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Abstract

Nowadays, more and more chimeras are created in the information age, but the process of creating chimeras is tedious and complicated. First of all, it should have a certain degree of innovation, which makes it unique. Newly created chimeras can be weird but not illogical. Their birth, survival, and unique abilities should be based on natural or scientific basis, and they should not be too delusional to make them look unrealistic and unreal.

[bookmark: OLE_LINK29]This report takes the animated film Legend of Deification as an example, and discusses the creation and evolution of the four different creatures in Chinese mythology. From the text description of the original work, to the image painting, and then to the three-dimensional image, it is analyzed step by step that the image is composed of the characteristics of a variety of creatures. Deepen the understanding of technical complexity by analyzing its three-dimensional image production process. Discussing the rationality of Four-Alike's existence from the image and mode of action, draws the importance of the grafted creative technique.
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I. Introduce

Chimera is “a fire-breathing she-monster mixing a lion's head, a goat's body and a serpent's tail”. (Harry et al.,2005) Another meaning of this word is figure of imagination. It refers to creatures that people imagine.

Nowadays, with the advancement of science and technology and the rapid development of the film and television industry, chimeras have become an important part of science fiction, magic, horror and other movie themes. Hollywood movies such as Alien, Godzilla, Predator, etc., the fantasy creatures are impressive. The creators give them a peculiar appearance and unique abilities. But being special does not make all of chimera, being too special will make the creation unreal. At this time, how to create chimera efficiently and reasonably becomes very important. 

This report analyzes the image structure of Four-Alike and discovers that the organs grafted with different organisms constitute a brand-new chimera, and analyzes the rationality of its creative method from a biological point of view.











II. Research on Four-Alike

[bookmark: OLE_LINK15]There are many kinds of creatures on the earth. There are a large number of species inhabiting the sky, land or sea floor. Inspired by the unique appearance of these creatures, people will actively imagine some creatures that do not exist in nature. This is the origin of fantasy creatures. Four-Alike is one of the fantasy creatures.

2.1 Four-Alike in the original book
[bookmark: OLE_LINK28][bookmark: _Hlk89458647]The Chinese name is si buxiang, and the English name is Four-Alike or Four Not Alike. It is a sacred animal in the Chinese mythological novel Fenshen Yanyi. Fengshen Yanyi is one of the masterpieces of ancient Chinese gods and demons novels. It is also called Fengshen Bang, Complete Biography of Shang and Zhou Kingdoms, Wu Wang's Attack on Zhou Dynasty, etc. It is said to be written by Xu Zhonglin in the Ming Dynasty. (Yi, 2020) The publication date of the book is approximately from 1567 AD to 1620 AD. In the story of this book, it is a mount given to disciple Jiang Ziya by a saint in the religion of chan. Its mission is to help the Western Zhou army resist the attacks of other exotic animals and secretly protect Jiang Ziya. The description of Fenshen Yanyi in Chapter 38 of the Four Differences is: " Kylin's head, haetae's tail, the body is like a dragon, and its feet are on the nines of auspicious light. Travel everywhere at will." Whether it is kylin, haetae, or dragon, they are all creatures that the ancients imagined.






2.2 [bookmark: OLE_LINK3] Four-Alike in the image
Compared with text, the appearance of Four-Alike can be seen more intuitively from the image. Its head is a dragon, with antlers on its head, fangs in its mouth, hooves like cow hooves, scales attached to the front of its limbs, body and tail like tigers, with tiger patterns on it.
[image: ]
[bookmark: OLE_LINK5]Fig.1. Four-Alike in the image










2.3  Four-Alike in manga and anime
[image: ]Japanese manga artist Fujisaki Ryu once created a manga of the same name based on the Kodansha library version of Fenshen Yanyi translated by anneng wu. This manga has been serialized from 1996 to 2000 and has a total of 23 copies. There is also an individual named Four-Alike in the comics, which appeared as a mount for the protagonist Taigong Wang. Because it is an adaptation of the work, the appearance of Four-Alike is also somewhat different from the original description. The painting style belongs to the standard Japanese comic style. The image of Four-Alike is more anthropomorphic than the original. Its nose is so big that its head looks like a hippo, with human-like features and limbs, wearing gloves, shoes, and a cloak. It has white hair on the top of its head and back.Fig.2. Four-Alike in the Manga


