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The method of generating a developable surface between two space curves and unfolding it in unifying way.

study using differential geometry
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Abstract

This report describes the method for generating a developable
surface between two space curves and obtaining a development of
it.

On ruled surfaces, the existence of a tangent plane is equivalent
to its being a developable surface. Therefore, the generators are
determined so as to be a developable surface between two space
curves, and a development is created using a generalized unfolding
formula for the developable surface generated in this way.

In this method, it is possible to obtain a development uniformly
without considering the types of developable surfaces. It is
theoretically impossible to draw a development of a surface other
than a developable surface, because the surface generated between
two space curves is guaranteed to be a developable surface.

If two space curves cannot generate a developable surface, a
development cannot be obtained. However, the existence of a
tangent plane can be easily determined because it can be imaged
without complicated calculations.

Keywords: CAD » CADD / Plane geometry / Space geometry/
Applied geometry / Differential geometry / Edge of regression
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Relationship between scenery structure and illusion strength on the basis of the three-dimensional interpretation of the Café wall

illusion

HE FISE  Kazushi MARUYA KE &EF  Tomoko OHTANI
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REBEIR D AR NP S M- AR O % FHo ) & Blgt
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Abstract

When the shadows of a group of linear columns projected on a
stepped three-dimensional ( 3 D) plane are diagonally viewed, the
retinal image shows a geometric pattern that is similar to the Café
wall illusion, which is a popular geometric illusion. In this study,
we investigated the relationship between the geometric structure of
the scene, such as the 3 D shape, viewing angle, and direction of
the light source, and the strength of the Café wall illusion that was
perceived from the retinal image of those 3 D situations.
Consequently, the difference in the depth at which the shadows fall
should be approximately 1 %—2 % of the observation distance to
result in a strong Café wall illusion. These results show that the
information of the shadow that falls on the object is an effective
clue for estimating the shape of the object surface with relatively
small depth differences in the case of large viewing distances.
Keywords: Space recognition / Optical illusion / Café-wall illusion
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Monge [ M%5 WARE Y BiICEIRIA Z & TERI S TV -8R

Multiview projections represented in printed books before the publication of Monge’s Descriptive Geometry

f8HE Z=E—  Koichi FUKUDA KB ¥&F  Ayaka OHTSUKI
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Abstract

The multiview projections drawn in Monge’s Descriptive
Geometry had been represented in Gutenberg’s printing technique
books before Monge as well. These fields include art, architecture,
civil engineering, shipbuilding and fortification. Some of these
figures are comparable to the problems and solutions in Descriptive
Geometry.

Overseas, studies on Monge’s works have been actively
conducted until recently and have been reported in academic
societies and books.

This paper provides an opportunity to re-recognize the role that
Monge played by introducing examples of geometrical figure and
technical drawing together with previous studies, and following the
process that Monge invented Descriptive Geometry.

Keywords: History of graphic science / Multiview projection /

Stone cutting / Monge / Descriptive geometry / Plane of defilement
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1. FUBHIC

Monge (1746-1818) o [B@:fgfmaz] i, =woc
DORMEZ, BRI L ) ZRIEOK % v TR
BRI M2 E S FR 5.

ST, =T YRV TOHRR S RL, FED
FORI AT H I 5 X 9 127% - 7215004E48 & D, Monge
DRERM 2 AT 5 F TOMIZ, HEL LTV T
BB ED LS ITRBEhTwizodr, 7
Monge i&, D X HIZ L TRERMFZ2A15E L7020
ZHRHIZIRY B Y 72w,

JeArWEgE & L C, F & L T Sakarovitch, “Epures
darchitecture' ! (42 3% )", Taton, “L'ceuvre scientifique
de Monge" ' (£ ¥ V2 DR FIMER)", 7T h— BN
OWER | FIEEERY, F4 7R (AKX BB L% - b
a2 19t A (o &) MliE T AILHE
RO EBEICSETVRRAEVE,

BRIV T, (R CIIEIBER L 2 2
ENTE, ZRICOMNEE IRILTEILT 5 L ORER
FoBRIKEL, L OHMIME BITHELD 5
A, SHIZEET 5.

