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Abstract
With the recent advances in science and technology, there are more and more opportunities to
create innovative home appliances and daily necessities. In fact, it becomes quite popular to
invent things related to our daily life, covering from food, clothing, housing, transportation,
education and entertainment all over the world. However, there are not many creative ideas
seen in Taiwan. We believe this situation can be improved. Therefore, based on TRIZ and
misfit pattern, we propose a simpler way to help people cooking new ideas. The method is
called the pattern language for Ingenuity for Life and 20 patterns are defined. These patterns

are much more readable and understandable when compared with TRIZ.

Keyword : TRIZ, innovation, misfit pattern, pattern language, Ingenuity for Life
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Eco Trash Car

Plastic bags of different sizes can be a garbage bag
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pressure)
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® ¥ m»*}.;/} o
36 | % E 45 e+ (Device - RBPp AP RERE A RER GRS R AV
complexity) fo Fl R AL — B A @ R SeAE Sl o Ak SLaag
pedd o FARL Sk BuAE it R
37 | #4145 s244(Difficulty BENTARIAFE Y F > jx% s BB {5 PER 4
of detecting and U REh S AL tt;ufi B AFFeR 0 & 2 2
measuring) B4 TP 4B % » v b BEor R 2 BB FEE
o i‘aﬁ Bl AR BEL T A A ORI FIELR o
38 | p # 1t 42 & (Extent of - ASAPHMAHFTHHR A Z AL e A
automation) Boo R FEp FIt o I THIFIFLL o ¢ B p
Lo A TR RREET FREY
BT EATARN I T o BRE A B0 o U B R AT
ST RARNEIT T TARP ST
39 | 24 & ¥ (Productivity) - G AHCERNEA N AT D o FH 2

PR IT2ZPER o X H pFER 2 ﬁ
AN N

& H l“%]

55




B TRIZ 40 3 41375 M & BI (4 % 3R [10])

%% EP RA RAIEP
% 3] (Segmentation) E SR A 3;»;, 2 2R o
R 2 B RH o O E (ﬁg‘g%"t’;ﬁ'
1 )
3. HAtHA BPRRE -
4% &(Taking Out) 1 JEF P 23T P endns 8 o
2 2. I RP RS IE e S o
k% & (Local 1 %% - RS Ao %+ F -
Quality) 2. - BITH & hINTRG (PIRPE) KIDF R
B
3 3. - ,,< SAE - IRy Frs,,bgilj (B 3R) Boif o
4, - BHrRA AR - MR HER RE (&)
F;f,ﬁ]%mvﬁ g g e
R 1. * LA ) N B A 3 o
4 (Asymmetry) 2. z;:%:ﬁv B2 % BeenA) ke rLag s 0k IR enZb A o
3. kit Agc K/*'ff?fﬂ-’]/}\ v Hi Ao 2 :H'?ﬁ;—mfiii o
& # (Merging) 1 Rdplkeaphenda ~ (FEA S GRS 2
5 & oo
EHpM S TERP N RY AT - ATy o
5 7 - FREE AT A A 0 JEA /}J vk H fo %
e (Universality) oy 2,0 @ ER G o
4% % (Nesting) Lo R #- BPMeny - Flp A gx =
7 W = ,J;;,fngé’w °
- B REEEY - Bz
FEA AR RAaE EF S R RO 2 s BANRE
(Anti-Weight) A4 g poo
8 2. LA KASOEEFL AR > R 2 F
4 ,,};@:,4 H_J ff_;}—;t,l—.JJ o
FE L enk (T 1. 4ok - Biv* e 73 T3 % oy BiFFEH
9 (Preliminary IR SEPEES "f g d ek o
Anti-Action) 2. HPapwa FERY RFG T e PR e

56




S %L 2P RB R R RP
Fp AT 1. FFAE 5 % nie* PR e (IR 2
(Preliminary Action) ) o
= 2. FFAT RPN LA RN AR {EFSs >
BEPITY o
¥R iiﬁ%?ﬁ%‘ 202 (B %) MR RBELORT L
11 | (Beforehand B oo
Cushioning)
L | R £ RGO (R Bz T S agen
(Equipotentiality) Feit Need 1 ITHRBHRFHEHE T
o & (7 (The Other | 1.z % fp K eni®#* Bl B iv® o
way Round) 2. Ripgaia (R0 ATRE) RS AL A H LD
13 AR SR S
3 Btk s KL RE R G o
# & (Spheriodality/ | 1. ®#* & REBXTRN-> b G BN T g > kPR3
Curvature) 10
14 2. f%}j?%\ﬁﬁ\iﬂ%”o
3. HEREHI|TEEFES - I o4 o
# it 14 (Dynamics) BA R aNEET > R SR o p P
vt T Bt g o
15 2. B WS LT UART P it o
3. kPR AT A as BHLERA NS
3 o
F B _gVif §oeniT dod% (xEpx A 100% I ek o Bl T s - gk
16 | (Partial or Excessive | & T — gL | eni®jE 3 f§ i B 48 o
Action)
®HI AT 1. #EPER iR -asd a7 /F o
(Another 2. W R g EPH K
17 Dimension) 3. MAPMAT T - e BT
4, @ RO - 5 o
Hadiakis i 1. Ry RIRHFNIRT -
(Mechanical 2. HWAigrd oy (ERA2F ) o
18 | Vibrations) 3. i EIEATF o
4, T RBTIEFD FBERCPRFERSE -
5. #* BERFRAETEITERYT -