In 1999, this manga was selected by an animation company to be animated and named Xianjie Den: Fengshen Romance, a total of 26 episodes. Four-Alike in the animation can speak and is voiced by Masukawa Yōichi. As a colorful animation, bright colors enrich the image of Four-Alike. In 2018, this anime was re-produced by the animation company C-Station and named Ba Qiong Fengshen Romance. The lines of Four-Alike in the animation are more curved. The level of painting has improved, but there is not much change in the shape.
[image: ]
Fig.3. Four-Alike in the Anime












2.4 [bookmark: OLE_LINK21] Four-Alike in the film
Legend of Deification is a mythical action animation film produced by Coloroom Pictures and One & All Animation Studio and directed by Eric and Li Wei. The movie will be released in China and North America on October 1, 2020. This is the first time Four-Alike has appeared in three-dimensional modeling. Compared with two-dimensional pictures, one can observe an object from multiple angles and different directions in three-dimensional, which can convey more information and details, and visually give people a more three-dimensional and real sense.
[image: ]Fig.4. Four-Alike in the film


[bookmark: OLE_LINK18][bookmark: OLE_LINK17]In terms of styling, Four-Alike's image design refers to dozens of animals such as rabbits, squirrels, and cats. Later, the hooves and teeth of the herbivore were used to highlight its cute and docile appearance, and at the same time, it borrowed the gliding action of the ferret. The official team revealed that the image of Four-Alike has been revised more than 80 editions. It can be seen from the promotional poster that Four-Alike combines the qualities of a variety of pets, such as the pride of cats, the loyalty of dogs, the cuteness of rabbits, and the cleverness of foxes. Four-Alike has two images in this movie. One is that it is about the size of a cat when it first debuts, and it likes to stay on Jiang Ziya's shoulders. It has the face of a rabbit, the horns and body of a deer, and the tail of a fox. The look of Four-Alike in the movie is very cute, and it has gained many fans as a result. It also has a transformed image. In fact, the transformed look is the original appearance of Four-Alike. The original book explains that Four-Alike is the size of a pet because it has given up the protection of divine power. After the transformation, the image of Four-Alike is closer to that of a deer.
[image: ][image: ][image: ][image: ][bookmark: _Hlk89605483][bookmark: _Hlk89605484]Fig.5. Four-Alike like cat, dog, fox, and rabbit


In terms of technology, textures can be constructed to show realistic effects such as colors, textures, and textures of objects in life. Using textures in three-dimensional animations can make characters more expressive and impactful, and make them more realistic. (Deng, 2019) For example, Four-Alike’s antlers need to be made with wood-like textures, and pupils need to adjust the parameters of light reflection. The whiteness of the teeth, the matteness of the tongue, etc., these all need textures to create texture. In addition, the gold pattern on the Four-Alike body is also drawn on the texture.

Hair making is also one of the key points of Four-Alike styling. The animator gave up using software to automatically generate hair, and instead chose hand-painted to ensure uniformity with the film's visual style, and strive to make the hair look smooth under different angles of light. Four-Alike is basically covered with hair, and the hair on the face, body, and eyelashes are different. The hair on the face and ears is short and delicate; the eyelashes are neat and slender; the hair on the abdomen is messy and thick, visually covering the body layer by layer; the hair on the tail is the longest and has a silky texture.
[image: ]
Fig.6. Four-Alike’s hair

2.5  Four-Alike in the game
The game Fenshen Qitan exposed a set of Four-Alike concept pictures in 2017. The Four-Alike in the picture is similar to a deer. The antlers on the head are like branches of a tree, and there are even flowers on it.
[image: ]
Fig.7. Fenshen Qitan


Another game, Fantasy Westward Journey, cooperated with the movie Legend of Deification, adding Four-Alike as the player's mount in the game. From the in-game modeling point of view, the image of Four-Alike is similar to the film.
[image: ]Fig.8. Fantasy Westward Journey




III. Biology in the creation of Four-Alike

Biology is a science that studies the structure, function, occurrence and development of biology, and it is also an indispensable academic in biological creation. Its purpose is to clarify and control life activities and transform nature. Chimera created based on biology conforms to the laws of nature.