2. ®TTHE
2.1. Taton, “L'ceuvre scientifique de Monge” (1951%)

Taton iX [7 L Y ik, HHEM»ORFW LT THR
ELOYY OMEEHW L2 ROOZFZTHo72. ] &
BRTW5S, F72, [Monge i A ¥ = — WV TIFARE|E
%, 7 VY oHMomPa LIRS T 2 E M X,
BEE2AERTNEI L b hh ol ] LLTWa.

2.2. Sakarovitch, “Epures d'architecture” (1998%F)
221, F+— FEFIREY (R1a))

Sakarovitch 257 + — )V M 241 DI & Monge D M %
RBETI Ny PAYFZHVALILIZE Y RDZDD
T, AR IR SRR O B O TR O B35 ) %
FTLEHTETN 3.

BRI 454% 2 % Gi%kleds) 4m2ee ) 25



222, BEEEHTE Y (M 1b)) KHEFIELTOVEBHBLUHM AR LTS

Monge 23 TILFAETIESE L 72, TERDIFEEITHED 5, 322. BO7—F&, T+—II+H (H4b) )
B LOCRERIBG & 2o 72k LS Tw s, By SEHR & CFm (W) M aoRERO L) &L

LPMAZEMET S, BREPIBICHT 2% % 2
T, AZMELBEWEROK I © & DZEHET ~OEHET
(HHB) X0 EFPHEHZRDTVWS. #HTIE, 0
SEOMEHE D RET TRERTWS,

COFEHTIE, ZOBPEHEPGEDRELIZOVTH
REVMHL T D
23. T4T X [AICEDFEEK] (2009F)

ZITHBRRENTWS X HIZ, ALIKISERMEHD
AENTZDIXT - OV ADPEHT, 7LITTEDRE
ATz, T4 T AE [Monge 23BN 72K, BEICAY)
WOER GBI MOFEE L-TBY, KIS
ZEiE, BB B L TG AL S N EE T
, MAOHGRE L THRAET LI LDATH 7. ] &
BRTW5D,

BHED MR
9 st

3. E#ICEY 3 XAl

31. 7a—5—

311, TRIEEHAI ) (152557 & 2)
a) XD ACTFLIBRR D S ML TR A 2 ROV b) EEERFE

Mz R LT 5. 1 Sakarovitch, “Epures d'architecture”
b) AEY OMOREFICH 2EHT, K3 dEH

THEEMPRIAL Lo TS, t

3.1.2. [AfAtptizmmE] © (15285 X 3) S
72— —EAKOBIRE FHEEREERL, 2 & A B el
BB EELSERBED, $72, b) BHHBZ S EOR / ==
WCEEHZC, B, L CEr LB, Wi
TieEBLTWwEY, 4
KR RSB EEICO VT, Ty h— (RO "
P T, [Fa—9—RZ0BOBERLLH, &R
MICBEDT SN2Z L DR EWVS BT, IEHRREDO—

WEREBLZ R L7, | EBRRSAT WS,

32. K-oJvL [ggEe—%] "9 (15674)
WALEAR T TH o728, TNE THBO b O
Lotz bkfl R BB 2ozt shpt?,
B (W) ofHTIE, F-araiirb7lyT
FCOMICFEN Y (FEHIHTORy £IZED), F
I, F9 - 0atzhThoHWE b - -EHEOT

ER/ TANY A

321. T+ —ILrH (F4a)) a) ADRBZA b) INRZH
LA E PRI OE MR & Y EHREEO A DRI E K3 Fai—7— [AFHEREE]

a) MstLIRTE b) 1EZRE
M2 Fa2-—7— [EIEEHKE

26 Journal of Graphic Science of Japan Vol. 54 No. 2 /Issue no. 164 September 2020



TWwh,

33. 7OrFIL [EgEHE] " (1698%F X 5)
Sakarovitch, “Epures d'architecture” {2 CTHL Y EIFSH 7z

K¢, MO EIIH LCimK & Lo imh o

WM AL Tw 5.