57




S P R LIRS
EH S E DR R el=r) SRR R LR - LS B W C R
(Periodic Actions) S U i q\i—ﬁp Moeride (7 so S IE P e o] N HE K
19 H;@}% 47 f e
Bl (T i pE PR 72 s hiT o
ey * B iE Sk BAGRCE e I LV CIPE N S AR P
20 | (Continuity of 3 T o
Useful Action) 2 3 uf By ANzt d A MeEd N1 iF o
21 | #-x ie* (Skipping) | * B R (T FHiTH > 1Y i‘ﬂ"‘,lf’ﬁ T gl Er o
EIFRITE L OMETFARME T RS ik
(Blessing in 2. WA ¥ - B3 T AiEr LY feldey 3
22 Disguise) LR o
30 H G TFFMAENRKRELFA DL i
w 4% (Feedback) 1. Hrwagrcl fpdivs o
23 2. hokoe @ wARS] > B- T i BITEE R
g
LA 1. A BFR - JRAFEPF > Faerd o
24 | (Intermediary) 2. @rEpppde Ao FHRAHNE 8 F4
R P = 27 xﬁz o
p 25 (Self -Service) | 1. - B8 K AL FAT Y # i KPRFRp & o
23 2. LV RPOTR - RA FIRIEA L o
4 % (Copying) 1. @&* Fg (I a7 RS o A RN R
P e
26 2. M%m&;”@uﬁmﬁw—w RS o
3. dr&k e @Frw i%m@i@lw»;(%‘fﬂ% *eoh Sk
¥43 7% (Cheap Short | # * % gti 2 ed & g BB R B e B
2 Lived Objects) A
Pk s g 1. Mf—ﬁ@iﬁl(;’a~%~z‘wi~£wi~vi%i~ﬁ§
(Mechanics FE) 2R mRED 2
Substitution) 2. ,g PP BHATEEE RN SRR T o
e 3. R BEHPREE L o B B 2L
EE U S =R T
4. @ DR ESEEY DR FHL R
CAF A i Eali X i) LA EabicR iR L i R iR
29 | (Pneumatics and

Hydraulics)

58




S #FP R R R P
S B A B IR e S L R P S
30 | (Flexible and Thin 2. RSP EIoERRS N B by BAR
Shells) TR ARG
73ttt (Porosity) |1 RpRES G FItEder I AF o
31 2. Aok - @A HASI o BRIV dor g g
R
77 ¢ z % (Color 1. RSO HARBE P o
“ Changes) 2. B PHAEIBRBREPRE o
e AARIT R M i - AR SRR
= (Homogeneity) e L o
FRERR 1. eRHERARNBDINA PO~ E > wp 7
(Discarding and SIS v £ IR 1 SN R S
34 Recovering) 2. (TEP @ AARIAEe PRI T B RER
AERE A
SHcec g (Parameter | 10 xR A (F & R~ FL) o
Change) 2. HBERNBRE o
% 3. FRIEE (VR P L) A -
4, RER o
1p & % (Phase BAPHE R EALT o L AT A DI %o de B T
e Transition) FRE A ABE o
%3 3% (Thermal 1. AU Hl ek & e 5 (# k4 ﬁﬂ) A e
37 | Expansion) T o
2. @A RWIEGBch S AHALE A7 i o
TR W 1. #* 235832 ¥55 -
(Strong Oxidants) 2. @#rBHIPATFEFOFH
38 3. FRAALGHIEF T FEAF F o
4, @ 33 oo
5. ®#* 5.3 Ty o
11+ 3% 8 (Inert 1 *HFRAFSFLE AT -
39 Atmosphere) 2. HEZ Y EEANTEAR
A& S C SRS B E R S A
40 | (Composite
Structures)

59




W C TRIZ 4 FEL4(FHR%

H[53])

