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ORIGINS

AND INFLUENCES:

ART.�
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“Year 1950, my first project.”GIORGIO

SCARPA

(1938-2012)
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PAUL KLEE, BAUHAUS, 1921–1931 
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PAUL KLEE 
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TEACHING:

TECHNICAL DRAWING

& PERSPECTIVE.�
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GIORGIO SCARPA’S CLASSROOM, ITALY, C.1975
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CUBE SECTION PROJECT
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24-MODULE CLOSED CHAIN 
FLORENCE YUEN

SAN FRANCISCO STATE UNIVERSITY

2012
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NATURE:

BIONIC MODELS:

SEA URCHIN & DNA.�
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Photo: Giorgio Cireddu
14

SCARPA – BIONICS
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Faenza, Italy, c. 1980
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SCARPA, ARISTOTLE’S LANTERN
SCARPA, ARISTOTLE’S LANTERN
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Photo: Giorgio Cireddu
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G. Scarpa, Bionic model of the mouth of the sea urchin (Aristotle’s Lantern, 1985) Photo: Giorgio Cireddu
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Pino Trogu, replica of Scarpa’s Aristotle’s Lantern, 2015
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Biopsy harvester prototype
(Jelínek, Smit, Breedveld, TU Delft;

ACMIT, Austria, 2014)
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SCARPA                                   DNA MODEL, C. 1985
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ROTATIONAL GEOMETRY 

MODELS:

TRANSFORMABLE FABRICS

& POLYHEDRA.�

20



PINO TROGU – DESIGN OF METAMATERIALS                                                                                        GI IC 2024, SHENZHEN, CHINA – 31 MARCH 2024 21

SCARPA                 TRANSFORMABLE FABRICS, 1978


(G. Scarpa, Models of Rotational Geometry, 1978)



PINO TROGU – DESIGN OF METAMATERIALS                                                                                        GI IC 2024, SHENZHEN, CHINA – 31 MARCH 2024 22

SCARPA                         HEXAHEDRAL CHAIN, 1978
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(Trogu & Nies, prototype, 2015)
PROTOTYPE OF TRANSFORMABLE CHAIN BY GIORGIO SCARPA.

MODEL CONSTRUCTION BY PINO TROGU & CLIFF NIES
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SCARPA                         HEXAHEDRAL CHAIN, 1978
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SCARPA                    DODECAHEDRAL CHAIN, 1978


120 RIGHT-ANGLE PYRAMIDS
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(Trogu & Nies, model based on Scarpa, 2015)
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TROGU                         ICOSAHEDRAL CHAIN, 2015


120 RIGHT-ANGLE PYRAMIDS
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SCARPA                       TRANFORMABLE CUBE, 1965




PINO TROGU – DESIGN OF METAMATERIALS                                                                                        GI IC 2024, SHENZHEN, CHINA – 31 MARCH 2024

TWO

TRANSFORMABLE SHAPES:

“FIGURE TRASFORMABILI”

1996.�
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J. F. PETRIE

REGULAR HONEYCOMB, 1926


G. SCARPA, 1996


B. OVERVELDE, 2016
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(REPLICA)

PINO TROGU 
2017

G. SCARPA – SPLIT EXTRUSION TETRAHEDRON – 1996
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METAMATERIALS:

RIGID,

NON-RIGIDLY FOLDABLE,

& RIGIDLY FOLDABLE.�
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MATERIAL #1

TETRAHEDRA & OCTAHEDRA (RIGID)


MATERIAL #6

TETRAHEDRA & TRUNCATED TETRAHEDRA (RIGID)
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OVERVELDE ET AL, 2017
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(Model fabrication: E. Montano, J. Minnick, D. Munechica, J. Cuellar, P. Trogu, 2023)

MATERIAL #6

TETRAHEDRA & TRUNCATED TETRAHEDRA (RIGID)


TROGU, 2023

MATERIAL #6 – FLAT-FOLDABLE
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OVERVELDE ET AL, 2017
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MATERIAL #1

TETRAHEDRA & OCTAHEDRA (RIGID)
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OVERVELDE ET AL, 2017
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MATERIAL #1

TETRAHEDRA & OCTAHEDRA (FLAT-FOLDABLE)


START
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TROGU, 2023
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MATERIAL #1

TETRAHEDRA & OCTAHEDRA (FLAT-FOLDABLE)


STEP 1: BISECT EXTRUDED PRISM WALLS
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TROGU, 2023




PINO TROGU – DESIGN OF METAMATERIALS                                                                                        GI IC 2024, SHENZHEN, CHINA – 31 MARCH 2024

MATERIAL #1

TETRAHEDRA & OCTAHEDRA (FLAT-FOLDABLE)


STEP 2: HALVE THE EXTRUSION LENGTH
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TROGU, 2023
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MATERIAL #1

TETRAHEDRA & OCTAHEDRA (FLAT-FOLDABLE)


STEP 3: “PUSH-FIT” THE EXTRUDED PRISMS
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TROGU, 2023
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MATERIAL #1

TETRAHEDRA & OCTAHEDRA (FLAT-FOLDABLE)


