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A practical synthesis approach of leaf alcohol (cis-3-hexen-1-ol) is finished. A series of esters
from a mixture of cis and frans 3-hexen=1-ol afe prepared. :The correlation between fragrance and
their moleclar structrues are studied. And from this, some useful new perfumes have been found.

Key words: 3-hexen-1-ol, ester, synthesis, fragrance study.
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Crystallization of Noncrystalhne SnO, *

Chen Zuyao Zhang Han ‘QlanYltal
(Department of KpphedChemlSt!'y)
Fan Chenggao

- (Center of Structure-eifd' ‘Elem,ent Analy'éis): ,

R - .. Abstract-
. AR . . SRR RSP HAE AP L PR S R
" Crystallization of ‘noncrystalline SO, prepared by chemical mothod is studied -at differ-
- ent- temperatures and under various-irradiation- conditions. Tt is founid ‘that' noncrystalline -
SnO0; is stable below 200°C and is crystallized gradually over 200‘C Needle-like SnO; crys-
tal and whisker could be grown from noncrystalhne SnO; under xrradlanon of elebtron ‘beam

~.:and *°Co y-ray.’ Core e i

oave Gt L Yl
"»:Key words: 'nonctystalline SnO; ;: crystallization, radiation.

SnQ,, with rutile structure and D}, space group, ‘has been widelyastucjlied because ef .it's'interesting
n-type semiconducting property which i§’the reason why SnO, become excellent gas sensor matenal for
determination and alarming of inflammable,"explosive and’ harmful gases. Thus the p:eparation of
‘variods ‘forms SnOy; and:their. propertm have been paid close attentlon to. Tt 1t 1s nece&cary 10 pomt out
that: the investigation of ultrafines including noncrystalline and nonoctystallme Sno, meterial for gas
sensors’have ‘become ‘more ‘and more significant{!}; - Tt is-obvious that the. workmg temperature of gas
sensitive elemerit made of nonoctystalline SnO; material is lower than that. polycrystalhne SnOg maten—

al at the sameé sensntlvntym "However, the working stability and reproducnbxhty of the former need

e et RN -

- & Received \S;ptem;ier 14, 1990. S :
- % iThis ptoject has been subsidized by, Laboratory of Internal Friction & Defects in Solid, of Institute of Solid State Physics and the

University of Science & Technology of China, Academia Sinica, Hefei, China.
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Fig. 1 Electron diffraction pattern and TEM micrograph x 105 of primary SnOs product

further study. In this paper the stability to thermal and irradiation treatment of noncrystalline SnO,

was studied with electron radiation in H-

800 Analytical Electron Microscope . Although irradiation ef-

fect of noncrystalline substances has been widely investigated in recent years®®, a few inorganic com-

900C
700C
i‘
B h ﬁ 500 !
300C
e SRR
_.m-l.lsﬁac-u
100~
ﬁsﬁg&-
120 4 60
28

Fig. 2 x-l:ny diffraction patterns of sampies
heated at different temperatures

pounds or materials have.

Noncrystalline SnO, was prepared by hydrolysis of A.
R. SnCly, and chemical method of low-temperature plasma
from the system of anhydrous SnCl, and pure oxygent", re-
spectively. Morphology observation and electron diffraction
was performed with H-800 Analytical Microscope and X-ray
diffraction patterns were taken with a Japan Rigaku D/
MAZX-rA X-ray diffractometer using monochromate high-in-
tensity Cu K, radiation (A=1. 5418 A ). The X-ray diffrac-
tion pattern (Fig. 1(50°C)) and electron diffraction pattern
(Fig. 2(50°C)) show that the SnQ; synthesized by hydroly-
sis or chemical method of low-temperature plasma exhibits an
amorphous state. Their average diameter is less than 100 A
when the heat-treatment temperature is lower than 250°C.