] 5 ) k)
2 > |2z | 3|22 |2 I £
g ] 2 <] = ] E] £ E) 5 2
w 9 = 5 = 5 = = = 2 = 2 = s
Feature £ |%g| 5§ |Bg| E| = | § |Eg| g | 5| 8| 2 |22
2 w2 3 o E S 3 w8 2 £ = e 8
£ 5 = £ == g H £ 5= a = 5 = 52
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ewer 38, 31|17, 27|35, 37 ' *%113,38] 38 | 25 2 136,35 35 | 2401531
” . 156,(19,6, (7,2 6,638 15,26 17,7, [ 7,18, | 16,35, o 14,2,
ose of Energy 19,28| 18,9 | 13 7 |17.30[30,18| 23 38 ' 39,6
2| Lovs of eubeta 35.6, | 35 6, |14, 29, 10, | 35, 2, |10, 18.] 1, 29, | 3,39, |10, 13,14, 15,| 3, 36, |29, 35,] 2, 14,
ces ofsubstance  123,40(22,32(10,39| 28,24 |10, 31|39, 31|30, 36|18, 31 (28,38 |18,40|37.10| 3.5 |30,40
24 Loss of Information 10é524’ 10'535' 1 26 26 |30, 26|30, 16 2,22 26,32
] 10, 20,10, 20, 15, 2, |30, 24,| 26, 4, 10, 35,| 2,5, |35, 16, 10,37 37, | 4,10, |35, 3,
25 Loss of Time
37.35|26.5| 29 |145|516|17.4 [34.10|32, 18 365 | 364 [34.17| 22.5
o | Quantity of substancetthe | 35, 6, [27, 26,129, 14, 15,14, 2, 18, |15, 20, 35,2935, 1410, 36 [, ,[ 15,2
matter 18,31|18.35(35. 18 29 | 40.4| 29 3428 3 [143 ("7 ""|17.40
- I 3,8 [3.10, 15,9, |15, 29,|17, 10,|32, 35,] 3, 10, | 2, 35, |21, 35,] 8, 28, |10, 24, 35, 1,
eliability 10.40| 8 28 | 14.4 (28, 11]14.16| 40.4 [14.24| 24 (11 28|10, 3 |35.19[16 11
% m ) 32,35,|28, 35,|28, 26,132, 28.]26, 28.|26, 28,|32, 13, 28713, 16,28, 6,28, [32.35,
casurementaccuracy | »e, 28|25, 26| 5,16 | 3,16 | 32,3 | 32,3 | 6 32,24| 72 32 | 32 | 13
I 2832283510, 28, 2,32, [28,33,] 2. 29,32, 23|25, 10,[10, 2828, 19.| , .. [32.30.| 30 15
anutacluring precision |43 18| 27,9 |29,37| 10 |29,32|18.36| 2 35 | 32 [34.36] 40 :
wo| Oblectaffected harmrul 22,21 2,22, [ 17,1 | |2 22.1[27.2.[22.2334,39|21, 22.[13,35[ 22.2. | 22. 1. [35. 24,
factors 27,39|13,24| 39,4 | ~ ~° |33,28(39,35|37,35|19,27(35,28(39,18| 37 |3.35 30,18
41| Obiect generated harmul |19, 22,[35,22,[17, 15, 17,2221 (17,2, [30, 18]35,28,[35,28,[ 2.33. [ ,, , [35. 40,
factors 15,39| 1,39 16,22 18,39 40 | 40 |354(3,23|1,40]|27,18] ™" [27.39
2| Eace of mamatact 28729127, (129, 1517 13, L[ 0B 25 5 35135 1|35 19, 128 1113,
56 o mander®  115,16(36,13(13,17| 27 |26 12| "] 1 40 81 "~ "11,37]13,27| 1
- eree ot oooran 25,2, (6,13, | 1, 17, 1,17, 18, 16,| 1, 16, | 4, 18, |18, 13,|28, 13| 2, 32, |15, 34,|32, 35,
8¢ of operation 13,15 1,25 |13,12 13,16/15,39(35,15[39,31| 34 | 35 | 12 |29,28| 30
- 2,27 | 2. 27, 1,28 | 3 18 [15, 13, 75, 7, 111, 113,
3“ Fase of repair 35,11|35,11]10,25| 31 | 32 |*® |35 1| 1 32|10 | B |54 |23
2| Adaotan o | 16 [1915]35, 11353530, 11535, 510,15, 17, . | [15,37,[35.30,
eptablity orversatiy | 15,8 [29,16/ 29,2 | 16 | 29,7 |~ 29 14 | 20 ["77] 1,8 | 14
] ] 26,30, 2,26, 1, 19, 14,1, 34, 76, 4,10, 19,1, (29,13, 2. 22,
3|  Devieecomplexiy |34 36035 392624 2° [13.16| % ¢ | 6 |10 28 2516 55 |25 15[17.19
47| Difficulty o detecting ana |27, 26,[ 6, 13, 16,17, __ | 2,13,[2,39, 29,1 [ 2,18, | 3,4, |30, 28353627, 131122,
measuring 28.13| 28,1 |26, 24 18.17(30. 16 4. 16 |26, 31(16.35|40,19|37. 32| 1.39 (39,30
- 28, 26,128, 26,14, 13, 7,14, 35,13, 15, 32,
38 Extent of automation 18 35|35 10|17 28 23 13 16 28,10 2,35 |13, 35 113 18,1
- oroauet 35, 76,|28, 27.] 18, 4, | 30, 7, |10, 26,|10, 35,| 2.6, |35, 37, 78, 15,/10, 37,14, 10,| 35, 3,
