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(define (painter:tetrahedron attribute origin size)
(let ((s@ (/ 1.0 2.9))

(s1 (/ 1.0 (* 2.0

(let ((ps (list (list

(list

(list

(list

(ts (list (list

(list

(list

(list

(painter:polyhedron
attribute

(map (lambda (p) (add (scl size p) origin)) ps)

ts))))

(sqrt 2.9)))))
s@ 0.0 sl)
(- s@) 0.0 s1)
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(define (sierpinski-tetrahedron attribute size max-count)
(define (sierpinski-tetrahedron% origin size counter)
(if (<= counter @)
(painter:tetrahedron attribute origin (* 1.3 size))
(let ((se (/ 1.0 4.9))
(s1 (/ 1.0 (* 4.0 (sqrt 2.9)))))
(let ((o@ (add (scl size (list s@ ©.0 s1)) origin))
(ol (add (scl size (list (- s@) 0.0 s1)) origin))
(02 (add (scl size (list 0.0 s@ (- s1))) origin))
(03 (add (scl size (list 0.0 (- s@) (- s1))) origin))
(s/2 (/ size 2)))
(painter:union
(sierpinski-tetrahedron%
(sierpinski-tetrahedron%
(sierpinski-tetrahedron% o2
(sierpinski-tetrahedron% o3
(sierpinski-tetrahedron% (list 0.0 0.0

00
ol

s/2 (1-
s/2 (1-

counter))
counter))

s/2 (1- counter))

s/2 (1- counter)))))))
0.0) size max-count))
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& 3’Ritpainter®E A
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& 3 RTpainterO EHEHE
- OZEE OframellL2ZH: QA DAY

(painter:transfrom
(painter:polyhedron
attribute0
(list (list 0.0 0.0 ©.0) (list 10.0 0.0 0.0) .. ) ; JER

(list (list @ 1 2) (list @ 2 3) .. ))
(make-3d-frame (list 5.0

; HE

- INFEFTIERE
- Syn—¢LTOERNREF OBEKWLREH

(painter:translate (list 5.0 0.0 0.0)

(painter:cube attributed® (list 10 10 10))

l 3R Jopainter D EE&E AL

& HLRrFins
- painter:polyhedron AQETELS
- painter:transform :@framell LBEH
- painter:union : QB

& OEKXMAREF (painter:polyhedron L CEZEFIAE)

- painter:cube AT=WaR
- painter:sphere S5 VN
- painter:cylinder A, M
- painter:revolution : [Ol#n (&
& OEKRMLZLEH: (painter:transform L TEZFATAE)
- painter:translate M ATEED
- painter:scale  BEICDOWTDILK, #&/h
- painter:rotate MEEREEY OE#ER
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® (painter:polyhedron <attribute>
<points> <triangles>)

- attribute :REBME (HFOEVHEEZRE)
- (make-attribute ..)
- [EFHI =R
- points ZHEERDOIEREZROES
- (list (list xy z) ..)
- X, y, z: BE
- triangles :FREIOD=AFXRI)IVDEEEZKRT
pointsHDEXRDES
- (list (list abc).)
- a, b, c: EHE
11

l 3)RJupainterD E &A% B

€ (painter:transform <painter> <frame>)

- painter ZEH#EIXRDpainter

- frame c ZHAIZ LN Bframe
- (make-3d- fr‘ame )
- n¥5f‘lﬂj //n\

(show transform-001)

X painter:transformD Y/ N—TH2ZW OO DERKNAEHFHE () #FEA T,
frame&painter:transformzfzll AVWREE R ITEH AT HE 12




3RITpainterEHR A E: B

® (painter:union <painter> ..)

- painter BB RDpainter

(show compounded-001) ; mod/trivial-shape.scm (LLTFRIZ7AIL)

(show compounded-002)
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€ (painter:cube <attribute> <size>)

- attribute :KEBM
- size A DRSI
- (list x y z)
- X, Yy, z: BE

(show cube-001)

(show cube-002)
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® (painter:sphere <attribute>
<radius> <resolution>)

- attribute REBM

- radius R
- BB

- resolution R TV D E DA
- BB

(show sphere-002)

(show sphere-003)
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® (painter:cylinder <attribute> <height>
<top-radius>
<bottom-radius>

<resolution>)
- attribute FREBM _
- BB
- top-radius : FIRDER o
- BB
- bottom-radius : FED¥EZE
- BUE
- resolution RV D E DA

- BHE 16
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® (painter:revolution <attribute> <points>

<resolution>)
- attribute cREEM
- points Xy FHE EDZAFDIER

- (list (list xy z) ..)
- X, y, z: BE
- resolution RV D E DA
- BB

(show glass-001)
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® (painter:translate <vector> <painter>)

