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FHA R EE A -
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JER T ) BEER  ERBEIRG AR ERITRAE IR T 51 B -
{EEIBG D) - Rl (i EVIREINRE ST ~ FEMER AT Erae I A LT
&% (Artificial Intelligence, A1) FEEIZREFINY {58 ) BB - 3 ASCE LR
AR A VIR TR BRI R - 38 o 5 2 Tl vy e e P AR B i 2R
SRR S R S T R APk B B R [ Y - SR BB TR IR EUR

T RBE L RRD R S TR T R e
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AW R BRI R > SR 2 LAYk T abR OIRTT 250
#ELAT IS (RS TE ~ JRARAY SN DRI VE (R TR T R R B R
% (albatross) HYFRTTZRREHI - HIABHVRE R S #EHY 15 15 > AR
A K B B - SRS IR B 88 R B B —— JRAZEL (aspect
ratio) —— BT (force of lift) FYRHHE - ° KEB— RIS TR
BERIIRA TEJE2RURTSE - et 7 ARHEREEA RIS - 1903 48 > ks
Sz (Wilbur Wright/ Orville Wright ) SRS —AGREL - AR L
RIRITHIS ORI E -

FHE GBI ZIEHE (dragonfly) - FH AP HRHAIETHE/ENAE
AT DU TR TR S S e AR A BEL T RS I - © kLB - RIERSGE
FETRPE TSN I R - TR T IRBS A L TR AR o [RIRF A RS AR
TRATHFIFEENERRG R - iy (e IR BRI BIRGE - RFIRIEAYE
AT R, BB - R a1 URE v A IO U i - AR SRR AT FH
71 TREEIEREE— 1Tt - RS EE — D R -

TR LR A S AR R TR ZE AT ey — R - 25— KA FORERIR
HHRITREE B SR I T ISR —ORBRATA - 26 ~ 38 ~ 3% ~ TESE D
RHAE AT 25 R - AR RS IR I AR - B R Ry mRp I A i
TRITE BRI > —E8FETRHNE  RACGHT TR SGEE—B

4 “How Birds Fly,” Science Learning Hub, https://reurl.cc/kXayQG.

5 Nicholas Landell-Mills, “Albatrosses Can Soar Indefinitely into the Wind by Stealing Momentum
from the Wind,” Research Gate, October 2019, p. 16.

6 Erfan Salami, Elham Montazer, Thomas A Ward, Nik Nazri Nik Ghazalil, and Irfan Anjum
Badruddin, “Aerodynamic Performance of a Dragonfly-Inspired Tandem Wing System for a
Biomimetic Micro Air Vehicle,” Frontiers in Bioengineering and Biotechnology, Vol 10, Issue
787220, May 18, 2022, p. 2.
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KEE (Gellyfish) ~ E58% (squid) DUR S SARESAE /K HAE LIFFI T
VERIRETT » fa TR SR ILEE R - FEME KR} (flower hat jelly ) Hf—7HEIE
AT HIFEE (swim bladder) - @ RUEMMEES] LN 5 BHEE
SRR B o B BT - TS SHEERTRCR S IR IR
FETIRY R - PTEERI R AERIRARIEES - BEHER G K & - B
HIEET RIARAR IR E Le i 3 - )2 R E /KRR FE /KR /K - BBV MERY T
PRI B3 -

1776 4 » EEAA N (David Bushnell ) fff$dH 2 S — B A
VEWE - TRy 3RME (Turtle) - fRFEANJJHEBHIEHEAE - 1800 4F - EEE
5 (Robert Fulton) fiff & HEE#EIZ5E (Nautilus) A JIVEME » B TBME R /K
HERIZK FRIHERE DB » FoZFmi ATEZK FESE S /NS - O BEE R
J&& » VENERYEG T ISR RRIEE T - BIANTEHER B e —BasERI A T) - R
FIEEHE - Sl - Ok - EEEET - N8 FIEIERSEEET IR
2 RS - BEREERTE -

GrHrEEEA - WEHK (dolphin) BT ELMUARAYEEE - BRI =
J& RznefetE - REZE - B TIEE - B EEH—RYIFLZERR - 2.2

7 Dave Roos, “How Airplanes Were Used in World War 1,” History, February 11, 2022, https://www.
history.com/news/world-war-i-aviation-airplanes.