roductivity 24 37|15 3 |28,38|14,26(34 31| 17,7 |34, 10| 10,2 10,36] 14 |34 40|22 39
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Improving .3_ £ .3_ - é E % % a E E §
2 o
14 15 16 17 18 19 20 21 22 23 24 25 26
| wwerontof movma oniest |28 27| 5 3% % 29,19 1, |35, 12, 17,36, 6 2 |5 35, |10, 24,|10, 35| 3, 26,
clantoimoving obleet 115 40|31, 35 4,38 | 32 (34,31 18,31(34,19] 3,31 | 35 |20,28[18 31
N oot | 282 2,77, |28, 19,|19, 32, 18, 19,/15, 19,18, 19, 5,8, |10, 15|10, 20,] 19, 6,
clont ol stationary oblet 110, 27 19,6 |32,22| 35 28,1 |18, 22(28,15(13,30| 35 |35, 2618, 26
— 8, 35, 10, 15, 8, 35, 72 1429, 15, 2,
3 | Length of moving object 59 34 19 19 32 24 1,35 35 39(23 10 1,24 59 29,35
: — 15,124, 1,10, | 3, 35, 10, 28, 30, 29,
4 | Length of stationary object 58 26 35 |38 18 3,25 12,8 | 6, 28 54 35 24 26, 14
— 3,15, 2,15, |15 32, 19, 10,|15, 17,|10, 35, 79, 30,
5 Area of moving object 40 14 6,3 16 119 13 19, 32 32 18/30 26| 2 39 30, 26| 26,4 6 13
_ _ 2,10, [35, 39, 17,7, |10, 14, 10, 35,| 2, 18,
6 | Area of stationary object 40 19 30| 38 17, 32 30 |18 39 30, 16 218 | 40 4
| voreme of moving aoreet | & 1% | 6 35, 3339213 | 4, 356, 7.15,[36,39, , o | 2.6, |29.30,
olume of moving obleet | 15 7| 4 10,18| 10 13,18|13,16|34,10| < ““ (34,10 7
& Ivomme of stat oout| 2 12 35, 34,1 35, 6, 306 10, 39, 351675, 5
olume of statlonary oblect |17 15 38 4 ' 35,34 3218 | >
. oo 8.3, |3 19, 78, 30,|10, 13, 8, 15, 19,3514, 20[10, 13, ; ¢ 10, 19,
pee 26,14/ 35,5 36,2 | 19 |35 38 38,2 |19,35(28, 38|~ 29, 38
" rores tntomet 35,10 o, 5,10, 19,17 116,[19,35,, ;| 8. 35 10, 37,|14, 29,
orce (Intensity) 14 27| 7 21 10 |36.37|18.37/7" | 40,5 36|18, 36
nl w 9,18, 19, 3, 35, 39, 14, 23, 10, 35,| Z 36, |10, 36, 37, 36,|10, 14,
ress orpressure 3.40 | 27 19,2 10, 37 14 | 25 |3,37 4 36
30, 14,13, 26, 22, 14,13, 15, 2.6, 35, 29, 14, 10,
12 Shape 10,40| 9,25 19,32 32 [34.14 4621 14 |55 34 173 22
43| Stability of the object's 17,913,271 39,3, 35,1, | 32, 3, 13 19 27,4,(32,35|14, 2 | 2. 14, 35 27 15, 32,
composition 15 |10,35|35.23| 32 [27.16| > "~ |29,18|27.31| 39,6 | 30,40 : 35
1 remath L 2E 30,10, 1o/19.35] 5o |10.26] 5o [3528, 79,3, 129, 10,
rend 26 40 : 10 35, 28 31,40 28,10| 27
12 |Duration of action of moving| 27, 3, [ 19,35, 219, | 28, 6, 19,10, 28727 o [20.10]3.35,
object 10 39 | 4,35 |35 18 35,38 3,18 28, 18|10, 40
1% Duration of action by + 19, 18, 16 27, 16, 10 28, 20, 3, 35,
stationary object 36,40 18 38 10,16 31
- T . 10,30,(19, 13,(19, 18, [ 932, 30,[19, 15, 2,14, |21, 17,|21, 36, 35,28,1 3, 17,
emperature 22,40| 39 |36,40 21,16 3,17 17, 25|35, 38|29, 31 21,1830, 39
— 2,19, 32, 35, 32,1, |32, 35, 13,16, 19,1,
18 lllumination intensity 35, 19 6 19 + 19 115 32 16 13,1 | 1,6 26 17 1,19
1a| Usecfenerayby moving | 5. 19, |28, 35 19,24 2,15, [0 ~ 6,19, (12, 22,35 24, 35, 38,134, 23,
object 9,35 | 6,18 3,14 | 19 37,18|15,24]| 18,5 19,18|16, 18
20 Use of energy by stationary 35 19, 2, _ + 28,27, 3, 35,
object 35,32 18,31 31
” . 6101935 - |2.14.[166 | 16,6, 1035, (28,27, 1, 1035 20, 4. 34,
ower 28 |10,38 17,25| 19 |19,37 38 |18,38| " "| 10,6 | 19
19,38, 1,13, 35, 27, 10, 18,| 7, 18,
22 Loss of Energy 26 5 32 15 3, 38 + 537 19 10 32 7 25
