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Abstract

Automation technologies are changing our domestic environments that provide people more comfortable
and more efficient daily life. Continuing some studies regarding future digital life, this research analyzes
technology development trend of home automation, which is a major implementation platform of digital life.

This research studies factors that limit applications of home automation systems. Systematic analysis
methods provided by TRIZ are used to formulate the key factors into generic TRIZ problems, and then some
generic solutions are derived with the TRIZ process. With the generic solutions, analogy process is taken to
map the generic solutions into real solutions that can show us trend of home automation technologies.

After study of the home automation issues, the research classifies the factors that limit use of home
automation into three groups: “Efficiency of operational environments”, “Degree of ease of installation and
maintenance”, and “Network security for privacy”. The “Efficiency of operational environments” is analyzed
with the Su-field model, while “Degree :0f ease-of installation. and-maintenance” and “Network security for
privacy” are analyzed with the contradiction matrix. ‘The patterns -of the solutions derived from the TRIZ
process conduct us to see the trend of home automation technologies as following.

Efficiency of operational environments: 1: use 'of “portable remote controllers as human-machine
interface, 2. miniaturization of remote controllers, 3. demand of more input media.

Degree of ease of installation and maintenance: 1. home networks compounding multiple sub-networks,
2. interconnection of sub-networks with repeaters or protocol converts, 3. demand of multiple wireless channel
communication, 4. demand of professional technical services.

Network security for privacy: 1. lightweight security gateway between internal and external networks, 2.
distributed network security system, 3. use of PKI and digital identifier for authentication, 4. self-learning

defense systems.

Keywords: home automation, TRIZ, contradiction matrix, seventy-six standard solutions
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Integration

Integrated
smart home

Stand-alone
eguipment &
services

Consumer electronics Entertainment Telecoms Utilities Building services
& domestic appliances
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® Feminization of computing

® Changing perceptions toward computers

Home as Living Space

Computer/Internet Uses at Home* *

Work Center

Work or Job Related e-mail 71%
Communication/Interaction Center
E-mail Family/Friends 95%
Sending Faxes 23%
Chat groups 26%
Instant messaging 52%

- Family website 15%
e . - Information Center
r rs T —"  Reading News 7O

n _____r-"

. iter” o Sports 50%

K Communication Center b Community Information 36%

; Family Interaction Cent 1 Health Information 76%
Information Cent | __ Shopping Center

Shopping Center_____———— | All types 76%

1 A:M‘:vwmomnic o 1 Daily /Weekly Purchased
| s G J Products 0%

* D ettt e r Large Ticket Items (cars,
B y H‘M appliances, computers) 31%

- -7 RShupping for books, clothing,
Sl CDs, Travel etc) 72%
B Home Management Center
TTee Financial Management 56%
Online Banking/Financial 60%
Calendar /Planning

social life 38%
Vacation Planning 79%

Entertainment Center
Family Entertainment/Games 86%

Children’s Entertainment 59%
Home Learning Center

Adult Education 21%
Children’s Education 59%

*#Data based on 2004 Study of
US households.
CRITC, UC Irvine
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TR R NG sRE BB T R A R o

B 40- g s E BLenf? A4 34 fe TRIZ ch— At piE * £ & (Spain, 2003) © 4
FRG- BRIEEC RS F2 B - G BoriEdR (Aol da) o TRA G BG4
TR RS BHBEOGEF L BN Wk r RAPF 24> % (W
4b) o ipfeen 2 B AL iR F kS AA L EAHE o A TRIZ B F RS R AL
GAER o AR M- A R EE- REST R BRAS FRERLDEE (R
4e) o MEMBE AL (Bl 4d) » APFFELNRFEAME L E N0 > @ 73 EAgise P

R 2 o

Actual Actual Actual Actuql
Problem Solution Problem Solution
. -
a b
Abstract Solution
Ab —
TRIZ L [TRIZ Probiem “bt Vb7 —dac
Generic Generic 2,, N X = o
Problem Solution ax— +bx+cs= e l
) l i fi Actual
Actual Specific :
Problem égltjﬁl)n Problem Solution
3x2 +5x42=0 x=-L-3
c d

B4 R REfRA S 2
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T %R ¢ (Spain, 2003)

3-2-2 Pk s
AW TRIZ PR F BFE O TRIZT Ak €& 5 1 - B T k5 2 A# A
Tk ol | 3 P R 4R 24> 2 (Savransky, 2000) o TRIZ #73% & - S B AR f2 42 2 5
S BB AT EIE b M p R RS A E e A T g
PR AT R R o A Rl Fol PR TR R BLE 8k SR PR 4P
iR A G oRg B R C drenfEi S R NI RAEA YL -
Altshuller /€4 3.5 2 4 £137 i 5140000 (> % 1 ¢ » #eip st & i chpd 4R A 2 4

K7 A& K (% 2) (Teminko etal., 1998) -

2 2 R B 5

Tt sk me(Terninko.et al.; 1998)

pL jf\
K s
(1964 ~ 1974)
Level 1 % AN PR R 2 32%
Level 2 - BT RRT L IRG kA 45%
Level 3 JEE Ly ks 18%
Leveld |45 7* 7 F LB AT B ot s A 4 cngte & 4%
wih

Level5 | #7415 g 1%

Level 1: Bttt > MR BDFP TLE X i @ > v ERTF k Sy Ll

o——.@;r—ﬁ

Rre g (GlAo b AR R v e 5 B0 F 0k

—

T e
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BT ARl A2 A T o e BT A ¥ LS g e ;Fu]f. i 'EE? Bl

fEfofa i .