34. K- F -V [AEHHE] " (17285 X 6)
PN TR £ Tl EZ W RATE LS DR

2R, PR S W B 2 AEX S B 2 SR &

oTwh, 7272L, V-7 -V 2OfERERA UKD

—BMICHEF > T T RILEINDICESTESHT, &

DFERZ D o TRHEE LT [P Oz v

— A&
faR}EE

LTI
| DER

a) J4—J M

[} r e 1) W
p—— - oy
s el Tk i ; gy
| e s I= L "
-

LT T3 A | oy
| T4 [ gfff IS
{8 \
| S RN

b) BO7—FE
K4 K-Oll [BESE—E

c TA—I

M5 7O T [EgE#EE]

I ERTE .
Ta—NV - K)F7 =7 TERANETVE LTHAHS
hiztshat,
35. LTI [REAMUIMODIER & EEK]
35.1. 1% (17545F)

L RIERESEE

M - R _::LE Pares buanie en valus
] - fl ", fk I
| : o . . par ixlkrs agaley
L=

g'\il.

FER

d) FtEHEER
7 TUYT [BERMYIMOIRS & £35E 1 %

BRI 454% 2 % Gikleds) am2ueon 27



a. HEHGEHWIK (B 7a))

Monge D¥EEHICILIT 2 EEZE 2 b,

b. RHEARORERIER (K 7c))
SRR E VR ZFH L CRHBOEREZRD TV S,
c. PAEAMIEM (X 74d)

B L FEPTH 5.

CNSDOMOIENITH UM, B Z EREMERIOH
WRRINTN5D.

35.2. 2% (1738%)

ALREREREET 2 12 8 12”3, P & AP s X O
FEM & 0 7% 2 REH O =1 IKT, 8 & FPEEosb b
PRI E 2o TOBHTH S, FHKICHT 2
DORTMPETEY, Kb HHWR, B, HH %
b3 2 E 225 2 L2V TORBLDH 5.

4. ®EICET 3E5)
4.1. BEE
411, INTTF 4 A [ggEmE] " (1570 X 9)

BERMIIRPERE N LD Do T & X
DIV LTV AEBANEZ VY, TOFETIENREL E
MLTEMMTVWLIRPZ ., ZoREI, FY T T
16064F 12588 LT, 19944E 122 % A I O HEFLE #E O —5F
Lo TRHAEINTVE YT 4T - u by ThHsb.
4.1.2. J9FEERE"Y (Vauban 24 17005 X10)

R EEORIZETO N, A RN B &
> T\W5. Vauban (1633-1707) 1%, VA 14124z
TeEAN, BEOHMMNRGT - BB HE TH 5. 20084F
WA RIOWP@HEL R o727 5 ¥ AL 1UTH 5 1440
FTOBEIEDIDODEY « F—T7 4 VIildhb.

4.2, ¥ (=117)

15004E1% 22 & 13 KALHERAR 2 R C, 18004E1% £ TR A
2 U7z 7 & CRAMER S =28, SlFOReE
EHELHE T bR TS, KNS, HAYF—%
[ TR EOEE ] (17204) ORZRT. ik
T, SFHi, Mg E AR I T3,

ANRA T, 16004 CIED 5> & F 72 MY O BE AL
DD B, BRI D5 721
43. NUYK—Ju [KEEER] * (17375 RI12)

R F— VIR IR R O MR BEE B T [Ho
Bl oBEELDHL. ChOOEHIERETLDY,
[KPRHE A | QHMI 72 B & o THNA TV -
2 wvbhs™ Plan CEVWM), Elevation (31 X)),
profil (WTHIX) DFLEAH D, HHHMES 50 E IS

28 Journal of Graphic Science of Japan Vol. 54 No. 2 /Issue no. 164 September 2020

FIstE

TER ¢ EEE mgmesTa O\ WEE
S OEDYDE, . hIT
T e ) )

-

Y- e Vi R ; .
e - HA g s, e 4 o c

b

S T
TEN FEEOETAE
8 TLIUI [AEARMYIBTIDIRG & ik 2 5]

o ——— = ‘."". =

B9 /N7 44 [BEMES2%5]