23| Loss of subeta 35,28,[28,27,(27, 16,21, 36, 16, |35, 18|28, 27,28, 27,|35, 2/, [ % 15,18, 6, 3,
0SS of substance 31,40| 3,18 |18,38(39,31| 13 | 24,5 [12,31]18,38] 2,31 35,1010, 24
_ 24,726,124, 78,
24 Loss of Information 10 10 19 10,19|19, 10 + 28 32| 35
” e 29,3,(20,10,[28,20,(35, 29, 1,19, [35,38,| | |35, 20| 10,5, [35, 18,24, 26, - [35, 35,
oss o Time 28,18|28, 18|10, 16|21, 18(26, 17|19, 18 10,6 |18, 32|10, 39|28, 32 18, 16
26| Quantity of substanceithe 14,35, 3,35 3. 35 |3.17, 34, 29,] 3, 35, 35 7,18 | 6,3, |24 28|35 38, .
matter 34,10|10,40] 31 | 39 16,18| 31 25 |10,24| 35 |18, 16
— 2,35, |34, 27,] 3, 35, |11, 32|21, 11, 21, 11,|10, 11,|10, 35, 10, 30,21, 28,
z Reliability 1128 5 o5 | 640 | 10 | 13 |27.19]%%23|26.31| 35 |2939|1%28| 4 403
% m . 78,6, | 28, 6,10, 26,/ 6,19, | 6 1, | 3.6, 3.6, |26, 32|10, 16, 24,34, 2, 6,
casurementaccura®y | 32 | 32 | 24 (2824 32 | 32 32 | 27 |31.28 28.32| 32
. — 3, 27, 13, 32,135, 31, 32,26,
29| Manufacturing precision | 3, 27 20 19, 26| 3,32 | 32,2 32,2 5 10 24 58 18 32,30
wo| Obiectaffected harmrut |18, 35,22, 15, 17,1, (22,33, 1,19, 1, 24, | 10, 2, [19, 22,21, 22,[33, 22,22 10,[35, 18,[35, 33,
factors 37.1033.28(40,33| 352 |32,13] 6,27 [22,37]| 31,2 | 35,2 [19,40| 2 34 [29,31
41| Obiectgenerated harmful |15, 35,15, 22,[21,39,]22, 35,19, 24,1 2,35, 19,22, 2, 35, [21,35[ 10, 1, [10. 2L, ,, | 3. 24
factors 22,2 |33, 31|16,22| 2,24 |39, 32 18 | 18 | 2,22 34 | 29 | ™ 39,1
12| Ease of mamafact 131271 [5c 15[27. 2628.24[28.26] | , | 27. 1| g 50|15 34|32 24,[35, 2835, 23,
seotmanuiacture 119 32| 4 : 18 27,1 27,1 | &7 (12,247 33 [1816] 34,4 | 1,24
- cree of ooorat 32,40, 29, 3, | 1, 16, |26, 27,13, 17,| 1, 13, 35341219, [28,324,10,[ 4. 28| ..
se ot operation 3,28 825| 25 | 13 1,24 24 2,10 | 13 | 2,24 |27,22|10,34|"°
- e o ronm LTI, [, 0[5 [ 1 1510, 15 1, [ 2,35, 32,1, ]2 28,
se otrepair 2,9 |28 27 ’ 13 |28.16 32,2 (32,19|34,27 10, 25|10, 25
38| Adantapit e 1323 |13 L], ¢ | 2726221935, 19,1, |18, 15,15, 10, 35 28] 2 3%
aptability orversatiity | 35 g | 35 | = 3,35 | 26,1 (29,13 29 | 1 |213 : 15
) o 2,13, 10, 4, 2,17, |24, 17,] 27, 2, 20, 19,|10, 35,35, 10, 29 | 133
evice complexity 28 |28,15 13 | 13 |29,28 30,34 13,2 | 28,29 : 27,10
47| Difficulty of detectingand | 27, 3, |19, 29,(25,34,( 3,27, [ 2,24, | ;. 5, 19.35, 18,1 [ 353,[ 1,18, [35 3318, 28 3,27,
measuring 15,28|39,25| 6,35 |35.16| 26 : 16 |16,10|15,19|10, 24|27, 22| 32,9 |29, 18
_ 26,2, |8 32 |2 32 28, 2, 35,10, 24, 78,
38 Extent of automation 25,13 6,9 19 19 13 57 23,28 18 5 35, 33 35 30 35,13
» oroductiv 29,28]35,10,|20, 10,[35. 21|26, 17|35, 10, | |35, 2028 10,|28, 10,13, 15, 35 33
roductivity 10,18| 2,18 |16, 38|28,10] 19,1 |38, 19 10 |29,35|35,23]| 23 :
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Improving 2 E k2] < 2 @ w g 3 ] [
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7 23 29 30 kil | 32 33 M 35 36 T 38 9
| weront of movima onect | T 3 |28 27.|28, 35|22, 21,[22,35,[27, 28] 35,3, | 2,27, 29,5, | 26, 30,[28,29,[26, 35| 35, 3,
elgntoimoving obIect 194 97|35,26|26,18(18, 27(31,39| 1,36 | 2,24 |28 11| 15,8 |36, 34|26, 32|18, 19|24, 37
N oot |10 28.|18.26,[ 10, 1, 2,19, [35, 22,26, 1, 6,13, 2,27, [19,15] 1. 10,2528, 2, 26, | 1. 28,