Level 2 : g ek % ¥ 2% (- w54t s § o R H AR

Level 3 1 53513~ & ATenAF L 51 »efdibag kshd M o etk

Leveld : 51:8% 2% anRILILE S R G AN #a o d 3 A RIL e i
Bk e E A AR A o ph R BB P TR RIZE R G B RA

BN gL A o F B 82 R R P kD p BLE b chdbE B 2L H

Level 5 1 o 0 AT4L 5 chgf L 4 H EWSERAT IR 0 U A IR A A
Pl g o Levels charal M A { S H v e BE KDOFD > b
I WA PFP ERD S AFLABAE LI ERRBART FP o T
LA ERi i SR R e B

gt Level 1 ef = & B 94 4538 fosheng »i8 * @ LA 3T PR AL R4

7/

@ Level 5 e PP R Z S BHATE RPF A E P HREDFTHRAS DA BiFF 0%
ez H 2 @ Ap 02 kL s 9702 Altshuller 3 18 chE P IR F F 4 Level 2~4 chi B ¢ o

3-2-3 @

PR AL P F o RBIRRRE g 0 ik L TRIZ S ek A
ﬁ'\" £ E3F- 9 i %\ﬁm % 5 TRIZ FET® g"f’l/;‘s Xk ﬁ?;}i;}ifpﬂ %\ﬁ*/i’}ﬁ% Eﬁ F\;}___L/{%:q_,
a7 o 2 kB R RE RS

® i it
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® i34 47 (Su-field analysis ) £ 452 iz ;2
FE & Bk

® ARIZ

B ROPEE B £ F G0 L FHIG AR iRk b
LERBRR H % el o PEE B RS R dopt i b T FE R
Hoe ) & TEFAT— NPe ) B ivhd seemm it g/ ($ 578 and ~ 0 %,2004) -

TRZzZRZRHE ARG HFTH -2 LY~ 3R -2 I3PEL DL H
SR B AT - B Y EEH S AR (BDS) P RIFERT PP
F) R s o TRIZ jE2%x it (performance) ~ 5 i & (profitability) ~ £ 77 & ‘2(level of invention)

& fIATHCE (# of inventions) ¥ .6 A 47 L L B IF £ 0 fo B v TRIZ B AL A 47 & j3 41

E‘

ﬂ\i—

BE B e T KR SR ARG R e R AR A 48R -

F_*

G R ARIFE 0 TRIZH 0 - B A4 A48T IR R aetie e
® i4vILiEitfeR

@ T i AL dEaEik

B AF T P chh r TRIZIPA ZAAH1 B8 I fdiep & 10 4 EIZH Y
A R A AT TR L BRI AR S AR ST

Ti‘#&-?lla\lé“ Tﬁ’fﬁg_ﬁ * Eﬁ/”\%ﬁ'l'g—‘ o
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3-3 TRIZZ#Hehe 71 &

BEAFTA R 2 > TRIZH-EFE7 & ek SUR AR AT 7 b e F B
A FILA T LS M BT AR BB L 2 2 4T B A TRIZ
BE— B FEAPRR AR RS RAS 2T - B FEER
A ERE P RS EEGEc BT A TRIZAIATR AW % 2%

FedB— Uk SRS REPE A PR R B R R eAR BE T 0 KRR R R A R
Pag s R FATd R (R 2 PR Mgyl ) o AREFNAESE g

o BB R A AP M NAIRTE B RS R QA S N EEF R AR

Contradiction Matrix,

40 Principles,
76 Standard Solutions
Standard Standard
Problem Solution
Problem Formulation Engineering
My Problem My Solution

1 7 TRIZ 41375 M % 5

331 B AL 45

AR e Tl%v‘b.%if‘u{ﬁ'}%*{i%ﬂzéiiéééﬁﬂﬁ 2R PG R RE o B

_‘

TRIZ 7 » AP Jf LB fRicm#— BRHITAEDET REEFEL TR HEHE
A4 BY R84 it (standard problem) > #X18 A R BRI R I APR R E AR o AL TR
AERFF - BA IR AP S PR B R - PR RR AL S
3 2% o TRIZ R® XL 4 45 9 5}?& % * «n-4_Problem Formulation 4= Substance-Field Analysis

( Su-field analysis )
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Problem Formulation £_i% i — i # % {1+ it (UF, Useful Function) ¥2 % % # it (HF,
Harmful Function ) B25:d 545 1 % sLehi & # 50 (PUF, Primary Useful Function) i i
2 7 i (PHF, Primary Harmful Function ) ér4 i % K2 412 B th o 5 LA PR AP I kst

1 PUF fo PHF » 2R 15 0 B 8 enré su B 2% ) PUF 2 PHF et 2 1) (S 4p 7 )

UFn ég'ik HFn UFn FER HFn
UF, % HF, UF, —+— HF,

UFn %Ek UFn+1 UFn —_— UFn+1

B 8 UF & HF B 4 4 7 /2

BRF - BROCKRAAILG R R T A B PORALL R E A L R A
Boo 3 ASLIE R R M W F BB R L R T RN e B i R
e F R EER R BNE R § BB ERR I B P A ORI o M AR R 8
RS S 9 n 7 Bl(Terninko et &l 1998) o i BE BRE] 2 1 7 115 J i Bk SenR
e TERERER ) & TRBERRT ) > FA PP RT3 45w
(=21 RN

O 5 A b BIRARERT EREF S0

® Al TR ATE A R o

® BIWLABRT Y FRAFTRT ERBPERK-KkE .
O BIELBET ERBpEEH D2 o

® IlT TREEER ) TR B A

BB AT AL R F 2 B g 3 B A2 {fans { P
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extract
metal

over-
heating

high
pressur
e

move
water

Q useful function

harmful
D function

crack

explosion

BOUF & HF B R)

T &k (Terninko et al.,.1998)

ol R RE S ) S I S S %?F"* A ek > FAPRL - B
% KLesTay PF )]} ARk ch TEFTEHER LB cha 3 8% {5 225 - Sufield
analysis #- % ¥ienfe = < % & = 4 i (substance ) foi (field) » - BE R Az & i
FEA B REER NG R b A KRB RS S T REY - B
282 Em A4 S1 TRk %k o m S2H S RN EEd FFivra 424 o R
10 5 — B Su-field » 4784 » F4AMEF Gl "R irg F THE RS Er a R F L F o Em £

F 7% o Sudfield 2 47403 ¢ e 2 ¥ 0 R - B H R AT Rk S o

30 - B 2e 418 R AL (formulated problem ) - Su-field 4 47+ 12 2 B4 AT

FEBPBEEIIRG 0k WA

- ~ 7 2 ek s (effective complete system) — ;{g*iﬁ AT Bkt e

= ~ * ®E ek s (incomplete system) — ;{;L—‘ﬁ¢ JEAT R kMR o

ra
5y
4a

cioen i s (ineffective complete system) — & 3- e k skt o

/

It
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m o~ § % ek s (harmful complete system) — 3%t 4 B fd

@ Pulsed Air

N
e
Rock Hammer

B 10 Su-field #5-2

3-32 4 FAA
FRPF - BRASE R AT P T RO e A28 B A

FOAB s T o BB N T A f2iAT e o TRIZIT A Y BF * kA 4T kA B R
1 B .4 FaeL  (contradictionmatrix) »  TRIZ #-7 it & 2 % ok Sl q