3.1  Morphology
Morphology is a branch of biology. Compared with anatomy, it pays more attention to the whole organism. From a local point of view, Four-Alike integrates the characteristics of a variety of organisms, while from a general point of view, Four-Alike's posture is more similar to that of an elk. Four-Alike is a creature in mythology, but in the real world there is also an animal called Four not Alike, which is Père David's deer. In the 1990 TV series Fengshen Bang, Père David's deer was used to replace Four-Alike.
[image: ]Fig.9. Fengshen Bang


Père David's deer, “also named Four not Alike because the face resembles a horse, its horns resemble a deer, its hooves resemble oxen, and its tail resembles a donkey”. (Sang, Wang,2020) From its shape, you can also see the shadow of the splicing of creatures. But unlike chimera, it is a real species in reality. All its splicing features have natural and scientific basis, not just unique appearance.

[bookmark: OLE_LINK2]Père David's deer has a horse-like face, which is longer than other deer, because Père David's deer likes to eat grass and aquatic plants. Its eyes are far away from its mouth, so that it can see the surroundings while eating. When a natural enemy approaches, it can have enough reaction time to escape.

[bookmark: _Hlk89464096]The antlers of Père David's deer resemble deer. Its antlers are different from other deer. It grows backwards, while other deer, such as sika deer, have their horns grow forwards.
[image: ]
Fig.10. Père David's deer

[bookmark: OLE_LINK16]Père David's deer hooves are like cows. Its hooves are thick and wide, and it can make a noise when walking. The unique thing is that they have skin aponeurosis between their hoofs, which can help them to move better in the swamp.
[bookmark: OLE_LINK7][image: ]
[bookmark: _Hlk89605602][bookmark: _Hlk89605603]Fig.11. The hooves of Père David's deer

Père David's deer has a long tail like a donkey. Because it lives in a swamp, which has a lot of mosquitoes in summer, it needs to keep flicking its tail to drive away mosquitoes and flies.

Père David's deer has appeared in folk tales. During the reign of Zhou, there was a horse, a donkey, a cow, and a deer somewhere in the forest. They practice austerities in the cave, and finally become elves. One day they transformed into human form and came to the human world. After seeing Zhou's tyranny, they were very angry. In order to defeat Zhou, they decided to combine together and become mythical beasts. Horses provide speed, cattle provide power, donkeys provide talent, and deer provide agility. Finally, Père David's deer was born. Père David's deer came to the top of Kunlun Mountain and saw the saint. The saint named it Four not Alike. Then it followed Jiang Ziya to fight and finally overthrew Zhou's rule. Later, Père David's deer settled near the Yangtze River and reproduced.
[bookmark: OLE_LINK9]
Père David's deer is a national first-class protected animal in China and an endangered species in the world. It originated in the middle and lower reaches of the Yangtze River and has a history of nearly 3 million years. (Zhang et al,2019) According to historical records, Père David's deer was not only the hunting object of the ancients, but also an important sacrifice in religious ceremonies. There are even reports that eating meat from Père David's deer can live forever, which has led to a large number of Père David's deer being arrested and killed.

At the beginning of 1866, Father David used 20 taels of silver from the hunting garden to obtain a skull and two leather belts of an elk and returned to France. The French naturalist Miller Edward identified it as a new genus and new species of deer in the world (Ding, 2021), and confirm its Latin name Elaphurus davidianus. 

In medicine, the medicinal value of Père David's deer is also higher than that of ordinary deer. The horns of Père David's deer include antler (antler) and bone horn (antler), both of which contain a variety of active ingredients, such as amino acids, vitamins, minerals, etc., which have a certain regulatory effect on the physiological functions of the human body. It can be processed into precious Chinese medicinal materials. (Ding, 2021) Therefore, in Chinese culture, the deer is not only a symbol of power and status, but also a beast that represents auspiciousness and longevity.