clantot stationaryobleet | g3 | 28 [3517(22,37[1,39| 9 |1,32(28.11| 29 |26,39]17.15] 35 |15, 35
2 | Lonotn of movima onrece |20 14/[28. 321028 [ 115, ) 11,29, [15,29,[ 1, 28, [14, 15[ 1,19, [ 35,1, [17, 24, 14,4,
engthotmoving obleet 159 40| 4 |29,37(17.24|°" 17 | 354 10 | 1,16 |26, 24|26, 24|26, 1628, 29
_ — |15, 29,32, 25.] 2, 32, 15,17, 30, 14,
4 | Length of stationary object 58 3 10 1,18 57 2,25 3 1,35 | 1,26 26 7 26
— 76, 78, 27,33,/ 17,2, | 13, 1, |15, 17|15, 13, 14,1, | 2, 36, |14, 30,|10, 26,
5| Areaotmovingobiect | 299 |55 57 232 | 55" 18"30] 26 24|13, 16| 10,1 | 1> 30| 13 |26 18|28 23] 34,2
_ — |32,35,|26,28,| 2,29, | 27,2, | 22, 1, 118, | 2 35, 10, 15,
6 | Area of stationary object 404 | 32 3 |18 36|39 35| 40 40,16 16, 4 16 |15, 16 %6 |30 18 23 17 7
[ voreme o movms oorest | 2 1 |25 2625, 28 [ 222117, 2 | 9. L TS 3. 10 |15 20| 26 1 |29 2635 34| 10,6,
cume of moving obIeet 140,11 28 | 2,16 |27.35/ 40,1 | 40 [30,12 ' : 4 |16,24]2 34
& | Volome of etati vioce| 22 35, 510343930, 18| . ] L |21 35 37,
clume ot stafionary obleet| 16 25 [19,27] 35,4 ' 26 10,2
. oo 11, 35,28,32,[10, 28,[ 1,28,{ 2, 23, [35,13,[32, 28 34,2, [15, 10,10, 28] 3,34,
pee 27.28| 1,24 |32, 25|35 23(35 21| 8.1 [13.12|28.27| 26 | 4,34 |27.16|
" roroe ttomet 3,35,135,10,(28,29,[ 1,35, 13, 3, [15,37, 1, 28, [15, 1, |15, 17,[26,35,36, 37, , . | 3. 28,
oree (Intensity) 13,21|23,24|37.36(40,18(36,24| 18,1 | 3,25 | 11 |18, 20|10,18|10,19] © > |35,37
10, 13,[ 6, 28, 222,233 |1 35, 19,1, [ 2 36, 10, 14,
1 Stress or pressure 19 35| o5 3,35 37 127 18| 16 11 2 35 35 37 35, 24 35 37
” - 10,40,[28,32[32.30,[22. 1., , | 132, [32.15,[ 2,13, | 1. 15, |16, 29|15, 13,[ 15, 1. |17, 26,
ape 16 1 40 | 2,35 7> |17.28| 26 1 29 [1,28] 39 | 32 34,10
13| Stability of the object's 13 | 1g |3 24[35.80 [, 1, [32.35]2 35 [35,30,[ 2,35,[35 22| 1,8, [23,35,
composition 30,18|27.39|°> 30 |10.16| 34,2 [22,26(39.23| 35 |40.3
1 sramath 113|320 | 3 57 |1835[15 35 [ 103,32, 40 [27, 11,153, [ 213, [ 2.3, |, |%2.35,
reng ' 16 |~ 37,1(22,2(10,32] 25,2 3 32 |25,28|15, 40 10, 14
12 |Duration ofaction ofmoving| 11 2. | 5 | 3,27, 22,1521, 39,[27, 1, [, ,-[29, 10,/ 1,35, [ 10,4, [18,29,[ . 3517,
object 13 16,40|33,28|16,22| 4 ’ 27 | 13 |29,15]39,35] >~ 14,19
Duration of action by 34, 27,[10, 26, 17,1, 25, 34, 20, 10,
18 stationary object 6,40 | 24 40,33] 22 |310] 1 1 2 635 1 |1638
19,35,132, 19, 22, 33,122, 35, 3,10, [ 2,18, [ 217, | 3, 27, | 26, 2, |15, 28,
” Temperature 310 24 | 2% |3520224|%%%7|%% 27| 16 | 57 | 16 |35.31|19.16] 35
— 11, 15, 35.19,|19, 35,|28, 26,|15, 17,715, 1, | 6, 32, 2, 26, | 2, 25,
18 llumination intensity 32 3,32 |15, 19 32 39|28 26| 19 |13 16| 19 13 32,15 10 16
Use of energy by moving |19, 21| 3, 1, 135, [ 2 35, |28, 26, 1,15, [15, 17,] 2, 29, 12, 78,
1 object 11,27| 32 627 | 6 30 |1 3%|17 28|13 1627, 283> 38| 322 | 35
20 Use of energy by stationary 10, 36, 10, 2, (19, 22, 14 19, 35, 16
object 23 22,37| 18 : 16, 25 :
” . 19,22 |32,15,[  [19. 222, 35, (26, 10,[26, 35, 35,2, |19, 17|20, 19,[19, 35,[ 28, 2, |28, 35,
ower 26,31 2 *“131.2] 18 | 34 | 10 [10.34] 34 |30.34| 16 | 17 | 34
11,10, 21, 22,171, 35, 35, 32, 35, 3, 78, 10,
22 Loss of Energy 35 32 35 2|2 92 1 2,19 7,23 15 23 2 29 35
23| Loss of cubsta 10, 29,16, 34,|35, 10,|33, 22, 10, 1, |15, 34,32, 25, 2, 35, [15, 10,[35, 10,|35, 18,35, 10,]28, 35,