The primary product SnO; was heated in a furnace for
10 hrs at 100°C, 150°C, 200'C, 300°C, 500C, 700CC
and 900°C respectively, then cooled down naturally. The X-
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ray powder patterns of the samples obtained were shewn in F;gi2, which demonstrates that noncrys-
talline is stable below 200°C , the diffraction lines become sharper over ZﬁOC . the diffraction lines
become sharper over 200°C and the grain size grows li'p slowlf_. And finaily the SnO; is completely
crystallized at 700°C. Same result was also obtained from the analysis of the electron diffraction pat-

terns of above SnO, samples.

Jcesiizs jpon 8% 138 3t@S1i28

Fig. 3 Electron dilfraction pattern (a) , TEM micrograph X 60> 10*(b) and TEM micrograph X 2 X 10%(c) of the
sample under electron beam radiation

Noncrystalline SnO, was irradiated under strong electron radiation (accelelating voltage 80kV)
for 10 minutes, and y-ray from 6 X 10* curre **Co resource for several hundred hours (miximum
dosage) respectively. From the TEM micrograph after 10 miriutes electron radiation (Fig. 3(b)) it is
clear that the needle-like crystal can be grown up from noncrystalline SnQO, while electron diffraction
spots on Fig. 3 (a) exhibit obvious directionality. It is interesting that the needle-like crystal was
grown in orientational way, the reason of which needs further investigation. For the sample irradiated
by y-ray, sputtering phenomenon of noncrystalline SnO;, as observed from TEM, would be de-
creased, and amorphous SnO; could be crystallized with accumulﬁted dose. Fig. 4 is TEM micrograph
and electron diffraction of the sample where accumulated dose reached 236 mega-rad. It can be seen
that tin oxide whiskers are grown from amorphous SnQ; bulk material. In this way we may prepare

Sn0; nanon-size ultrafine material for special purpose.
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Fig. 4 TEM miérograph 2% 10%(a) and electron diffraction pattern (b) of the sample at accumulated dose 236
mega-rad

The authors would like to thank professor Zhang Manwei at Department of Applied Chemistry of USTC for his
valuable supports and helpful discrssion.
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Abstract

Various cases of computer-simulated time domain response are constructed to simulate
the real experimental response with high damping, close modes or repeated roots. The multi-
excitation time domain method (METDM) is performed on all these computer-simulated re-
sponses. Around 500 simulated computations are done; 96 of them are chosen to show the
significant power o_f the METDM in identification of modal parameters with high damping,
close modes or repeated roots. It is clear that the technique of exciting multiply and process-
ing all data simultaneously is much more powerful than the single excitation technique.

Key words; experimental modal anlysis, parameters identification, time domain.

1 TIntroduction

In theory, excitation at a single location should provide all necessary data to define all the modal

Received December 26,1990.
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parameters of :a structure.. In.practice, however,;a«nyvugiyen-éxciter location will be near or.at the
riodes of some important structural modes; therefore:either these ‘modes .will. not appear. in. the response
or: their: modal pasticipation factor: will be:too small-to be identified, In, pasticular it is-difficultsto, i~
dentify closely spaced modés,. repeated roots or modes: with high- damping using. a smgle exciter;loca-
tion. The:trend: in-experimental, modal: analysis of large istructures. is to-get @, set of response: data from
multiple-exciter locations and use all these data simultaneously, -The-main advantage of this technique
is that it yields.a: set of>globally consistent-and.- more accurate. modal parameters.. Fhis technique also
shows significant power-in identification of modat. parameters with_high-modal density, repeated,raots
and ‘high :damping:- 7 icx CloeTr e, el e T o Lonliob . E s
- The'purpose of this paper is to'investigate.how powerful this technique:is in: 1dem:.fying modal;pa—
rameétérs¢ with. high modal: density, repeated: roots:-or high:idamping. .,Our . method of ‘identifying .the
rhodal paramenters;ireferred 'to. as multi-excitaion:time domain/ method . .(METDM),,- is. based on the
polyreference method'’:?) combined. with some other modal parameter identification-techniques. .. .. .
2. Th«this papér:computer-simulated .unit:impulse: responses-with known, modal' parameters as input
data were processed for different numbers of exciters and for wvarious noise: levels to simulate actual ex-
periments.
Identification results show that the mulu-'é;&;xtatl‘:)nﬁéé}éhnique is better able to handle modal anal-
ysis problems with high modal density, repeated roots or high damping.
“In order to-distinguish.between the computational and physical modes,van * “overall: modal confi-
dence factor”*}(OAMCF) is used in our method. 1w citouin t o Tt L