8 Tan K. Bartol, Paul S. Krueger, Joseph T. Thompson, and William J. Stewart, “Swimming Dynamics
and Propulsive Efficiency of Squids throughout Ontogeny,” paper present at the Annual Meeting of
the Society for Integrative and Comparative Biology (San Antonio, Texas: January 2-6, 2008), p.
721.

9 Evan Andrews, “9 Groundbreaking Early Submarines,” History, June 1, 2023, https://www.history.
com/news/9-groundbreaking-early-submarines.
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TSR B I FESR AR - 1O Yo el Bns - B g Fle
BUREE I ERHI 2K » G RYR MG M AN o SR RTERE A DIk
TSI E B3RS - KBE IR (turbulence ) -+ iU seRH J /N g T
(laminar) - 'V - ARGV RO AE R » S0 5 I P A A5 A
KIEEE A E SRR -

“HE (Cold War) FHH - 2£ ~ BR7Z 5T E FR 7 (submarine launched
ballistic missile, SLBM ) BF2&B A% » (HERA Bia# 7 k% 7 Wik FH &
o bRy R vk iata v AR ¥ T EE2RE ) - (HYBIL L /HZE kg HiF
A REREHTIRE - Ko T iR vk IR EERE - R (whale) 1F
UKIE TIEE - FRER T S ok LIPIRZE R, HE GG vk A SERYER
S EE RN LIRS o 12 R IR AR L
MEE (sail ) A5t » EEATEERCR -

= BESREREBRE NS

1947 4 > B — 5[ IR# —— T L JR5E (Corporal missile,
MGM-5) —— FRIIERES » 1954 SRR - 13 21008 B Ml ~ S22 -

22 % 3l DA e 22 35 22 4 R IR GBI - 0k 35 PN R 3B AR 58 (intercontinental
ballistic missile, ICBM ) % B It 7 $H % 7§ 98 (anti-tank guided missile,
ATGM ) ZEHH T - 38 LR A TR e SR H AW » BIAE R
Fé5E ( Sidewinder missile, AIM-9 ) FIFR TG ( Exocet, AM-39) » Eff4E
JEEL AR

10 Junhua Ji, Ghulam Nabi, Xianyuan Zeng, Yujiang Hao, and Ding Wang, “Histological Variation in
Blubber Morphology of the Endangered East Asian Finless Porpoise (Neophocaena Asiacorientalis
sunameri) with Ontogeny and Reproductive States,” Zoological Studies, Vol. 58, No. 42, 2019, p. 8
of 11.

W a s @ o5k ke Hpgd 5 pF 402 48 22 5 X FF4Epr > PPd ¥ R F 1/ 70 2 100 =
g o

12 John C. George, Christopher Clark, Geoff M. Carroll, and William T. Ellison, “Observations on the
Ice-Breaking and Ice Navigation Behavior of Migrating Bowhead Whales (Balaena mysticetus) Near
Point Barrow, Alaska, Spring 1985,” Arctic, Vol. 42, No. 1, March 1989, pp. 26-27.