10 CRFREER



BEPNTVS., FROMEDY, FhafELRoT0S
bDHHZITHNG DS, %EE& CIXCTRBLY % BKA%
Lonsg., T THAFHIKREETH S,
44. BRLEY (X13)

1751467 H1TT24E A THAF S M7 4 Fu btk
HOUREHEORBIZHHEEE D LR Z L 2 &8
T35,

DX I, Monge DEHRMEAHES N D01
TIT, &, AR, BWZLO5FIIENT, LEIZHE
5N CTHINPSE IO AL D  F TREAHAM O AFAEDS
Ho7zZ LAFARN, ZFN 5 I Monge I2f5b -7z
ENEZOLND.

13 BREE

5 [RiE#ME] ICE3E TOMAET 3HE
EMENRI D FZ AL 2> & Monge @O I HFEMZICE S F
TOMMT 2 FHAEEK 1 DFERLILITND LIFTHS.

[ Y- T -

i1 AZXa2zx—2 [RVERLGTEHEDES]

— —
Wir ol K leraion s Morske o Choplt St & #jpedir b s A ks b o

 fIER s =5
ﬁ"nhﬂiﬂﬂwﬂﬂ-hp brm plasebartis vy sbr

= ymp

I i Bllormerelle g L ot & v o bt e Faallaias B L g s e
hm--\.l.l J"h_iw-ilr

Tiea du mealin hl'ﬂ'—u? pp-unruuuu,n_mu -n'"

S
s

M & Frodl i L kg e

12 N1 K—Ju [KIBIBEEIT]

T O T IS T A T

e at

BIZERIE 54% 2% Gi%leds) Afi24a9)] 29



£1 FXR FERERBIOER A 5Monge [HiE# =] ICESET
[0 R, ()3T HskWikipedia, [ S2ESRIERE Web) @ LA DR
Monge (A E S5 = PEFEHG (XD R) i
KB AR [E A e UiE 7 T A it E4 78 LIgA XU R
- D T4V TIITHTIT
. T T 4 () TG TSR 7tk J—=T NG () EBE200ERED R
o Lt A 2 [E CHIRI %
0
== 7 - rj“'f ‘/:)"(19*) FE*EJ ¥ L 5
* oy KL e - ARVIRE BT AUNMBRR
Lot el Fam IR R YT iR s HT @AY FRBER, = fAHH
ZAEROFLIR . T AR oy SV
(CahoFAeA T UE €T 5T 1zt P BpREosiE ()
:!/\/V 71(‘1‘ 7/]\) H‘lﬁEJJFEJ Fe R M ~P7 e (94) #ERRitR-—E
B #H oy e VES RS /<f¥>4t*ﬁmrwﬁ
. . ANT 4= ({B) 1) F~Hiil
é | 1 FRINEEREEEE Ty vw = () =&
0 a~ =7 A TRIED ] Bk LA
0| TrvET@ (Fevxsua e
&® S AL [EmE DR i - A TR H B
L L-onh TEHd) otk 7= (N7 R) W AN Pk (UL ) iR
85 r = . N Kv—2z HtHR—JE
s ) AXYA T AU IR
Sy 3 ESES o ~ m lnﬂ
U5 () TR e B e
~7 (#F 1 7 - SHEEOL®
< ILT 4 A () At A etk 7T 747 AR O
| M5 & AUl O ERE) FRA Uy obondg () RikHiass
AV VA ) TRRO®RE) AFx YA (W) A7 40=fH&
BT — () TN RS B3R /45 ALTTO—ET Y B
H A o R
<on7(#) E8R] 1 (BERD B BIEOR 2L 72 5)
. 3 N—=7 (L) BIRFEH
THIL b TEEE) iy
6 FSy TAXRHDQEE z?z‘:%?/ 2wy Hxyt—==a BEZDEHEICTH
0| FTHLY IBEHEE ' A XU ATEEAEE A
0 ISR AL T E 4 4 | RA Lo E
S Vauban % 4 0 53k 0y RyENHE
®L B B HT 73— Eh— (b)) +FEE=AUE
| 1 ~ VY A, TR, it 7 v 7 OIEH]
Jno L gt 4 2 | s s e =N 4
ML - (B0 B g Ik ey [T URET
| ik fi A HBE
K [ L B 4 A XU AL E
T T R DR M 4
A e TT TGO TG )
—a—a Ay R
| AFEF B S, LAR
E' 5+ THEY [REEY VY EFFESA LREE
AN R—)L TEEDRE) INRU — WU S
AN F—)L Tk 384 5 4 o Ty F U RS ()
| LT TREAMUMOEREERE e = | = NP RX— A DEHR (AL R)
1 FA T — (A A AR ARAT IF 3 . v (L) TEBRYEFEOL Y A
[N 5 | LA - LRk
0 g |-EEEE L 4000HAE R
0 ]| f BETHE R A WYV gm ) A= S — (R
i TIEHICA D, ERMEEERE TR R A IR B2 0 72 o> 85 R BE L)
RO B (220 iR o ME B ) By D25 T—=2 T4 b+ ik
\ | BB HRAT (o SRS ZUR—/LE (RUMIT) | 7w b R
Ll o | (o 2y 1) BURgAE E %R oA T A T3 A S G TANF LYy FYHE
0 B2T7HTI—HERE, BIPREE 161 S LA Ty b EEXRHEE
[ B Bt e 2 B 7S5 U RE — R~ A4~ Jiikpk
e Ta—L-RYFHZHoB FUTIL (Jh) EHERE
e |MEEXE S |77 2 HER (T A % U A~2D 5
Koz s g, =v7 FEE_E; A FFHAE T—2Y ALY e
(A2 ~DOREEOEEA) A — M VFEH Hw»ﬁ O TR PR
|| | EEmsE, —a—n - KU 5258 R L | T A TR OF) TIRIESEMS] R
1 Lt FAR LA Xr4~///‘/ AR
8 G g |HIRESEE S AR E
0 Crozet (k) [Treatise on Descriptive Geometry]
0 y?éijb (if%g;g&iwwﬁu moN—Y R
i ER U Fx RH - UAT— LR
| TAVT N TS RERER 7T
HE EEAT
= EH 2 H = vy (k)