%,&7; 39 il% ’ J ,L‘CJ .Ej. - Kg{b F"‘ &&ﬁ&ij—j “h)g ‘,’ ”z

™R
=
o

R e R
LGB H A2 B OSBRI 3IX el A7 (£ 3) o R
SlfcF T LT A enf|ATE Bl o 5 B hE {14 470 Altshuller #- & fE A FT 2 R S T40

£177:% B, (40 principles) -

AT R SLIRTE R RFF T g B AR T A Y F R
Rt 1A AR ) AT W KT L R AR AR 0 B -6 TRen Rt AL 2 30

iE 7] 4 > problem formulation = ;2 B] ¥ — i {*4F PP L 4731 £ o

Su-field & 47 3@ F g v T76 &% §2;2 | (76 standard solutions ) #% #-id B4
B % PR R R T A R AR MR AL
Mo ovky FILTE Y AT )37 2 0 B 11 5 Sufield A 452 TT6 R | E
ehji A2 (Terninko, February 2000) - 72 4 = Su-field ##-3] 15 (Step2) X ’li AR LR
T 5 - B3 2 ank s (effective complete system) > 5 E BT 0v gt BRI R RIEH T F A

H 5676 B 22 A S I R S R (Step 3) 0 £ ArEs B ekl Bs 4% @ 3(field ) -
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F (substance) b & ¥ a g * o Altshuller 47 3 e 3§ #-3gut j2 Bl & = 12 T T 58 (Mao
et al.; Domb et al., 1995; Terninko et al., February 2000; Terninko, February 2000) :

® |mproving the system with no or little change (13 standard solutions)

® |mproving the system by changing the system (23 standard solutions)

® System transitions(6 standard solutions)

® Detection and measurement (17 standard solutions)

Strategies for simplification and improvement (17 standard solutions)

£33 5
it ga| 1 2 3 >
= | B | & 2
4+ e i !
e it i
FimLoy A 23
7 ¥ i
ek 4 2
o 15,8 35,3
é% ,” i _E. H k) ! !
1 | BEpFEnEd 29, 34 24,37
& A 2 7. 1 28
By s 5, 3
2 | #lEyESoEE 15, 35
e 8,15 14, 4
i I R g B a P
3 | #af iR 29, 34 28,29
35,26, | 28,27, | 18,4
4z 4 o " ¢
39 |22 24,37 | 15,3 | 28,38
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Identify the
elements

v

Step 1

.| Construct the
model

Step 2

. Yes
Effective

No

A
Select sFandard Step 3 Implement
solutions

: ;

Develop concept Step 4

Use other knowledge
based tools

o
«

No

Yes

No Use Class 5 in
standard solutions

Yes
B 11 T76 &% 422 | & Sufield & 78 *

F# kR - (Terninko, February 2000)

3-3-3 I ALfE B

&
BT e & TTBHREfRZ | 247 R FHGE S F AR A 17 i

i34 2 (standard solutions) = ZA @ T 242 2 A A E X BEP 3 EREH L
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AT EfRA- BEP A T R
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e

g B B
*ﬁmﬁ’ i—'%‘ "7% o
d > TRIZ 12
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T2 5 -
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fEg o izl

P S ok - iR B F g 1
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E o~ P BAEER
F ORI AR R B o FEp it PR R L e Y R BN A 8T B R
oM FPHFRBAF S p R DB AR 0 RA S p R B
v ALEHFER > BHY CRFEARAS AT G (P HAPRESIALE) L

s b BREEOS YT E - B kg K e B pE3 (Altshuller, 2008) :
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¥z PRk dienisd
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BRSO enp fe e O RLES R ACE A SRR AT R B ks
T H T REE B G e AFEG R Al r TRIZIZ % A IAIAT & R T p

B it R R BEE EARE > 1 P T o R AR % o

41 PR
j\ﬁgm 4 TRIZI—EJ‘ = /’7\ 1k (E] 12)}‘]‘“&5 #iL P oA ST m T&mﬁéﬁé’iggﬁ =]

#lo AP B g R Bt A AR F M R TRIZGE iR A R F
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B 12 55 %4

W13 5 kP f L8 fiie f R 2 R RS R B 45 TR
FIF1Z > 2R ts 1 r TRIZ 3% A 45 248 % 7 4l ciafdii o » 1B 18 K k0 B 484 - TRIZ
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HR R D RE - R A R i F AL F R R R LT
FROR AM G o F A R WRM Do R AR 24T R EOLIRTE Bl IR
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B @)
Home management center
Entertainment center
Work center
Shopping/financial center
1{ axX éﬁ #* A 3| % Family interaction center
Information center
Communication center
Larning center
%o R IE AL
ks

e |
Q useful function

D harmful function

Bl 14 FgEp o (LR A8 RE %

AAEATAF R 0 @ IR S P AR TR I L B S h T PR T A G 0 5
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4-3 WAL sfRAS &

4-3-1

,z&

B TR

PR JRAT R AT

I TTRB A 84 5 Sufield ¥4 4 47 (B 15) A i % SLiA) eni B - 2%

F833

Hq’”:%ﬁ

S e ST AR H g2 % o % TRIZ & 17 ##8 CREAX INNOVATION

SUITE 3.1 (CREAX)# i i Su-field H7) & 18 e & 3% Mo & shehv s BB 1252 (£ 4) o

RSB 22 2470 A2 5 AA L AT & f2F b KRB g ¥ o
05 5 AR L ATIMARTRE P nfiR il et o
204 TH RS ) RALRERE (SHIFEHAR)

i ERES B

1.1.2 Incorporate an internal.additive (which, may be temporary) into either of the

5.1.1.6 substances.

1.1.3 Incorporate an-external additive (which-may-be temporary) into either of the

5.1.1.3 substances.

114 Incorporate an external additive-from'the surrounding environment (which may be
temporary) in either of the substances.

1.1.5 Incorporate an external additive which is a replacement, modification or
decomposition of the current external environment (which may be temporary) in either
of the substances.

1.1.8.1 If a selective action is required (e.g. maximum in one place, minimum in another), and
the field is sometimes too high, add a substance to protect the system from the
extremes.

1.1.8.2 If a selective action is required, and the field is sometimes insufficient add a substance

which interacts with the field to produce a localised effect to suit the selective

requirements.
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5.1.1.1 Add 'voids' to one or both of the substances.

5.1.14 If there are restrictions on the quantity of additive allowed, use a small quantity of a

very active one.

5.1.15 If there are restrictions on the quantity of additive allowed, selectively concentrate the

new substance into just those parts of the object that need it.