13 “MGM-5 Corporal,” GlobalSecurity.org, https://www.globalsecurity.org/wmd/systems/corporal.htm.
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AT TS B R Y — 26/ NE IR RL AMRERER, - ZE MR R R 2] N TR
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o B 5K 15 T B RE R R 1 M R AR R g AR F B > AR L
5| PRI RS B B R S AR I MR (RIS - HOyRE aPIE Ry Ak
B o JEAIRTHRAESERH B AR AR IAL S M BRI - BRI R E
e of R BB T T IR o 10 BRI R IR LUK - B S i MEAR
Bo o 3l AR > 2 A ERMERN T2, -
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FLEAY iR (ant-ship missile, ASM) ZE534% - HHRIRIGIRS > IRA
o e il (A - N ERAUSHITTE) - 2lay B B R R K B AE =
FERRARE] 5 AR —— EEEHEE - Rz —MRA (flying fish)
FE BB A GG T AR R - e _LASH ] R — s fa e pkeE T RTT - DIk
HEARU LR IRHE - B R AR TREEER - UK E 8 B 10 AR »
ZIB LR 200 23 RISHEEEE 150 2 200 AR 0 10 R Ak - ikl
K ERE

1970 4F A > 15 B B i 22 K22 /2 5] (Aérospatiale » f§fi§ T 3L B fiit
X)) IRBARFR R R AR MR RE R BRI TR FEHR

14 Elena O. Gracheva, Nicolas T. Ingolia, and Yvonne M. Kelly et al., “Molecular Basis of Infrared
Detection by Snakes,” Nature, Issue 464, 2010, pp. 1006-1011.

15 Victor V. Klemas, “Remote Sensing and Navigation in the Animal World: An Overview,” Sensor
Review, Vol. 33, Issue 1, January 2012, pp. 3-5.

16 Hyungmin Park and Haecheon Choi, “Aerodynamic Characteristics of Flying Fish in Gliding
Flight,” The Journal of Experimental Biology, Vol. 213, Issue 19, October 1, 2010, pp. 3269-3279.
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WAE R Ry 15 AR EARBRESE NRER 2 £S5 AR BLEHEE
PR 0.5 2 3 AR S A IR TR SR A [ 5 A B
FRIEMEES | (inertial guidance ) » A H A% £ B BC 52 7 SE A% 2% (radar
seeker) -+ {EHING ACEE H AR - 1982 fEjig pa B8k F+ (Falklands War) - [[fiR
JEZ FE A R (Super Etendard ) FE4F778 fa RHIR Y (45 =5 JE AT 5%
(HMS Sheffield ) BazfE - 17 Bt - 0l Tl BT, -

M - 15 B SHSAE &R A FIRI R E

SHUEIE (owl) HAERAVKWHEEST » Hibd J1m AR 100 265
RUFEVETERYARR - REFNH R ETEER T A RSN NI - BRI
Bl > SESATERIIEFL AT LUBCK 10 2665 » 52 F] 12 22K (mini-meter, mm) >
HHARRE IR RS - T A SERI AR E T B B8 Le s ) - 18

B SHIEER g M - CARZ AN SRR i IR e io st - —=2
FIRERTTRER » 2RI 2 R BB « HL R R IR B AR IR
BRARCA » SRIR SR - SERERITT AR RS S Wk B A E e - 10 2
2 P E R SR PR AL A MR AT RE ) - IFBLHE 3 BB RIRL Y MR S RERI 7 i
B WE— S HAE R/ BUREARIEITEE - EEGRES DAY
R BRI IR T

2~ B R H T D
Bl A SR A S — B EATERT RS « SR

17 “Surface Vessel Weapon System-MM38/AM39/SM39/MM40 Exocet-antiship Missile,” Seaforces
Online — Naval Information, https://www.seaforces.org/wpnsys/SURFACE/MM38-Exocet-SSM.
htm.

18 Rebecca Heisman, ““Owl’ Be Seeing You: Amazing Facts About Owl Eyes,” American Birds
Conservancy, March 4, 2022, https://abcbirds.org/blog/owl-eyes/.