OssoTSUbsWNce 139 35|31,28(24,31[30,40(34,29| 33 | 2,24 (34,27| 2 |2824[10,13] 18 |[10,23
_ 10, 78, 2,10,|10, 21, 13, 23,
24 Loss of Information >3 1 22 32 (27,22 35, 33| 35 15
” . 10, 30,24, 34,24, 26,35, 18,[35, 22,135, 28, 4,28, [32. 1 | 30 50| ¢ 50 |18 28|24, 28,
oss of Time 4 (2832(2818| 34 |18.39|34.4 [10.34| 10 : <7 132.10|35. 30
5o | Quantity of substancefthe | 18,3, [13,2, [ 525 135,33,3,35, [ 29, 1 3529 2. 32, [15,3, [ 3,13, 3. 27, | ¢ 5. [13. 25,
matter 28,40| 28 » Y129, 31|40, 39|35, 27]25,10(10,25| 29 |27.10]|29,18| * 3,27
- Rt 0 [32.3[1132(27,35]35, 2, 27,370 1, 13 35.[13.35[27, 40, [TL 13, 1,35,
liability 11,23 1 | 2,40 |40, 26 40 |~ 8,24 1 28 | 27 |29,38
%l u . 511 [ 28, 24,| 3,33, | 6,35 | L 13, | 1, 32 |13, 35,27, 35, |26, 24,| 28, 2, |10, 34,
easurementaccuracy | j 53 22,26(39,10|25,18(17,34|13,11| 2 |10,34|32 28|10, 34|28, 32
20| wamatacton (11,32, 2528417, 1327, 15 26, 2, 26, 28,110, 18,
anutacturing precision | 1 10, 36|34, 26 35, 23| 18 18, 23|32, 39
w0| Obiect-aftected harmrul |27, 24,|28, 33,126, 28,13 24,35, 2, 25, [35, 10,35, 11,|22, 19,|22, 19,] 33, 3, [22, 35,
factors 2,40 |23,26|10, 18 2 28,39 2 [22,31(29,40(29,40| 34 |[13,24
3 Object-generated harmful 24,2,13,33, [ 4,17, + 19,1, |2 21, 2 22, 35,
factors 40,39| 26 [34,26 31 |27.1 18, 39
2] Eaco of mamutact 1,35, 4 o D0 25 (351 [213,(27.26]6,288.28 [ 35 1,
S€ ofmanutacture 12,18 : 13,16] 11,9 | 15 1 |11,1] 1 10,28
- e of omorat 17,27,|25.13,| 1,32, | 2 25, 25 122615, 33 32, 26, 134, [15 1,
se of operation 8,40 | 2,34 |35 23|28, 39 12 1,32 (1,16 |12,17 12,3 | 28
“ caeo of rem 1110[16,2, [, 4, [35 10, 135|112 7. 14]35 L 34,351, 32,
se otrepair 1,16 | 13 12,16 11, 10|26, 15 16 (13,11 7.13 | 10
35| Adaptabil fity |0 [ 355 35,11, 1 15,]1534 1,16, [ 15,291~ (27,3435, 28,
aptability or versatiity | g 54 | 1,10 32,31 31 | 1,16 7.4 37,28 35 | 6,37
ol oo o 13735226, (26, 24,2219 o, [27.26[ 27,9, 1, |29, 15,15, 10,[ 15, 1, [12,17,
evice complexity 1 |10,34| 32 |29,40| "7~ | 1,13 |26, 24| 28, 37 37,28 24 | 28
Difficulty of detecting and |27, 40,|26, 24, 22,19, 5, 28, 15, 10,
37 o aurig 5 8 |30 28 o e 221 |13 S| 25 [12.26) 1,15 |37 C IR 34, 2135, 18
28| Extent of automat: 112728262826 , oo | , |L26 |1 12135 27,4 (152434, 27, [N 5. 12,
ent of automation 32 |10,34|18 23| 13 |34,3| 13 [1,35| 10 | 25 35, 26
- S T.35 [ 1,10, [18 10,22, 35 (35 22|35, 28 1,28, | 1,32, | 1,35, [12. 17,35, 18| 5, 12, [ 5
roductivity 10,38)34,28| 32,1 [13,24(18,39] 2,24 | 7,10 |10,25|28, 37|28, 24| 27,2 |35, 26
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) A B C D E F G
[ S (19 2Ll )| (1e~18 2] (13~15 20y | (10~12 21) (7~9 1) 4~6 70) (1~3 71)
Weight of 26.18.02.08.10. [27.34.01.36.19. |03.32.22.24.39.|12.21.20.17.04.30.16.
1 i3 28
moving object 15.40.29.31 06,37.38 051311 142523
Weight of 28.10.19.01 39.32.09.14.40. |17.25.30.20.16.11.36.
2 35 26 27.13.02.18 06.15.22.29
non-moving object 26 05.08.03 37.24
Length of 37.39.18.32.36.05.12.
3 01.29 15 350417 10.28.08.14 19.24.13.26 16.02.34.09.07
moving object 22.25.23.40.06.38
17.40.08.13.27.09.37.
Length of 03.02.29.18.30.
- 5 28.1426.01.10 |07.15 38.39.06.25.23.19.31.
non-moving object 243216
12.11.05