5.14 If there are restrictions on the quantity of substance allowed, use foams or inflatable
structures.
51.1.8 If there are restrictions on the use of new substances, introduce a substance which

can later be decomposed.

5.1.1.9 Make the added substance by decomposing the external environment.

225 Transition from a uniformyoridisordered field to non-uniform and/or ordered fields
249 (which may be time variantppermanent ortemporary).

211 Improve the efficiency of a system by transforming one of the substances of the

current systeminto aniindependently.controllable Su-Field.

2.1.2 If there is a control problem, add a_second, more controllable Su-Field.

2411

2412

242 Use ferro-magnetic particles.

245 Use magnetic additives.

243 Use magnetic fluids.

244 Use ferromagnetic substances in conjunction with a segmented or porous structure.

246 Add magnetic elements to the external environment.

24.7 Improve control by making use of physical effects associated with the magnetic
substances.

2.4.10 Use a time-varying magnetic field, matching natural rhythms in the system.
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411

Modify the system so that there is no need to make the detection or measurement.

412 Make the detection or measurement on a copy, image or replica of the object.

413 Transform the problem into one involving successive measurement of changes.

421 Enhance an existing or add a new field to provide an easily detectable parameter
related to the parameter required to be measured or detected.

4272 Include an easily detectable internal or external additive (and possibly a new field to
assist the detection or measurement).

423 If it is not possible to modify the system, then introduce an easily detected additive or
object to the external environment (and possibly add a new field to assist the detection
or measurement).

424 If it is not possible to introduce an easily detectable additive into the environment,
obtain them by changing something-already in the environment (and possibly add a
new field to assist the detection or' measurement).

4.3.1 Make use of physical, chemical-or-biological effects present in the system to help
make the measurement.

432 Use resonance in all or part of the system such that a change in the resonant
frequency helps to make the measurement.

433 Attach something (possibly already in the environment) to the system and use
changes in it's resonant frequency to make the measurement.

4.4 Introduce a ferromagnetic substance (solid or particles) to the system or it's
surroundings, and use a magnetic field to help make the measurement or detection.

445 Use physical effects associated with ferromagnetics (Curie Point, Hopkins,
Barkhausen, etc).

1.1.6 If you are trying to achieve a minimum action and can't, apply a maximum action

instead and remove the surplus.

36




222 Increase the segmentation of one or both of the substances.

5.1.2

223 Transition one or both of the substances from solid to hollow to multiple cavities to
porous capillaries.

224 Make the system more flexible or adaptable (transition from no to one to several joints

248 and on to completely flexible structures.

2.2.6 Transition from uniform or dis-ordered substances to ones which are non-uniform
and/or ordered (and may be time variant).

5117 Apply the action to a copy of one or both of the substances.

5.1.1.9 Decompose one of the substances or the external environment.

5.5.1

55.3

55.2 Combine elements from a lower structural level.

55.3

5.3.1 Employ a phase transition in one or.both of the substances.

9.3.2 Employ substances in which the phase transition occurs during the delivery of the
useful function according to the operating conditions.