30

Journal of Graphic Science of Japan Vol. 54 No. 2 /Issue no. 164 September 2020




5.1. JERREDRIDEAE

FIRIEDSBY, 2AICBEL w7, [2—=2Y v
FER = ESHRIS b, BB o RIZEBNL
7z.

52. 75 ADER

FEIR R EHN VR LI L WS A% L, KPH
FE 7 LR DA O Y R AK S h 7z,

VA UMIZE BT 2 VA4 2B ORI SIS
IS, AYEHRHAKD 72D DAY D X 9 % AR
- Bl LA TbNh . BT A7 I — (IR
L EHMERE - PR E N
53. 1XUXDELES

Monge &M% ] OMBEICDHELHIITTT VR
DREFEFMOENER I LTz,

54, FIWNHIV, ANRA LK ECLZHRMBORHEE

TR, MU OGRS S 723, HiR M % 1
T EIZDRDSTz.

5.5. HIE - HWER{EKR DB EF

RIF, WRPGEE, WERERLORE»ST7 7 v A4
ToZMNEIERS N, SEREHL BN
5.6. Monge [CDWT

[XERM | USSR R EOmL R DB, 7
T v ANy - FRVF VRSB OB E B 7z,

6. ¥&8

Monge A3 XM % % Al iE T 2 £ TORHE BiFO
Bz 1T 2 IRWICBELE RS, FHE2HDT
PO THAELZ, Web I THERCTHETE HHiPHANZ
EAELVIHHIRNRDY, HLOMREDATHTHS
P, UTOZ gD THBTE 7.
1) EATEICD T

Sakarovitch (1949-2014) 7 & ® X 9 g4t Tl
Monge DR % EIZH T W85 E T THRA I TD
NTWT, #RRXFHEZETHESIA TS,
2) ERRENRIAIZ & % K22 I AE

15004EMC & 0 A S, BRI 2 M % v 72 FE R ME
PR, UMW - MTE - PSS, BUEISEWERBIS AHh
5.
3) BmFR R O X

Monge O HEFEIFHOFINE VK (K 72) dALR
5.
4) Bps)