07.05.25.36.33.22.40.

Area of 01.14.19.32.34,
5 15 17.26.13.02 |10.29.30.04 18.39.16.35 11.06.31.38.23.24.09.
moving object 28.03
12
28.26.37.22.09.29.03.
Area of
6 18.35 30.30.17.04 36 |39.30.17.04.36 |32.15.07.01.38 |14.1327.25.23.19.31.
non-moving object
(L]
16.28.14.39.17.
Volume of 01.15.34.04.06. 24.38.11.12.32.19.09,
7 35 02.10.29 13.40 18.26.22.30.25.
moving object 07 23.27.20.21.05.03
37.36

25.17.07.24.15.26.27.

Volume of 10.04.39.19.31. |03.09.32.38.40.08.28.
B 35 02 18.14.34
non-moving object 37.30.06.01.16 |22,
36.05

16.21.36.24.27.06.11,
32.03.29.14.04,
9 |Speed 1835 13 4 10.38.15 08.02.18.19 12.05.33.23.25.09.20.
26.01.30
22.07.40

12.11.34.29.09.24.20.

10 (Force 35.10.36 318 28.19 15.01.02 03.21.13.40 1426.16.17.08 |05.23.27.30.32.38.39,

04.06.25

33.04.16.32.22.28.21.
06.15,13.24.27.
I |Tension/pressure  |35.10 36.37 02,14 15.03,18.40.01 29.39.11.09.23.38.12,
25
0834

30.05.26.18.07. |16.06.08.25.37.27.39,

12 |Shape o1 10.14.15.35]25.34 32.13.40.04 0228.22
17.03 19.36.09.12.11
19 10.14.17.11. |24.21.26.37.31.16.06.
13 (Swability of object |35 39.02 01 40.13.18.32.30 |27.15.03.22.28
04.23.34.33 29.08.05.09.38
26.09.18.02.32. |08.11.13.17.19. |3422.06.07.37.31.25.
14 |Strength (3.35.10.28 40.15 14.27

01.29 30. 16.05
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effects

340426

EH& A B C D E F G
L sy (19 7Ll F)f (16~18 200 | (13~15 20y | (10~12 2K) (7~9 217} {4~6 21) {1~3 27}
31.09.33.14.16.26.11.
Durability of 13.04.29.1525.
15 3509 03.10 27 28 02.06.18 38.34.20.17.30.21.12.
moving ohject 39.01.22.40
08.32
Durability of 38.27.06.34.19.[25.2439.23.22 28 31.
16 16 3510 0140
non-moving ohject 18.03.02.20 17.33.36.26.21.30
2132271716, |24.30.04.14.15, |31.13.09.
17 |Temperature 3519 02 03.10.39.18.22
28.36.26.38 06,40 34.33.25.01.29.20.07
28.27.11.25.30.39.21.
18 |Brightness 19.32.01 13 15.35.02.26 06 17.16.03.10.24
08.04.22
Energy spent by 1524011327, |16, 12.38.17.29, |21.25.26.37.05.08.3 1.
19 35,19 18.28.02.06
moving object 32 14.34.10.03 11.23.22.09.30
Energy spent by 18.27.04.37.36. |10.16.28.02.23.29.03.
20 01.35.19
non-moving object 3122 32.06,09.15.12.25
2716.2001.15.112.2536.08.29.03.13.
21 |Power 35.19.10.02 32.06.38.18 34312628107
22303714 0424211140
1328.22.14.17.|16.27.39.03.29.11 36,
22 |Waste of energy 5 02 19.07 15.10 18.06.38.32. 01.21.26.2325,|05.12.37.24.31.20.09.
k1] 34
38.01.36.06.30,|22.32.37.21.25.08.19.
23 |Waste of substance 10,3528 |18 3124 02.27.39.03 34.40.29.05.13
1415332316 |12.04
02.27.33.13.15.16.23.
24 |Loss of information | 10 35 242622 28.32.19.30.01
21.29.18.04.06.05
01.30.16.37.17.|14.22.03.38.39.21 .27,
25 |Waste of iime 10,35.28.18 04,32 342026 152405
06.15.36.19.02 |25.09.07
13.06.24 2534,
Amount of 14.27.40.31.28. 33.26.17.38.04.07.23.
26 350339 |18 10 30.01.39.16.19,
substance 15.02 2221.20.12.08
3236
1324080232, (19.21.04.14.16.|17.39.26.15.36.06.34.
27 |Reliability 35.10.11 40 282703 |01
29 23 31.09.30.38.25.05.18
Accuracy of 05.33.18.15.31.19.04.
28 32.28.26 03.10 24.06.3401.13 |35.02. 16.25.27.11.23
measurement 12.39.17.22.36
Accuracy of 011.25.29.30.36, |34.37.17.04.11.13. 16,
29 a2 28.10 18 02.26.35 03
manufacture 24272340 19.31.33.39.09.38
Harmful factors 31.29.21.13.34,|23.30.06.03.32.11 25,
0 22,3502 |01 3328 18.19.24 2740 [39.10.37
acting on object 17.15.26 16.36.04
Harmful side 1503.10.27.33.|31.16.06.28.29 30 32,
3l 35.22.02.39 01,18 40 21241719

231336
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= A B C D E F G
CHE & (19 2000 )| (16~18 20| (13~15 20 | (10~12 2y (7~9 ) {46 77) (1~3 7T)
02.11.10,04.32.
08.05.36.09.03.33.37,
32 |Manufacturability (01,35 28 27.13 26 24151629, |18.34.12.17.19,
06.23 25 30.31
40
04.03.10.24 40, [22.30.05.18.23,06.08.
33 |Convenience of use 01, 13 02283532 |12.15.34.25 16.26.17.27
19.39.29 09.31.07.11
09.03,12.07.26.19.17.
34 |Repairability 011002 |1L 35.13 32151627  |2528 3404
29.18.31
19.28.10.37.08.
32.31.14.04.18.07 26,
35 |Adaptability 35.15.01 29 16.02.13 3403302706,
11.20.22,24 05 23
17.
Complexity of 06.36.37.30.18. [12.04.32 40.14.20.03.
36 01 26.28.10.13 (35 02.29.19.24 34.27.15.17
device 22 31392523.09.11.07
Complexity of 02.19.29.15.16. [18.24.13.32.30, |25.40.22.37.36. |11.21.30,04,05 3831,
37 35 28 2726
conirol 01.03 10 34.06.17 33.23.12.08.00
Level of 23.27.32.15.17. 03,33 14.30.05 25 06,
38 33 022826  |01.13.10.34 1824
automation 08.12.16.19.  [11.04.21.09.07
18.02.37.26.34, |24.03.32.13.12. [16.20.27.30.04 4005,
39 |Productivity 35.10.28 01

1415382917

23.22.39.06.19

25213136
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