5.3.3 Use the physical phenomena occurring during the phase transition.

2.34 Replace a single phase state with a dual phase state.

5.3.5 Introduce physical or chemical interactions between the different phases of the
system.

5.4.1 Use reversible phase transitions (or use any reversibility hysteresis) to improve the
functionality of the system.

54.2 If a weak input needs to be turned into a large output, place the transforming
substance at or close to its critical condition, such that the input acts as a trigger.
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3.1.1 Combine the system with another to form a bi- or poly- system.
3.1.2 Improve bi- or poly- system efficiency by increasing the number and/or quality of the
links between system elements.
3.1.3 Improve efficiency by increasing the differences between system components.
3.1.4 Integrate systems and reduce auxiliary components, and look to combine with other
systems at a higher hierarchical level.
3.15 Distribute incompatible and/or 'opposite’ properties among the system and its parts.
2.3.3 If two actions are required, but they are incompatible, one action should be performed
during pauses in the other.
%5 Tk iEdporg | 342 %
542
IE =% fRi> e
R ESES
1 o NgE 2 dEIT R M B AR T (GlieE 8 (112,114,
B~ i ik R AT B e 1.1.5,2.1.2,
24.11,24.12
20| H o U5 A (bldefizs 7)o 11.7
3 I B B e EIRL By~ o AR B R st #35 51.1.1
% 4 ﬁ%l 350
4 | R ITHNEE T BRI R A S T - 5.1.4
5 e FIRE gk (T R B (TR A4 4 B FBERFREE & | 5119
PR R e o
6 |fI*'CP S RE LA VERIKE BRI F g 0241
W Abe L TTPE L ALE R Y B R o
7 | 2R dlsRs (#ac) €% 2 o184 0 sl4rE e R | 222,512
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Length of moving
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g [umination 19,1, [ 2,35 (19, 32, 19, 32, 213, 10, 13,(26, 19,
intensity 32 | 32 | 16 26 10 19 | 6
19 Use of energy by | 12,18, 12 98 [ TR, 35,13, 18,35 16,26,
moving object 28,31 : 25 18 35 | 21,2
Use of energy by i 198, 1 i
20 stationary object 6,27 36,37
8.36, |19, 26.| 1,10 17,32, 35.6. | 30,6, |15, 35,| 26, 2,
21 |Power 38,3117, 27485, 37 199815951 35 | 25 | 2 |36.35
15,6, | 19,6, |7,2.6.16,38, 15 26, 17,7, | 7. 18, 16, 35,
22 |Lossof Energy | 49'9g | 189 | 13 | 7 |17.30(30.18| 23 | ' | 38 |°6:38
53 |LOSS of 35,6, | 35,6, |14,29.| 10, |35.2 (10,18, 1,29, | 3,39, [10,13 14, 15,
substance 23,40 22,32 110,39 | 28.24 [ 10,3139, 31|30, 36 | 18,31 |28, 38| 18, 40
04 |LOSS Of 10,24,110.35, 4 56 | 26 |30, 26|30, 16 2 22 |26, 32
Information 35 5
25 |Loss of Time 10, 20,110, 20,| 15, 2, |30, 24.| 26. 4, |10,35.| 2.5, |35, 16, 10, 37,
37.35| 26,5 | 29 | 14,5 | 516 | 17,4 |34,10|32, 18 365
Quantity of 3
5 6, |27, 26,29, 14, 15,14.| 2,18, |15, 20, 35 29,135, 14,
26 |substancefthe | 1g'a4 \4g a5\ 35 4g 29 | 40.4 | 29 3428 3
matter
27 Reliabilit 3.8 (3,10, | 15,9, |15,29,[17,10.132,35.| 3. 10, | 2, 35, |21, 35,| 8, 28,
y 10,40 | 8,28 | 14.4 | 28,11 (14, 16| 40,4 |14,24| 24 |11,28] 103
o |Measurement |32, 35,128, 35, 28, 26, 32, 28,26, 28,126, 28, 32, 13, 28,13 4, 5
accuracy 26,2825,26| 5,16 | 3,16 | 32,3 32,3 | 6 32,24 | %%
o [Manufacturing |28, 32,128, 35, 10, 28,| 2, 32, |28, 33, 2, 29, |32, 23,|25, 10,110, 28, 28, 19,
precision 13,18 27,9 (29.37| 10 [29,32/18,36| 2 | 35 | 32 |34 36
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1 2 13| 4|5 | 6| 7|8/ 9] 10
1o |Objectaffected |22,21,12,22, [ 17,1, , 1o | 22,1, ] 27,2, [22,23,[34,39,[21,22, 13,35,
harmful factors | 27,39 | 13.24| 39.4 | V18 |33 28|39 35|37 35|19, 27 | 35, 28 | 39 18
11 |Obiect-generated |19, 22,(35, 22,17, 15 17.2. 1 22,1, 117, 2, [30. 18|35, 28 |35, 28,
harmful factors | 15,39 | 1.39 | 16, 22 18.39| 40 | 40 | 354|323 |1 40
Ease of 28,29, 1,27. | 1,20 [15,17.| 13.1, 13.29 35,13,
32 | nanufacture 115,16 |36, 13|13, 17| 27 |26.12| 1040|440’ | 3° | g1 3012
13 s of operation| 252|613, 117, 1,17, 118,16, 1. 16, | 4,18, |18, 13| 28, 13
p 13.15| 1. 25 |13, 12 13.16|15.39| 35,1539, 31| 34 | 35
2272271128 |3 18 |15 13, 25,2, 111,
34 |Raseofrepalr |40 1954 110.25| 31 | 32 | 10|35 1| 1 |39 ] T
4 |Adaptabiltyor | 1,6, [19,15,.35.4, | 1,35, 135,30, . . |15,35, 35, 10,] 15, 17,
versatility 15.8 |29, 16129, 2 =16-4.20.7 | 1> 10| o9 14| 20
Device 26,30.| 2, 96, | 1,19, 14 1 34, 26, 34,10,
36 | complexity 34 36 | 3539 (26,24 | 2> 1316030 | 5 | 116 | 55 | 26,16
. ggt‘l‘é‘t‘l';y‘;‘; o |27.28 6 BUEMAITETI2 13,1 2,39, | 29,1, 12,18, | 3,4, 130,28,
9 28,13 | 28, 126, 24 181713016 | 4,16 |26, 3116, 35 | 40, 19
measuring
Extent of 28, 26.|28. 26./14. 13, 17.14, 35,13,
38 | utomation 18.35/35.10 [17.28| 2° | 13 16 28,10/ 2,35
20 broductivi 35, 26,128, 27.1 18,4, | 30,7, [10,26,/10,35.| 2.6, |35.37, 28, 15,
Y 2437| 15.3 28,38 | 14,26 |34.31| 17,7 |34, 10| 10,2 10,36
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11 12 13 14 15 16 17 18 19 20
1 Weight of moving |10, 36,|10, 14,| 1, 35, |28, 27,| 5, 34, 6,29, 19,1, |35, 12,
object 37,40 35,4019, 3918,40 31,35 4,38 | 32 |34,31
) Weight of 13, 29,113, 10,|26, 39,| 28, 2, 2,27, 128,19,|19, 32, 18, 19,
stationary object | 10,18 (29,14 | 1,40 (10, 27 19,6 132,22 35 28,1
3 Length of moving| 1,8, | 1,8, | 1,8, | 8, 35, 19 10, 15, 3 8, 35,
object 35 10,29 15,3429, 34 19 24
A Length of 1,14, (13, 14,|39, 37,15, 14, 1,10, | 3, 35, 3 95
stationary object | 35 | 15,7 | 35 |28,26 35 38,18
Area of moving |10, 15,| 5, 34, | 41,2, 3, 15, 2,15, [15, 32,
5 ) 653 19, 32
object 36,28 | 29,4713, 39140, 14 16 19,13
Area of stationary|10, 15, 2,10, 35, 39,
6 . 2,38 | 40 .
object 36, 37 19,30 38
. Volume of 6, 35, | 1, 15,.|28,10,1:9514571+6, 35, 34,39, 2,13, %5
moving object 36,37 | 29,47} 1,39 | 15,7 | 4 10,18 | 10
o Volume of 24 35 7,2, |34,28,1 9,14, 35, 34,| 35, 6,
stationary object | 35 [35,40(17,15 38 4
6, 18, |35, 15,|28, 33,| 8,3, | 3,19, 28, 30,(10, 13,| 8, 15,
9 |Speed
38,4018,34| 1,18 | 26,14 | 35,5 36,2 | 19 35,38
_ 18, 21,10, 35,35, 10,|35, 10, 35, 10, 19,17, 1, 16,
10 |Force (Intensity) 19, 2 -
