of the left half of a vertebra, plus
1 parameter to specify that the part is mirrored. To be ultra-
conservative, let’s assume that the shape could be specified
in the genome with 50 parameters.

For the spine to evolve, evolution must find 50 parameters
for each of 33 distinctly different vertebrae. This is 50 x 33
= 1,650 parameters that must be found by chance. But if the
spine is evolving from a chimp-like ancestor we will already
have many of these parameters correct, so assume that just
20% of the parameters must be adjusted, giving 1,650 x 20%
=330 parameters.

So, could this be done by 330 beneficial mutations? Not
even close! Each parameter is not just a binary digit like a 0
ora 1. If it was in Solidworks™, it would be a floating-point
number, requiring four bytes for a single precision float. Let’s
be conservative and say that we must find a parameter that is
within one of a possible 256 values, which can be specified
with eight bits. Then it would require 330 x 8 = 2,640 muta-
tions to respecify the spine. (Actually, each base pair in the

erations to evolve the spine, or about

52,000 years if a generation is 20 years.

If we consider Haldane’s Ratchet,'”
which showed that the deleterious mutations (which are more
numerous than the beneficial ones) multiply and fix in the
population faster than the beneficial mutations, then evolu-
tion has a hopeless task. And the spine is just a small part of
our body. If we are evolving from a chimp-like ancestor, we
also need a lot of time to evolve our teeth (as shown already),
then there is our bigger brain, our lack of hair, our hands
with a larger thumb,” our arched feet,’' and the list goes on.
Evolution has a lot of work to do, and it has no time to make
mistakes. As Haldane’s Ratchet shows, the mistakes destroy
the human race faster than natural selection can improve it.

But there is yet more to the mathematical improbability!
The parameters must be scaled in size over the growth of the
organism, from infancy to adulthood, and this scaling must be
correctly timed. Each vertebra must maintain its interlocking
relationship as the spine grows. This makes the evolutionary
story even more implausible.

With parametric design, mechanical engineers make
designs that are not nearly as complex as the human body.
When a new feature needs to be added to the model, many
times the parametric relationships to existing parts are lost.
These relationships have to be deleted and new relationships
created. How could evolution delete and create new relation-
ships each time a new feature arose?
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The purpose of this paper was not to show that the genome
stores its topology information in parametric form, only that
there are similarities. Nor was its purpose to show that a
human spine is quite different from a chimp’s (it is!). This
paper was written to show that the evidence of design in the
genome is stunning. We have no idea how the genome is
able to specify complex interconnected shapes that maintain
their relationships from infancy to adulthood. One thing is
certain, evolution’s explanation of chance mutations with
natural selection is not an explanation.

Conclusion

The genome specifies 3D topology in a manner something
like a parametric design system, contrary to evolutionists’
assertions that design is not involved. This is demonstrated
by the variations in finch beaks and dog breeds, which always
change in ways that preserve the organism’s ability to func-
tion. This is not something explained easily as having arisen
by evolutionary chance mutations, which would frequently
produce deformities, not functional organisms. The concept
of ‘parametric complexity’ was introduced, which shows the
huge number of parameters that must be precisely specified
over the growth of an organism. Clearly, the genome shows
evidence of design by God, of whom it is said: “Do you not
know? Have you not heard? The Lord is the everlasting God,
the Creator of the ends of the earth. He will not grow tired
or weary, and his understanding no one can fathom” Isaiah
40:28 (NIV).
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