3.2  Physiology
[bookmark: OLE_LINK6]Physiology is also a branch of biology, which mainly studies various life phenomena in biological organisms. Four-Alike has quite a wealth of expressions and actions in the movie, and these behaviors can be found in other animals. For example, in the form of pets at home, it sounds very soft, it likes to rub Jiang Ziya's face with its head, jumps up suddenly when frightened, and likes to be touched by the chin. These points are very similar to cats. It will grimace in pain when it faces annoying people, bites people with its teeth, and digs the floor. These behaviors are similar to dogs. It looks like a rabbit with drooping ears. It's like an alpaca to spit on people you don't like. There is a scene in the plot where Four-Alike swallows the scroll into his stomach and then spit it out. This behavior is very similar to the ruminating behavior of animals. Herbivores generally eat in a hurry. Most of the food, such as grass and trees, is roughly chewed and swallowed into the stomach. After a period of time, it will be vomited back into the mouth and chewed again. Representative animals are deer, sheep, cows, etc. In addition, there are common animal behaviors such as tongue licking nose and wound licking. After Four-Alike has changed back to its original appearance, its shape and behavior are more like Père David's deer. For example, the attack method is changed to attack with antlers instead of biting with teeth.
[image: ]
Fig.12. Attack with antlers

IV. Creation method and plan

4.1 method of grafting
Grafting is one of the methods of artificial propagation of plants. The branches or buds of one plant are grafted onto the stems or roots of another plant, so that two different plant parts can grow into a complete individual. Similarly, the technique of grafting can also be applied to chimera creation. The form of a creature is used as the basis for modeling, and other elements are added to combine to become a brand-new creature. According to Wu Xiaomeng (2014), “Compared with monsters designed by other modeling techniques, the grafting method breaks the simple and uniform appearance of the character, and through the combination of different parts, the whole body of the character produces new changes.” This biological structure is based on the creatures in the real world as a model reference, so there will not be too much contradiction in the design logic. Nowadays, chimera in many animations or movies can be found in the real world. For example, King Kong refers to the orangutan, Godzilla refers to the iguana, and the Loch Ness monster refers to the plesiosaur. It can be seen from this aspect that this design technique has become one of the mainstream creative methods.

4.2 proposal plan
Using grafting to create chimera is convenient and efficient. The creatures created by this method are unique and conform to the laws of nature. When using the grafting technique to design chimera, the most important task is to filter the elements. First, you can select an animal as the base for modeling, and then replace a part of it with another animal's structure, such as replacing the head of a horse with a head of a fish, a dog's head, or a cat's head, etc. Of course, it is better to choose similar animal species and body size species for the replacement elements, so that the created chimera is more authentic. For example, elephants are mammals. If you need to replace the elephant’s limbs, you should choose hippopotamus which is also a mammal, not an amphibian frog. The head, body, and limbs are all very good replaceable parts, because general living things are composed of these three parts. If you subdivide it, you can separate the facial features, skin, paws and other elements. The combination of any two elements can create many different biological shapes.

The more elements, the more difficult the design. If you want to design a complex chimera, you can use a table to digitize various elements and list a rectangular array. Different kinds of creatures are arranged in a row, the biological structure of the creatures are arranged in a row, and then three or more elements are selected to form a brand-new biological shape. Common elements are bird wings, horns, antlers, snake torso, octopus tentacles, fish scales and so on. Some animals have aggressive, unimpressive structures such as snake fangs and scorpion stings. These are often used to design monsters and demons.
[image: ]Fig.13. Elements in invertebrates

[image: ]
Fig.14. Elements in vertebrate













V. Conclusion

Chimera was created because of human curiosity about the universe and exploration of nature. Chimera is a thought born in people's minds. They create it through text, images, and CGI technology. From nothingness to virtuality, reality has always been the path that humans pursue. Authenticity is not only visual reality, but also scientific reality. It requires Chimera's existence to conform to the laws of nature, and that its behavior and survival must follow the principles of biology and physics.

Grafting is a means of human intervention. The principle is to select a subject and incorporate two or more elements to make it a new individual. The chimera created by the method of grafting can actually meet the biological standards in image. Through the technique of grafting, it is more convenient and efficient to design unique chimeras. The fusion of any two elements can create a new kind of creature. Nowadays, there are many kinds of animals in nature, and light elements can extract hundreds of them, which brings infinite possibilities to the field of chimera creation.
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VIII. Appendix

The original description of Four-Alike
The description of Fenshen Yanyi in Chapter 38 of the Four Differences is: " Kylin's head, haetae's tail, the body is like a dragon, and its feet are on the nines of auspicious light. Travel everywhere at will."(in Chinese: 麟头豸尾体如龙，足踏祥光至九重。四海九洲随意遍，三山五岳霎时逢。)
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