11 140,34 21 |14,27 21 10 |36, 37
1 Stress or 19, 3, 35, 39, 14, 24,
pressure 27 19, 2 10, 37
14, 26, 22,14,113,15,| 2,6,
12 |Shape
9,25 19,32 32 (34,14
Stability of the
_ 13,27, 39,3, | 35,1, | 32,3, 27,4,
13 |object's 13,19
. 10,35(35,23| 32 |27,16 29,18
composition
27,3, 30, 10, 19, 35,
14 |Strength 35,19 35
26 40 10
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11 12 13 14 15 16 17 18 19 20
16 Duration of action| 19, 3, |14, 26,| 13,3, | 27, 3,
of moving object | 27 |28,25| 35 10
Duration of action
16 |by stationar 39,3
y_ y 35, 23
object
35, 39,(14, 22,| 1, 35, |10, 30,
17 |Temperature
19,2 119,32 32 [22,40
[llumination 32, 3,
18 |, . 32,30 35,19
intensity 27
19 Use of energy by |23, 14,| 12, 2, |19, 13,15, 19,
moving object 25 29 417,241 9,35
Use of energy b 27,4,
g0 | o0 O NSy DY 3%
stationary object 29,18
22,10, (29,414, 35, 32,126, 10,]19, 35, 2,14, 16,6, | 16,6,
21 |Power 16
35 | 2,40 }15;317 284410, 38 17,25 19 (19,37
14, 2, 19, 38,| 1,13,
22 |Loss of Energy 26
39,6 7 132,15
23 Loss of 3,36, |29, 35,| 2, 14, |35, 28, |28, 27,|27, 16,|21, 36, 1,6, (35, 18,(28, 27,
substance 37,10 3,5 |30,40(31,40| 3,18 [18,38(39,31| 13 | 24,5 |12, 31
Loss of
24 . 10 10 19
Information
) 37, 14,10, 35,3, | 29,3, |20, 10,|28, 20,|35, 29,| 1, 19, |35, 38,
25 |Loss of Time 1
36,4 (34,17| 22,5 |28,18|28,18|10,16|21,18|26,17 |19, 18
Quantity of
10, 36, 15, 2, |14, 35,| 3,35, | 3,35, | 3,17, 34,29, 3, 35,
26 |substance/the 35, 14
14,3 17,40(34,10 (10,40 31 39 16,18 | 31
matter
. 10, 24,| 35,1, 2,35, |34,27,| 3,35, |11,32,]21, 11,
27 [Reliability 11,28 36, 23
35,1916, 11 3,25 6,40 | 10 13 127,19
28 Measurement 6,28, | 6,28, |32, 35,| 28,6, | 28,6, |10,26,/ 6,19, | 6,1, | 3,6,
accuracy 32 32 13 32 32 24 28,24 32 32
Manufacturing 32, 30, 3, 27,
29 . 3,35 30,18 3,27 19,26 3,32 | 32,2
precision 40 40
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11 12 13 14 15 16 17 18 19 20
20 Object-affected | 22,2, | 22,1, |35, 24,|18, 35,|22,15,| 17,1, 22,33, 1,19, | 1,24, | 10, 2,
harmful factors 37 | 3,35 (30,18 37,1 |33,28|40,33| 35,2 |32,13]| 6,27 | 22,37
15, 22,
a1 Object-generated | 2, 33, 35 1 35, 40,|15, 35, 23 21, 39,122, 35,19, 24,| 2, 35, {19, 22,
harmful factors  [27,18| ' 27,39 22,2 31’ 16,22 2,24 139,32 6 18
Ease of 35,19, 1,28, |11,13,| 1,3, | 27,1, 27, 26,|28, 24,28, 26,
32 35, 16 1,4
manufacture 1,37 113,27 1 10,32 4 18 | 27,1 | 27,1
. 12,32, |15, 34,32, 35,(32, 40,| 29, 3, | 1,16, |26, 27,13, 17,| 1,13,
33 |Ease of operation
12 129,28 30 |3,28 |8,25| 25 13 [ 1,24 | 24
_ 1,13, 11, 14,+111, 29, 15,1, | 15,1,
34 |Ease of repair 13 2338 1 4,10
2,4 2,9 28,27 13 128,16
Adaptability or 15, 37,135, 30,1 35,:3, | 13, 1, 27,2, | 6,22, |19, 35,
35 . 35,16 2,16
versatility 1:8 14 32,6 | 35 3,35 | 26,1 (29,13
% Device 19,1, 129,43, | 2,22,{:2,13, .10, 4, 2,17, |24, 17,| 27, 2,
complexity 35 |28, 15 | 17191 28428, 15 13 13 129,28
Difficulty of
, 35, 36,(27, 13, 11,22, 27,3, {19, 29, |25, 34,| 3, 27, | 2, 24, 19, 35,
37 |detecting and 35, 38
_ 37,321 1,39 39,3015,28(39,25| 6,35 |35,16| 26 16
measuring
Extent of 15, 32, 26,2, | 8,32, | 2,32,
38 , 13, 35 18,1 (25,13| 6,9
automation 1,13 19 19 13
. 10, 37,14, 10, 35, 3, |29, 28,35, 10, |20, 10,|35, 21,26, 17,35, 10,
39 |Productivity 1
14 134,40(22,39|10,18| 2,18 | 16,38 (28,10 | 19,1 | 38,19
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21 22 23 24 25 26 27 28 29 30
) Weight of moving |12, 36,| 6,2, | 5, 35, |10, 24,]10, 35,| 3, 26, | 1,3, |28, 27,|28, 35,|22, 21,
object 18,31(34,19| 3,31 | 35 |20,28|18,31|11,27|35,26 (26,18 |18, 27
) Weight of 15,19,(18,19,| 5,8, |10, 15,/10, 20,| 19, 6, |10, 28, |18, 26,| 10, 1, | 2, 19,
stationary object | 18,22 (28,15|13,30| 35 |[35,26(18,26| 8,3 | 28 |35,17|22,37
Length of moving 7,2, | 4,29, 15, 2, 10, 14,128, 32,|10, 28, 1, 15,
3 _ 1,35 1,24 29, 35
object 35,3923,10 29 29,40 4 |29,37(17,24
Length of 10, 28, 30, 29, 15, 29,32, 28,| 2, 32,
4 , , 12,8 | 6,28 24, 26, 1,18
stationary object 24,35 14 28 3 10
Area of moving |19, 10,[15, 17,{10; 35, 29, 30, 26, 28, 22,33,
5 _ 30, 26 | 26,4 29,9 2,32
object 32,18 |30, 261 2, 39 6,13 32,3 28, 1
Area of 17,1, 10,14, 10,35, -2, 18, |32, 35,|26, 28, | 2, 29, | 27, 2,
6 . , 17, 32 30, 16
stationary object 30 (18,39 4,18 1°40,4 | 40,4 | 32,3 | 18,36 |39, 35
. Volume of 35,6, | 7,15, (36,39, T 2,6, 129, 30,| 14,1, |25, 26,|25, 28, |22, 21,
moving object 13,18 13,1634, 10| 34,10 7 |40,11| 28 | 2,16 (27,35
Volume of 10,39, 35, 16, 2, 35, 35, 10,|34, 39,
8 . . 30,6 35,3
stationary object 35, 34 3218 16 25 |19,27
19, 35,14, 20,]10, 13, 10, 19,11, 35,128, 32,10, 28, | 1, 28,
9 |Speed 13, 26
38,2 (19,3528, 38 29,38127,28| 1,24 32,2535, 23
_ 19, 35, 8, 35, 10, 37,14, 29, 3, 35, |35, 10,28, 29, | 1, 35,
10 |Force (Intensity) 14,15
18, 37 40,5 36 |18,36(13,21]23,24 37,36 |40, 18
1 Stress or 10, 35,| 2, 36, |10, 36, 37, 36,|10, 14,110, 13,| 6, 28, 3 35 22,2,
pressure 14 | 25 | 3,37 4 36 [19,35| 25 | 37
35, 29, 14, 10, 10, 40,28, 32,|32, 30,| 22, 1,
12 |Shape 4,6,2| 14 36, 22
3,5 34,17 16 1 40 | 2,35
Stability of the
_ 32,35,| 14,2, | 2,14, 15, 32, 35, 24,
13 |object's 35, 27 13 18
n 27,31 39,6 | 30,40 35 30, 18
composition
10, 26, 35, 28, 29,3, 29,10, 3, 27, 18, 35,
14 |Strength 35 11,3 3,27
35, 28 31,40 28,10 27 16 37,1
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21 22 23 24 25 26 27 28 29 30
Duration of
. 119,10, 28, 27, 20,10,| 3, 35, | 11, 2, 3,27, |22, 15,
15 |action of moving 10 3
. 35, 38 3,18 28,1810,40| 13 16, 40 | 33, 28
object
Duration of
. 27,16, 28, 20,| 3, 35, |34, 27,10, 26, 17,1,
16 |action by 16 10
, . 18, 38 10,16 31 | 6,40 | 24 40, 33
stationary object
2,14, 121, 17,21, 36, 35,28, 3,17, |19, 35,/32, 19, 22, 33,
17 |Temperature 24
17,2535, 38 | 29, 31 21,18130,39| 3,10 | 24 35, 2
[llumination 13, 16, 19,1, 11, 15,
18 |, , 32 13,11 1,6 1,19 3,32 [15,19
intensity 1,6 - I .26, 17 32
19 Use of energy by | 6, 19, |12, 22,435, 24, 35, 38,|34, 23,19, 21,| 3,1, 1, 35,