ORTHOGRAPHIC

AND AXONOMETRIC

VIEWS
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TROGU, 2023
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MATERIAL #1

TETRAHEDRA & OCTAHEDRA

(FLAT-FOLDABLE)


PHYSICAL MODEL
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TROGU, 2023


(Model fabrication:
E. Montano, J. Minnick,

D. Munechica, J. Cuellar,
P. Trogu, 2023)
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MATERIAL #1

EXTRUDED BISECTED TETRAHEDRON 


SCARPA’S ORIGINAL SHAPE: NON-RIGIDLY FOLDABLE
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FENG, SHI, TROGU & DAI, 2024


(Model fabrication: H. Feng, W. Shi, P. Trogu, E. Montano, J. Minnick, G. Montalvo, T. Casanova, 2023)
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MATERIAL #1

EXTRUDED BISECTED TETRAHEDRON 


MODIFIED SHAPE: RIGIDLY FOLDABLE WITH ADDITIONAL CREASES
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FENG, SHI, TROGU & DAI, 2024


(Model fabrication: H. Feng, W. Shi, P. Trogu, E. Montano, J. Minnick, G. Montalvo, T. Casanova, 2023)
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MATERIAL #1

EXTRUDED BISECTED TETRAHEDRON 


MODIFIED SHAPE: RIGIDLY FOLDABLE WITH ADDITIONAL CREASES
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FENG, SHI, TROGU & DAI, 2024


(Model fabrication: H. Feng, W. Shi, P. Trogu, E. Montano, J. Minnick, G. Montalvo, T. Casanova, 2023)
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Scarpa: Aristotle's Lantern

Scarpa: Hexahedral Chain

Trogu: Material #1

Trogu: Material #6

Scarpa: DNA Model

Feng, Shi, Trogu, & Dai:  Auxetic Metamaterial
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VIDEOS (online/local)


Scarpa: Hexahedral Chain

Scarpa: Aristotle's Lantern

Trogu: Material #1

Trogu: Material #6

Scarpa: DNA Model

Feng, Shi, Trogu, & Dai:  

Auxetic Metamaterial

http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/01_scarpa_bionics.mov
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/03_hexahedral_chain_scarpa_replica_bocca_720px.mov
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/05_material_1_2023_eames_book2.mov
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/03_hexahedral_chain_scarpa_replica_bocca_720px.mov
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/01_scarpa_bionics.mov
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/05_material_1_2023_eames_book2.mov
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/04_material_6_2023b.mov
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/04_material_6_2023b.mov
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/02_scarpa_dna_model_poi_mi_dimentico_1994-05-24.mov
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/02_scarpa_dna_model_poi_mi_dimentico_1994-05-24.mov
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/06_supplement_video_ReMAR_2024.mp4
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/video/06_supplement_video_ReMAR_2024.mp4
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/03_hexahedral_chain_scarpa_replica_bocca_720px.mov
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/03_hexahedral_chain_scarpa_replica_bocca_720px.mov
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/01_scarpa_bionics.mov
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/01_scarpa_bionics.mov
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/05_material_1_2023_eames_book2.mov
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/05_material_1_2023_eames_book2.mov
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/04_material_6_2023b.mov
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/04_material_6_2023b.mov
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/02_scarpa_dna_model_poi_mi_dimentico_1994-05-24.mov
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/02_scarpa_dna_model_poi_mi_dimentico_1994-05-24.mov
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/06_supplement_video_ReMAR_2024.mp4
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/06_supplement_video_ReMAR_2024.mp4
file:///Users/pinotrogu/Documents/~sfsu/02%20rtp/2024/conferences/7th%20Global%20Intelligent%20Industry%20Conference/~presentation/videos/06_supplement_video_ReMAR_2024.mp4
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trogu.com

lorenzobocca.com/giorgioscarpa

res.trogu.com/scarpa
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LINKS


Presentation Slides – PDF 72 MB

https://www.trogu.com/projects/getProject/20170911225248/project_html
https://res.trogu.com/scarpa/
https://www.trogu.com/projects/getProject/20170911225248/project_html
https://www.lorenzobocca.com/giorgioscarpa
https://res.trogu.com/scarpa/
https://www.lorenzobocca.com/giorgioscarpa
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/pdf/GIIC_trogu_2024-03-31_7th_intelligent_industry.pdf
http://static.trogu.com/documents/conference/2024_GIIC_shenzhen/pdf/GIIC_trogu_2024-03-31_7th_intelligent_industry.pdf
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THANK YOU!

PINO TROGU

BIO-INSPIRED MODELS OF ROTATIONAL GEOMETRY

AND DESIGN OF METAMATERIALS

7th GLOBAL INTELLIGENT INDUSTRY CONFERENCE

SHENZHEN INTERNATIONAL CONVENTION AND EXHIBITION CENTER

SUNDAY, MARCH 31, 2024 – 13:30

ROOM CC101C, FLOOR 1, HALL 18

CONTACT:   TROGU@SFSU.EDU

                                                                                                   go to first slide                               
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