19 Julius Orlowski, Wolf Harmening, and Hermann Wagner, “Night Vision in Barn Owls: Visual Acuity
and Contrast Sensitivity under Dark Adaptation,” Journal of Vision, Vol. 12, No. 13, December
2012, pp. 1-2.
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REVFRRIEAR TR -

—~ (FEMH

21 fiHC ISR - FRIAEYIRTEL (biomaterial ) $HIAIBANRE ~ EESRIZSRAL
I o HBIREEZEAAE M (mulberry silkworm ) Uk HELBIIR AR (spider
silk) — Bk - ELE B AR EIAYZS K ERAE (nanofibril ) - 22 S5 Y B A g
£ (hagfish » BBFAAY—FE ) FHRBLELLLYIEIMHE (kevlar fiber) Y

SEREST > 23 AT I P BRI B I A S, -

RIET RIS BERGHE (topography ) JUEH » 7 2 R = 1 1] P Bl 22 5,
BEIME - KEE BT IR - B140 - ZHFLECRry R -
WFoE N BAEEEE (cicada) RYMEHRELANE 115 2 FE FHFF & Rk K A4S 1

(sub-wavelength structures, SWS) » 3551 HE 5 Ik I 25 F8 AR P I B Bk}

048 @ (PAPFEAFRAKRL?) o (#2 p4F) 2016 10 7 26 p - https://
www.chinanews.com.cn/m/mil/2016/10-26/8044000.shtml °

2L pap ~Fl-F (AFERRCFIF A HEFERRIEL) > (FPFEE) 2020 % 4
7 29 p - https://kknews.cc/zh-tw/military/6rnqkSp.html °

22 Jiatian Li, Sitong Li, Jiayi Huang, Abdul Qadeer Khan, Baigang An, Xiang Zhou, Zunfeng Liu, and
Meifang Zhu, “Spider Silk-Inspired Artificial Fibers,” Advanced Science, Vol. 9, Issue 5, February
2022, pp. 2103965 2-4 of 20.

23 “The US Navy is Synthesizing Hagfish Slime to Defend Against Torpedoes and Sharks,” Interesting
Engineering, July 10, 2017, https://interestingengineering.com/innovation/us-navy-sythesizing-
hagfish-slime-defend-against-torpedoes-and-sharks.
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(antireflection coating, ARC) PRI o ** SEREHULIH ot n] LU i 511
BEHEME - AR =R -

EREiiATE T 2% (Massachusetts Institute of Technology, MIT ) F1H[
B — FR R B SRR ((Yale-NUS College ) fie#jife (butterfly ) EHY
Frokfiit e 2 8% > S5 IR BCSUR B AT —#fE (three-dimensional, 3D )
SIEIAISHETE N » 2° T HE S KBS AELIR (photovoltaics ) HYZEEEAK
o JRA] FEFAFI R KRG REE A B R A S E - filan - EAME ~ =221d
FRIK ~ A R ZE, -

&&= K2 B K5 (McGill University) 2 2 I % fiZ (Frangois
Barthelat) S582E 2 Hfaféh (fish scale, FS) {RFEREJIAVEZE - Bl R
Bl A 8 P LR O AR D R B TS 1 - 20 MRS IR S % 0 S I R A
Jeia E o ] DU R IR T I T ~ RE5EE ~ TR RE R T Ak A
TR HL T - 27 o 2 B 0 B BX BT A9 B I 2B (1 226 R (collagen-based
material ) - J&LERFSRHAREE A T AR B0 BV R AR D AEAM R R E T T -
B > AT ARESE HAA P RIERE S TRIP ETE -

i B T ER G o e B B e D i L /51 R 5% - (conch shell ) A1 B2
#HEMEL (composite material » f&fE " #3485, ) - HERER EAAYEM 12
5 70% o SRAFE AR 80% » AIRLEMEREE AT A AEAEH > 28 S
KRABHSIR A PUETEERE ST » 5 A BRI L 2P RER B S SRR -

24 Natarajan Shanmugam, Rishi Pugazhendhi, Rajvikram Madurai Elavarasan, Pitchandi
Kasiviswanathan, and Narottam Das, “Anti-Reflective Coating Materials: A Holistic Review from
PV Perspective,” Energies, Vol. 13, Issue 2631, May 21, 2020, p. 13 of 93.