moving object | 37,18 |15, 24| 18,5 - 19,18416,18 | 11,27 | 32 6, 27
20 Use of energy by 1128, 27, 'B, 35, 10, 36, 10, 2,
stationary object 18, 814 . 31 23 22,37
19, 22,
21 |Power 32,2
31,2
21,22,
22 |Loss of Energy
35, 2
23 Loss of 35,10, (33, 22,
substance 24,3130, 40
Loss of 22,10,
24 .
Information 1
. 24, 26,35, 18,
25 |Loss of Time
28,18 | 34
uantity of
Q y 35, 33,
26 |substance/the 33,30
29, 31
matter
N 11, 32,|27, 35,
27 |Reliability
1 2,40
28 Measurement 28, 24,
accuracy 22,26
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21 22 23 24 25 26 27 28 29 30
Manufacturing 13, 32,135, 31, 32, 26, 11, 32,
29 . 32,2 32,30
precision 2 110,24 28,18
20 Object-affected (19, 22,(21, 22,33, 22,|22, 10, |35, 18,|35, 33,|27, 24,|28, 33,
harmful factors | 31,2 | 35,2 {19,40| 2 34 129,31 2,40 |23, 26
a1 Object-generated | 2, 35, |21, 35,| 10, 1, |10, 21, 129 3,24, 24,2, 3,33, | 4,17,
harmful factors 18 (2,22 | 34 29 ’ 39,1 140,39| 26 (34,26
Ease of 27,1, 15, 34,132, 24,135, 28, |35, 23, 1, 35,
32 19, 35 24,2
manufacture 12, 24 33 (18,16 34,4 | 1,24 12,18
_135,34,1 2,19, |28, 32,| 4,10, | 4, 28, 17,27,25,13,] 1, 32, | 2, 25,
33 |Ease of operation 12,35
2,10 | 13 | 2,24127,22(.10, 34 8,40 | 2,34 [35,23|28,39
i 15, 10,| 15, 1,42, 35, 32,1, | 2,28, |11,10,] 10, 2, 35, 10,
34 |Ease of repair 25,10
32,2 32,1934, 27 10,25110,25| 1,16 | 13 2,16
- Adaptability or | 19,1, [18,-15,115, 10, ot 08 3, 35, |35, 13,| 35, 5, 35, 11,
versatility 29 1 2,13 ’ 15 8,24 11,10 32, 31
% Device 20, 19,110, 35, 35,10, 699 13, 3, [13, 35, 2, 26, |26, 24,|22, 19,
complexity 30,34 | 13,2 28,29 ’ 27,10 1 |10,34| 32 |29,40
Difficulty of
. 18,1, | 35, 3, | 1,18, |35, 33,18, 28,| 3, 27, |27, 40,|26, 24, 22,19,
37 |detecting and
_ 16,10 (15,19(10,24 127,22 | 32,9 |29,18| 28,8 |32, 28 29,28
measuring
Extent of 28,2, 35, 10, 24, 28, 11, 27,128, 26, |28, 26,
38 . 23,28 35, 33 35,13 2,33
automation 27 18,5 35,30 32 [10,34(18,23
. 39, 20, (28, 10,28, 10,13, 15, 1,35, | 1,10, |18, 10,]22, 35,
39 |Productivity 39, 38
10 129,35(35,23| 23 10,38 (34,28 | 32,1 |13,24
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Feature 31 | 32 | 33 | 34 | 35 | 3 | 37 | 38 | 39
1 Weight of moving| 22, 35, | 27, 28, |35, 3, 2,| 2,27, | 29,5, | 26, 30, | 28, 29, | 26,35 | 35, 3,
object 31,39 | 1,36 24 128,11 | 15,8 | 36,34 | 26,32 | 18,19 | 24,37
) Weight of 35, 22, 28.1.9 6,13,1,| 2,27, 19,15, | 1,10, [ 25,28, | 2,26, | 1,28,
stationary object | 1, 39 Y 32 |28,11| 29 |26,39(17,15| 35 | 15,35
3 Length of moving 1715 1,29, [15,29,| 1,28, |14,15,| 1,19, | 35,1, | 17,24, | 14,4,
object ’ 17 35,4 10 1,16 | 26,24 | 26,24 | 26,16 | 28,29
Length of 15, 17, 30, 14,
4 , , 2,25 3 1,35 | 1,26 26
stationary object 27 7,26
5 Areaof moving | 17,2, | 13,1, 15,17, [ 15,13, 4530 14,1, | 2,36, |14, 30, | 10, 26,
object 18,39 | 26,24 | 13,16°( 10,1 ’ 13 126,18 | 28,23 | 34,2
Area of 22,1, 1,18, | 2, 35, 10, 15,
6 , , 40,16 | 16,4 LA 384 6 23
stationary object | 40 36 | 30,18 17,7
Volume of 17,2, | 29,1, | 15,.13; 29, 26, | 35, 34, (10, 6, 2,
7 . . 10" | 15,29 | 26, 1
moving object 40, 1 407, 130,12 4 16,24 | 34
Volume of 30, 18, 2,17, 35, 37,
8 . . 35 1 1, 31
stationary object | 35, 4 26 10, 2
2,24, 135,13,132,28,| 34,2, | 15,10, | 10, 28, | 3, 34,
9 |Speed 10, 18
35,21 | 8,1 |13,12 28,27 | 26 4,34 | 27,16
_ 13,3, | 15,37, 1,28,3,| 15,1, | 15,17, 26, 35, | 36, 37, 3, 28,
10 |Force (Intensity) 2,35
36,24 | 18,1 25 11 118,20 | 10,18 | 10,19 35, 37
Stress or 2,33, | 1,35, 19,1, | 2, 36, 10, 14,
11 1 2 35 35,24
pressure 27,18 16 35 37 35, 37
1,32, | 32,15, 1,15, 116,29, (15,13, | 15,1, | 17, 26,
12 |Shape 35,1 2,13,1
17,28 | 26 29 1,28 39 32 |34,10
Stability of the
_ 35, 40, 32,35, 2,35, 35,30, 2,35, | 35,22, 23, 35,
13 |object's 35,19 1,8, 35
n 27,39 30 10,16 | 34,2 | 22,26 | 39,23 40, 3
composition
15,35, | 11,3, | 32,40, |27,11,| 15,3, | 2,13, | 27, 3, 29, 35,
14 |Strength 15
22,2 110,32 | 25,2 3 32 | 25,28 | 15,40 10, 14
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B e 5 < g
Worsening g 5 o| 3 § ; 3l 24 < =
Feature | € Q|6 8| o e |E£E| 2 288 2| 2
T | e & g - |8 & S 53¢ g o
D =] % =) y— o 8 n (&) OB 8 e o -g
5 E|lw §| O |8 ¢l g8 E293 5| o
_ L5 = % S | = 2 B o £ T| a
Improving 5 < S < 2
Feature 31 | 32 | 33 | 34 | 35 | 3 | 37 | 38 | 39
Duration of
. . 21, 39, 29,10, 1 1,35, | 10,4, |19, 29, 35, 17,
15 |action of moving 271,41 12,27 6, 10
) 16, 22 27 13 129,15 39,35 14,19
object
Duration of
. 25, 34, 20, 10,
16 |action by 22 | 35,10 1 1 2 1
. . 6, 35 16, 38
stationary object
22, 35, 4,10, | 2,18, | 2,17, | 3,27, | 26,2, | 15,28,
17 |Temperature 26,27 | 26, 27
2,24 16 27 16 |35,31119,16 | 35
18 [llumination 35,19, |19, 35, | 28, 26, | 15,17, | 15,1, | 6, 32, 39 15 2,26, | 2,25,
intensity 32,39 (28,26 | A9:1118;16 | 19 13 ' 10 16
Use of energy by 28, 26, 1,15, 115,17, | 2,29, 12, 28,
19 . . 2,35,6 19,35 35,38 | 32,2
moving object 30 17,28.| 13,16 | 27,28 35
Use of energy by | 19, 22, 19, 35,
20 _ g)-/ y pu i 1,6
stationary object | 18 16, 25
2,35, 26,10, | 26,:35,{-35,2, | 19,17, | 20, 19, | 19, 35, | 28, 2, | 28, 35,
21 |Power
18 34 10 110,34 | 34 |30,34| 16 17 34
21, 35, 35, 32, 35, 3, 28, 10,
22 |Loss of Energy 2,19 7,23 2
2,22 1 15, 23 29, 35
5 Loss of 10,1, | 15,34, 32,28, | 2,35, | 15,10, | 35,10, | 35, 18, | 35, 10, | 28, 35,
substance 34,29 | 33 2,24 | 34,27 2 28,24 110,13 | 18 | 10,23
Loss of 10, 21, 13, 23,
24 ) 32 | 27,22 35,33 35
Information 22 15
. 35,22, 135,28, | 4,28, | 32,1, 18, 28, | 24, 28,
25 |Loss of Time 35,28 | 6,29
18,39 | 34,4 [ 10,34 | 10 32,10 | 35,30
Quantity of
3,35, | 29,1, 135,29,| 2,32, | 15,3, | 3,13, | 3,27, 13, 29,
26 |substance/the 8, 35
40,39 | 35,27 | 25,10 | 10,25 | 29 |27,10| 29,18 3,27
matter
o 35, 2, 27,17, 13,35, |13, 35, | 27,40, | 11,13, | 1, 35,
27 |Reliability 1, 11
40, 26 40 8,24 1 28 27 | 29,38
" Measurement 3,33, | 6,35 | 1,13, | 1,32, [13,35,]27,35,|26,24,| 28,2, |10, 34,
accuracy 39,10 | 25,18 | 17,34 | 13, 11 2 10,34 | 32,28 | 10,34 | 28, 32