A, M, MG RESO=MmMbH D, FEHAMEK
MbIEENTNS,

SOOI, BEBEHIEAECbZ> THWORT
72, INRSEMHEE LGB EO LICEHEREN
HBE LT L72DE Monge TH Y, TORRKIZH
kT & 72

pE 2

1) ¥4— N bERT7T—FICRITENDHLBRTHA M
B 505, M1a) FIRIMEB L U TIBM S A
L, ADOPRICHR LR, MmN DN 4
TA, EHICTFHEOBITH 5.

2) BEEBCEFHNIZHOTEREAS O EENT L RET L0
DREOMBE LB I ZRETH-OICLET, RiESh
ML MIEMEA~OHEFmE 25, RiEShD N
PORWBEORERERDLZ LTS HS. 3DE
FY YTV T7 MIEXBEFTY ¥ 7BIZRI4RT.

Fll £

- = ‘x\i /# ii;,

a) wHEOEF > Il b) FISERHR &ERTFE

-l-'._..

fﬁﬁﬂﬂ-nn:i:

c) WHEA DEFE T & % EKFE & EBDOKFE
14 R CERFEOET Y > JFl

3) MR IZ Web I THISRT & 2 BIEHIC X 2 220 IO T
TEL 3RS,

4) RO~ — TR R BRI & 5§ PDF &R 12 &
b, BBON=Y/ &k~ — Y H

(X1 hix H 882

X1 %k [2] : Figd3 (p.154), Fig22 (p.228).
2 B#YHK [7] : booksgoogled4,101/187% .

3 ZE Wk [8] : booksgoogle,233,254/271.

4 BEE [10] : Gallica,135,138,148/587.

5 ZE WK [11] : booksgoogle,136/513.

6 ZEHK [12] : booksgoogle,50/391.

7 ZE Wk [13] : booksgoogle,361,187,401/590.
8 Bk [14] © Gallica,349/610.

9 ZEWK [15] : booksgoogle,92/337.

BRI 454% 2 % Gikleds) am2ee )y 31



Edicion:junio (1991), Malaga, £ ¥ 74 7 Ao+
T E A VA VoM (2015).

[20] Belidor, Architecture hydraulique, Tome Premier
(1737).

(211 wAAER, “mf7 7 ¥ R TBT 2B EH O EH—
KRR EBMAEOEMMoMELIEFEZD o T
—", WG (2005).

[22] FYZINVEME, 75 v AAREHERBEE, KT

XI10 2% Wk [16] : https://dossiersinventaire.
maregionsud.fr/gertrude-
diffusion/

<11 %%k [17] : BIBLIOTECA DIGITAL
HISPANICA, BIBLIOTECA
NACIONAL DE ESPANA.

12 %3k [20] : Gallica463/496.

M13  ZZ 3k [22] : ARbrBdl, BRI, mIfsas A HL,

BEXH

[1] Monge, G., Géométrie Descriptive (1799).

(2]

[3]

[4]

[5]

(6]

(7]
[8]

(9]

[10]
[11]

[12]
[13]

[14]

(15]
(16]

[17]

[18]

[19]

HAGERICIIN—%, Ry, HE MR, (1990).
Wb,

Sakarovitch, I, Epures d’architecture:de la coupe des
pierres a la géoméirie descriptive xvi‘-xix’ siécles,
Birkhauser (1998).

Taton, R., L'eeuvre Scientifique de Monge, Presses
Universitaires de France (1951).

PL7 v A —, BIEBGER, HHOMELR, &5 35EE
(1967).

Iy IGNAY - T T A, AILHER, AlCLS
LS —rp bR U S 19 £ T—, Pk
D AR AR (2009).

Carlevaris, L., “Nicolas-Frangois-Antoine de Chastillon:
The Défilement of Fortifications at the Roots of
Descriptive Geometry”, Nexus Network Journal
(2014), 631-652.

Diirer, A., Unterweisung der Messung (1525).

Diirer, A., Hierin sind begriffen vier biicher von men-
schlicher Proportion (1528).