- vector : AL
- (list x y z)
- X, Yy, z: BE
- painter ZE¥EXIRDpainter

(show translate-001) ,
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EARB LB & 2R AR AKX - i)

€ (painter:scale <scale> <painter>)

- scale B E A A DHLK - fEMEE
- (list (list xy z) ..)
- X, Yy, z: BE
- painter :ZEEEXIRDpainter
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€ (painter:rotate <degree> <axis> <painter>)

- degree :fAE (360°)
- BE
- axis : B
- (list x y z)
- X, y, z: BUE
- painter :ZEHRDpainter

(show rotate-001)
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~$ git clone https://github.com/vi-iv/jakld-3dcg

2. T4LUN)FZE

~$ cd ./jakld-3dcg/src

3. JAKLD%=#2&L, A—NK

~$ jakld
> (load “load.scm”)
=H

4, B TI)V (../mod/*.scmTERE) =F1TLHESR

> (show cube-001)

> (show sphere-001)
> (show sierpinski-tetrahedron-002)
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5. ETIVEESR
X —BRDB | - EHIIERBFADEDZFI A

- attribute: READEVLHEARET DB

- attribute-001, -002

- *camera*: WASERITDIKIBEH
- Ccamera-001

- lights*: }R%=RIT T2 KIFEH
- lights-001

> (define my-painter
(painter:union

(painter:cube attribute-001 (list 1 20 1))
(painter:sphere attribute-001 10 3)))

X EHINBETIVIFERE (AR —)
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6. ¥hiE L THeER
> (show my-painter)
> (redraw) ; ERIDpainterzBiEE ¢

7. T—95ITHRAR—hK

> (export “my-painter.scm”) ; STV

> (export “my-painter.scad” ‘scad) ; SCADR%Z!)Th

8. X—IL TCIRHE
® ERL7=7OUSLD*.scmI771ILEFDERER
® IHELAEIR *.png | *.jpg
® THAR—KNLI=T—4HD*scad771I)L

9. ASEHIDT1—KR/INYY

X THAR—hENESCADR YT hT74 ILIE0penSCADAE DY 7k = 7 CHERH B
K AVR—MIFHEEimportilLl, TV RR—PINSKT7MIL DS D H AT EE
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® A5 (BFRE) OEELE

- ﬁLE (define camera-001
- O (make-camera (list @ © 10) ; &
A
(list @ 0 -1) ; A
- *Eﬁ@ﬁ:*ﬁ (list 50 50 50)) ; fHHA
‘ ﬁlﬁf}?@'—i% 5£ (set! *camera* camera-001)
- 1B (ZFﬁor,m)
- I (HDH)

(define light-001

= 73_|J__| (:F’f__l'@a}) (make-parallel-light
. BREE (list 1 1 1) ;A
(make-intensity 0.5 0.5 0.5))) ; &E

(set! *lights*
(cons light-001 *lights*))

K AXZ-BIARREEBICEELTBEW LD LS TRICERINS
FIRISEREFR TRE 26




!:z 4 = EDIRITILEED M (2/5)

€ 3Rjcframe
- E4TNEE (cf ZJKJE'C(I:Fﬁl DfZ) NDZE A

i» | 2

& 3 Ricframe®DiE
- ER
- Xy, ZEDZEHLL (DABENINL)

(define 3d-frame-001
(make-3d-frame (list O. . . ; REOE#RE
; XEH 1

; yEh
g B8R i

0 EpEE03RTLEDHEES/5)

& IR R EEFRDRIR 3y
- BFR

- EREDOFRIFIZT N Tlist 0

(list xo Yo Zo)
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¢ XEEE

- RUTVOREDE, REFDIBEREZRE
- EHm70T5LIEPhongD & EHETIVIC & HL

¢ XERMDESE

(define attribute-001
(make-attribute (hex-
(hex-

(hex-
(hex-
(hex-

&

#x000000) ; TEZRDE (I THKLY)
#x4169el1) ; REREIHES
#x4169e1) ; ILEARITRLS
#xffEfff) ; EERETES
#x000000) ; FEINH

>color
>color
>color
>color
>color

3))

- RERNBROEHRBRARAIDER
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€ uPrint SE (Stratasys Ltd.)
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« Sierpinski tetrahedron: 48]
« Menger sponge: B[
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€ Structure and Interpretation of Computer Programs,
http://mitpress.mit.edu/sicp/full-text/book/book.html

& Java7 7)o —av#idrAd FDLisp K54 /V:JAKLD,
http://www.yuasa.kuis.kyoto-u.ac.jp/~yuasa/jakld/index-j.html

€ Wolfram|Alpha Examples: Fractals,
http://www.wolframalpha.com/examples/Fractals.html

€ Rapid Prototyping Web Page,
http://www.georgehart.com/rp/rp.html




