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A comparative study of human and machine translation of scientific texts from the perspective of the three-
dimensional transformation theory of Eco-translatology

——A case study of Introduction to the Defect Chemistry of Metal Oxides

Yuxin Tian, Yan Ding”

School of Foreign Languages, Inner Mongolia University of Science and Technology, Baotou, Inner Mongolia

[ Abstract] Scientific texts are characterized by a high density of technical terms, rigorous logic and strong
knowledge-transmission functions, which impose high requirements on the accuracy and professionalism of translation.
However, the application of large-language-model-based machine translation in science and technology still needs to be
further improved. This study takes the introduction section of Introduction to the Defect Chemistry of Metal Oxides, a
classic work in the field of defect chemistry and dielectric materials, as the research material. The study compares the
machine translation generated by ChatGPT with the human translation produced by Professor Zhao Ming. Based on the
three-dimensional transformation theory of Eco-translatology, the two translations are examined from the linguistic,
cultural, and communicative dimensions. The comparative analysis reveals that the ChatGPT translation performs well in
rendering technical terms, preserving source-text information, and retaining source-language structures. As a result, the
linguistic features of the original text are largely maintained. The human translation pays greater attention to disciplinary
knowledge, academic conventions, and readers’ comprehension. It shows advantages in concept explanation, discourse
reorganization, and the realization of communicative purposes. The comparison indicates that machine translation and

human translation adopt different strategies of adaptation and selection. At the same time, they complement each other in
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many respects. Machine translation can improve efficiency and provide an initial translation draft, while human translators

can further refine the translation through professional knowledge and contextual understanding. The study suggests that

human—machine collaboration provides a feasible approach to improving both the efficiency and quality of scientific

translation.

[ Keywords] Eco-translatology; Three-dimensional transformation; Scientific texts; Comparison of human and

machine translated texts
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M4 b, W A ARTE P HER R L SR R R —
DL R OC R TS T S . DA I BRI, X EeAL
PHRTE S N TR RAETE S 48 = R M

.

J73C: The orderly array of atoms in a crystalline solid
is one of the many beauties of the natural world."]

ChatGPT BEA: b A A J5 7 (47 P HEs, A2
HARFRZ LW MR Z —.

AN PEA: R TR RS B ARG PSR 2 B
IRPNET Z ) —

ChatGPT ¥ A< “crystalline solid” 3 A i 44 [ 44 7,
KA IR 77 2, 8 SGE M H S T EE . T =
TP FER T S, S E MR T
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K—LMBERTN, “aEREE” K55 R 8“hh
TEHEI ) Sf A7 P2 AR VR 1k iR ORI S0 A PR
TEE R SN B SR R

XY FEACK “crystalline solid” ¥ My “ FhASRE A" ,
TEAREERE LR #R .« fas” s )2 Vo 5 ] 4
RETFHREFA AR, HAEHIME B 558
PE o 3X — PR RE 0% IR 7 25 R P 10 2 B SE B A iR R,
G2 PR . RA A SN A TN TR R .
TEBRBEAA X —FRRESE T, “maS A7 2 8 AL
e VREIIRESPR

1 2.

JE3C: Defects are not merely imperfections but are
essential to many important material properties.!']

ChatGPT ¥4 GRIGAMUEATER AL, T H
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RSO B 2 AR IR 2RI A R R o TR B R
PR R RIERTE LA AR Ak S5 o B i 3
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JRC: latent imagel'!
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N W o ChatGPT BEACK I E RSN, (RILE 15}
BRI HER L, R SRR ARE VAL I 2R Xt
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BT AR i @A SR AR R, BRI T B XE RO
1l 4.
J73C: This was first appreciated by Frenkel (1926)
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when he realized that an atomic species in a crystalline
solid cannot diffuse from one site to another without
becoming a defect, a temporary deviation from the perfect
crystal.[]

ChatGPT #£4: Frenkel T 1926 41 AR HIX
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J/3C: This book is intended to provide an understanding
of the basic principles of defect chemistry rather than a
complete description of all defect phenomena.!!l

ChatGPT BA: A5 5 AR PN BRI 7 S AR
PRI ERAE, AN B SR I ST e B A
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J73C: Finally, this is not a book replete with m-
athematical theories, but one in which the emphasisis
on visualizing physical models.[!!
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