2 Construction of the Simulated Unit Impulse Rsponse Function

L= uul~~ e

The formula for constructing the comput’er-simul‘ated unit impulse response function is

By = 3) ¢“¢"exp7a(ﬂ Dok Blheght o DM -

b}
_‘,..',,:' N frog -;'"‘1_“,;_ ' REEE P AN SR PR O TE RPN

where i is the measurement position

Jj is the cxciter position e D oupangeelt
n is the number of samphng time interval

ci ¢.xsthekthmode sﬁape B Y S S F PR PO T e d
4& §A%+Whﬁ_-§— ‘ S

" ounis the kth undamped natural frequency
&is the kth modal dampins factor T A el mie Ul o
p is a parameter of the kth mode

et E s . .
SN FEEE AR St Lo i

4t is sampling time interval
* indicates complex conjugate
The first five mode shapes of a shell obtained from time domain modal analysis of a circular
cylindrical shell with a slot {J were chosen to construct our computer-simulated responses.
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For simplicity , in forming these unit impulse response functions the five damped nature frequen-
cies were assigned as 10 Hz, 20 Hz, 30 Hz, 40 Hz and 50 Hz, the five damping factors were saaigned
equally as 0. 01000, the five complex p's were assigned as (0. 01, 1), (0. 02,2), (0. 03,3), (0. 04,
4) and (0. 05,5), and the sampling time interval At= 0. 004 second. These are our basic sets of
modal parameters. some of the values were changed later according to our needs in each study. The
response level of each mode is deternined by the factor #;,/p, which is related with exciter position.

In order to simulate an actual experiment, different cases of noise level, calculated on a rms per-
centage of the noise to the signal, were superimposed onto the unit impulse responses.

The OAMCEF is defined as the percentage of qualified stations to the total measurement stations
(including the assumed stations). In our study, there are three different standards of the qualified sta-
tion, and OAMCEF is correspondingly divided into three different levels. In the first level of OAMCE,
the qualified stations are those whose MCF values are from 0. 96 to 1. 050 in amplitude and within 10°
of 0. 0°in phase. Similarly, for the second level of OAMCF, the MCF values of qualified stations are
from 0. 90 to 1. 100 in amplitude and within 15° of 0. 0° in phase, and for the third level of OAMCF
are from (. 60 to 1. 5 in amplitude and within 46° of 0. 0° in phase.

-3 Study of Identification of Modal Parameters for Three Different Conditions

The modal frequency and damping factor are obtained from the eigenvalue a,—ib, of the system
matrix of the tested structure by the following formulas:
exp(— Gioy + iwa) At = @ + iba

ol 2 2
& = 2m,,.dtm(a* + b))

g z‘l—ctan_‘(b;/m)

where a,-ib, is the kth eigenvalue of the system matrix,

wy is the damped nature frequency of the kth mode.
3. 1 Study of High Damping Factor {

In this study, we keep our basic parameter sets, except &, in forming our unit impulse response.
The ten cases chosen for ¢ are shown in Table 1. For each & two kinds of cxcitation, POE (ﬁosition of
exciter) at 1 and at 1 and 2, are performed with RNS (ratio of noise to signal) equal to 0. 05. A total
of 20 simulations were made. The identified results for RNS=0. 05 are given in Fig. 1.
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Table 1 Input data of cases of ten damping for a five distinct frequency set (10. 00, 20. 00,
30. 00, 40. 00, 50. 00 Hz) for each case of &

10 cases of ¢

1 2 3 4 5 6 7 8 9 10

RNS 0. 05 0. 05 0.05 0.05 0.05 0.05 0.05 0. 05 0.05 0. 05

g 0. 00000 0.00200 0. 00500 0.01000 0.05000 0.10000 0.20000 0.5000 0. 80000 0.90000