25 Angela Chen, “Butterfly Wings Inspire A Better Way to Absorb Light in Solar Panels,” The Verge,
October 20, 2017, https://www.theverge.com/2017/10/19/16503258/butterfly-wings-engineering-
solar-cell-energy-biomimicry.

26 Katherine Gombay, “Protective Wear Inspired by Fish Scales,” McGill, January 19, 2017, https:/
www.mcgill.ca/newsroom/article/protective-wear-inspired-fish-scales.

27 Shang-Hao Liu, Ming-Yuan Shen, Cheng-You Yang, and Chin-Lung Chiang, “A Study on Circular
Economy Material Using Fish Scales as a Natural Flame Retardant and the Properties of Its
Composite Materials,” Polymers, Vol. 13, Issue 2446, 2021, p. 2 of 15.

28 Grace X. Gu, Mahdi Takaffolil, and Markus J. Buehler, Hierarchically-enhanced impact resistance
of bioinspired Composites (Weinheim, Germany: Wiley VCH, 2017), p. 9.
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30 J. H. Pikul, S. Li, H. Bai, R. T. Hanlon, I. Cohen, and R. F. Shepherd, “Stretchable Surfaces with
Programmable 3D Texture Morphing for Synthetic Camouflaging Skins,” Science, Vol. 358, Issue
6360, October 13, 2017, pp. 210-211.
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et A EE Y - MARNBRRS - 1650 1917 4 BEH
KSR - SEBIAITERD K 2 E /AR (pilotless target aircraft,
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A B R AR AL Y Ry B A AR TE B
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— TR R RIS AR, - 32 W L B B BRI
n] LA AR R o ARSI LR RT R, T, 80T S8, (swarm)

31 (@ engd g —— E AW K917 EF B AL ) o (& A #= 1) - httpsi//reurl.
cc/ZWWAYg °

32 Robert Skopec, “China’s Robotic Spy Birds Take Surveillance to New Heights,” Scientific Research
and Community/ Journal of Biotechnology & Bioinformatics Research, Vol. 2, Issue 3, No. 113,
August 15, 2020, p. 2 of 5.
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AL kIR Robert Skopec, “China’s Robotic Spy Birds Take Surveillance to New Heights,”
Scientific Research and Community/ Journal of Biotechnology & Bioinformatics
Research, Vol. 2, Issue 3, No. 113, August 15, 2020, p. 2 of 5.

2. BAHE
A2 P AT - EEHE I T8 E),  (E-Mobility )
Wy BRI R o I A RS S A TR DURE o R A R
A (Bomb Disposal Robot) ; % J}] 5 iz i A B A& ifH R K %t B9 45 F &
ek o 3% % R WY g% B 48 (L & 3 (ant colony optimization algorithm, ACO
algorithm) » HRREREA - 25 TIEER - RERHRESHEARE

Bizwf o (EX 025 g AP LaEM kY ) > (FEPIF WEEHE) > FI97Y
F 6

34 Mark V. Mamchenko, Mariya A. Romanova, and Peter M. Trefilov, “Defining the Critical
Characteristics of Unmanned Vehicles in a Smart City,” IFAC Papers Online, Vol. 54, No. 13, 2021, p.
490.
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35 Naval News staff, “Four Prototype USVs Are Participating in RIMPAC 2022,” Naval News, July 26,
2022, https://www.navalnews.com/naval-news/2022/07/four-prototype-usvs-are-participating-in-
rimpac-2022/.
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T4 %R © Matt Burgess, “These Futuristic Royal Navy Submarine Concepts Look and Act
Like Fish,” Wired, August 28, 2017, https://www.wired.co.uk/gallery/royal-navy-
submarine-concepts.

36 “Royal Navy Unveils Radical Future Submarine Concepts,” Royal Navy, August 28, 2017, https://
www.royalnavy.mod.uk/news-and-latest-activity/news/2017/august/28/170828-royal-navy-unveils-
radical-future-submarine-concepts.
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