orsening| £ 5 S E |2 5] & 529w 5| 2
Feature | 2 8| 0© §| & © |EZ| g 2og =] 3
O e & g - |8 & S 53 ¢ g o
3|8 5| < °S |g ol © 25 IL 5| 3
5 E|W | © | g2 g8 E2Qd 5| o
Improving 5 < & < z
Feature 31 | 32 | 33 | 34 | 3 | 36 | 37 | 38 | 39
29 Manufacturing 4,17, 1, 32, 25 10 26, 2, 26, 28, | 10, 18,
precision 34,26 35,23 | 18 18,23 | 32,39
20 Object-affected 24,35, 2,25, 35,10, [ 35,11,]22,19,| 22,19, | 33,3, |22, 35,
harmful factors 2 128,39 2 ]22,31|29,40]29,40| 34 |[13,24
a1 Object-generated
harmful factors
Ease of
32
manufacture
33 |Ease of operation
34 |Ease of repair
Adaptabilit
- p“ y or
versatility
Device
36 _
complexity
Difficulty of
37 |detecting and
measuring
28 Extent of 27,4,1,
automation 13 34,3 13 35 10
. 35,22,135,28, |1,28,7,| 1,32, | 1,35, | 12,17,
39 [Productivity
18,39 | 2,24 10 | 10,25 | 28,37 | 28, 24
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