R% >5 o \ : 3 7 ]r\ 7
i I \ I"; = 30Hz

R

8 case

ig. 1 Indentified results of ten cases of damping for a 5 distinct frequency set, RNS=10. 05
94 .relative error of natural frequency
No sign represents the mode can’t be identified
In the case of RNS=0. 05 the results of both frequency and damping factor for POE at 1 and 2

are better than for POE at 1. As ¢ increased to 0. 80000 and 0. 90000, no modal parameter is identi-
fied for POE at 1, but some of the modes are identified for POE at 1 and 2. For example , in this
case, the maximum frequency error for all fiv;e modes is less than 2% for POE at | and 2, but 14.
1% for POE at 1 when ¢ < 0. 1. From Fig. 1. It can also be seen that the unidentified modes start
from the mode with higher frequency and higher damping factor.

3.2 Study of Close Modes

There are two kinds of close modes used in this study. The case 1 close modes was constructed by
setting all of the five frequencies equal to 30 Hz and changing the values of the five modal damping

factors ¢ to form 4 different cases. Five ¢'s in each of the four cases are shown in Table 2.
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Table 2 Input data for case 1 close modes

F & of different modes
case RNS
(Hz) 1 2 3 4 5

0. 001

1 30. 00 0.00100  0.00500 0.00800 0.01000 0.01500
0. 050
0. 001

2 30. 00 0. 01000 0. 02000 0.03000 - 0.04000 — 0.05000
0. 050
0. 001

2 30. 00 0.02000  0.04000 0.06000 0.08000 0.10000
0. 050
0. 001

2 30. 00 0. 10000  0.20000 0.30000 0.40000 0.50000
0. 050

For each case, three cxcitation situations, POE at 1, at 1 and 4, andat I, 2, 3, 4, 5, were consid-
ered with RNS=0. 001 and 0. 05, respectively. The identification results corresponding to RNS= (.
001 and 0. 05 are given in Fig. 2.

NIM 5 &% A% & 5§ = £ a\
4= ./0—-—0—- - ’,A— —-A\\
§ 7 L “ 3
3 ° 2 e
2k -
|l N el RNS = 0. 050
1 1 1 L 1 1
1 2 I 1 2 3 1
case case

Fig. 2 Identified results of case | close modes for RNS=0. 001, 0. 050

It is obvious that the identification accuracy of the close modes improves and the number of the i-
dentified modes increases as the number of exciters increases. For the case of RNS=0. 05, identified
maximum frequency error for all five close modes in 4 cases is less than 6. 6% for POE at 1, 2, 3,
4, 5, but there are one to three modes among the five modes in 4 cases unidentified for POE at 1.

For the case 2 close modes, we keep our basic modal parameter sets except for the frequency and
damping of the 4th mode. We change the frequancy from 40 Hz to 30. 01 Hz, 30. 05 Hz and 30. 10
Hz, respectively, in order to form 3 cases of close modes at frequency 30 Hz. For each case of the
three close modes we change the value of damping factor £ seven times, so there are totally 21 differ-
ent situétions. The values of the frequency and damping factor in this simulation computation are giv-

en in Table 3.
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Table 3 Input data for case 2 close modes
(F3=30.000 Hz, Fy=F3+A4F,AF=0.010,0. 050,0. 100 Hz)

each AF for each case of §

7 Cases of

1 2 3 4 5 6 T

RNS 0.00 0.05 0.00 0.05 0.000.05 0.000.05 0.000.05 0.000.05 0.000.05

Ga 0.01000  0.01000  0.01000 0.01000  0.01000 0.01000  0.01000

G4 0.00100  0.00500  0.01000 0.05000 0.10000 0.20000 0.50000

For each situation, we consider two kinds of POE, POE at 1 and atl, 2, 3, 4, with RNS=0. 001
and 0. 05, respectively. The identified results of the close modes, with respect to RNS=0. 001, are
given in Fig. 3.