HONERER, AR, 7a—7— [ AREHEHLE]
AR, IR ER AR R (1995).

De L'orme, Le premier tome de larchitecture (1567).
Blondel, F., Cours D’architecture. Premiere Partie
(1698).

De La Rué, Traité de la coupe des pierres (1728).
Frezier, M., La Theorie et la Practique de la Coupe
des Pierres et des Bois, Tome Premier (1754).
Frezier, M., La Theorie et la Practique de la Coupe des
Pierres et des Bois, Tome Second (1738).

Palladio, I quattro libri dell’architettura (1570).

Plan, profil et elévation d'un pavillon d'officiers pour Mont
Dauphin, signé par Vauban (1700).

Gaztafieta, Proporciones de las medidas mas Essemp-
ciales (1720).

Ship Plans, PICTURE LIBRARY, Highlights, National
Maritime Museum, Greenwich, London.

Serrano, R. [N M N, Arquitectura de las Naos y
Galeones de las Flotas de Indias (1492-1590) Primera

32 Journal of Graphic Science of Japan Vol. 54 No. 2 /Issue no. 164 September 2020

7—
FEE, Web ERZRN.

@20205F 1 R17B=AF

ALFE Z2I0B

TR L R WM AR

2% HXH

JEIL K

D55 h§E

T RFZEN LEGEbE T v 7 vy - 7 ) T—F 4 TFHFA VM
T 815-8540 i bl 117 H X 3 J514-9-1
takenouchikazuki477@m.kyushu-u.ac.jp



OHEFEH

H—FRFA D IDAFT Y F—F
& Z DTk

>

— 7 HCADETIIWVAERIZEBIT 5 ]

Solutions of Problems in Reverse Engineering from 3 D Scanning Data to CAD Model of a Car Body
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Abstract

Industrial products with free-form surfaces become more popular
recently as people pursue not only the functions of a product, but
also its design quality and elaboration which are essential for an
enjoyable experience of using the product. An effective method to
design this type of product is reverse engineering assisted with the
tools used in computer aided design/manufacturing/testing (CAD/
CAM/CAT). In our research, a 3 D scanner was used to measure a
model car body in three subjects. The measured data in the stl
(stereolithography) format represented as an aggregate of small
triangles cannot be used for computer aided numerical control
(CNC) fine machining. To solve this problem, they were converted
into a CAD model by using 3 D-CAD software CATIA V5. This
paper presents the issues such as the efficiency in modeling the
surface and the smoothness and accuracy of CAD model created
through reverse engineering.
Keywords: Shape processing / Car body / CAD / CAM/ CAT /

Reverse engineering
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Review of Revised JIS B 0001:2019 that affect Design and Drawing Education
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Abstract

Japanese Industrial Standards (JIS) B 0001 (Technical drawings
for mechanical engineering) were revised on 20 May 2019.
Although many revisions have been made on conventional
standards, there still remain errors in terminology, misuse of
drawing rules, and difficulty in understanding the standards without
careful reading. Students and engineers who are novice at technical
drawings start their study without any previous knowledge and
assume that JIS contain no errors. This study is conducted to clarify
the basic items required for studying technical drawings and a
design and drawing education method is proposed as part of the
revised standards.
Keywords: design and drawing education, standards for technical
drawing, terminologies related to drawing, theoretically exact
dimension, principle for establishing drawing standards
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Design Principle for Triply Ambiguous Objects
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Abstract

This paper presents a design principle for triply ambiguous
objects. An orthographically projected picture of a rectangular
object has exactly three groups of parallel edges. When this picture
is placed on a horizontal plane and is seen in a slanted direction
such that one group of parallel lines becomes vertical on the retina,
we perceive a vertically compressed 3 D object. This process gives
three different interpretations of the picture, and thus creates triple
ambiguity. We can strengthen the illusion by inserting real 3 D
objects that show the direction of gravity. An example of this object
won the first prize at the Best Illusion of the Year Contest 2018.
Keywords: Spatial cognition / Impossible object / 3 D optical
illusion / Ambiguous figure / Rectangular object
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