R%

el i B =

100

50

10

2 4 6 case

Fig. 3 Identified results of case 2 close modes for RNS=0. 001
It is shown that the identification accuracy of close modes, specifically for identification of natu-
ral frequency, improves in most cases as the number of exciters increases. The conclusion is similar to

the case 1 close modes.
3.3 Study of Repeated Roots

In order to further test the identification capability of the multi-excitation technique, 4 cases of 5
repeated roots are studied. In forming the computer-simulated responses with repeated roots, we set all
of the five frequencies equally to 30 Hz and changed the damping factor ¢ to form 4 different cases.
The values of frequencies and damping factor are shown in Table 4. For each case, three different
POE, at 1, at 1, 2andat 1, 2, 3, 4, 5, respectively, are considered with RNS=0. 00 and 0..05
The identified results are shown is Fig. 4, with respect to RNS=0. 00 and 0. 05, respectively.

Table 4 Input data for 4 case of 5 repeated roots

case
1 2 3 4
RNS "~ 0.00 0.05 0.00 0.05 0.00 0.05 0.00 0.05
F(Hz) 30. 00 30. 00 30. 00 30. 00

(4 0.00100 0. 01000 0. 10000 0. 50000
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i RNS = 0.0 Ji NS 005
A _A// /1;“
L D e 2\ e - = pl e e
A~ — —A A ./‘
= O+ =—0— . —0 - o—: —0—. @
1 2 S m— I 2 o
case case

Fig. 4

Tdentified results of 5 repeated for RNS=0. 0, 0. 05

In the case of single cxcitation, only one mode can be identified for most cases; sometimes. no

mode was identified at all. In the case of 2 exciter locations, more repeated roots are extracted. In the

case of 5 exciter locations, all of the five repeated roots are identified with high accuracy both in fre-

quency and damping factor. In the case of RNS=0. 05, identified maximum frequency error for the
five repeated roots is less than 4. 3% for POE at 1, 2, 3. 4, 5, when ¢<<0. 1.

4 Conclusion

The number of modes cxcited and the accuracy of the modal parameters identified are dependent

NOE
1|s2 4
RNS
0 ol| A #*
0.00L | © 2| #
0.050 | @ *

NOE ;the number of exciters

INIM ; the number of identified modes

on many factors. such as the way of exciting, the
position and the number of cxciters, etc.
According to our study, it is clear that increasing
the number of exciters is efféctive in improving the
accuracy of identification of modal parameters for
systems with high modal density, repeated roots or
high damping. The more excitation positions we
take, the more information we get, the greater the

number of modes that can be identified and the

greater the accuracy of the results obtained.
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A Discussion on Mesozoic Overthrust in South China

Chen Jiangfeng Zhou Taixi
(University of Science and Technology of China)
Xing Fengming Xu Xiang
(Anhui Institute of Geological Sciences)

K. A. Foland

(The Ohio State Unwersity ,USA)

Abstract

Precambrian granodiorite aged about 900 Ma from southern Anhui and northeastern
Jiangxi provinces is intruded into Banxi group low grade metamorphic rocks. The Banxi
group rocks are found in the Puling formation (Qingbeikou series) volcanics as xenoliths.
Therefore, the Banxi group is older than 900 Ma. Based on the Sm-Nd mineral isochron, it
is found that Fuchuan ophiolite from southern Anhui is about 935 Ma old and Zhangshudung
ophiolite from northeastern Jiangxi about 1034 Ma old. Proterozoic ophiolite and Banxi
rocks cannot be explained by a mesozoic collision. Geologic observations and Sm-Nd isotopic
dates presented in this paper and by others do not support the south China overthrust model.
The data offered here favor that the collision between the Yangtze and Cathysia blocks hap-

pened in the late Proterozoic era.

Key words; tectonics, ophiolite, Banxi group, southern Anhui, northeastern Jiangxi.
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The Chermcal Composmon of the Contmentali:Crust in ijlang
o ~Reg10n, Northwestern Chma "
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Li Tong Li Feng Man Fasheng Ni Shoubin
" ‘(Department of Earth and Space Sciences)*
AbStta_Qt i J H

Based on the’ daba from geographxeal, geologxeal, geophyswai and .geochemxcal survey in Xinjiang
tesion, northW‘ésre'i"n"China, the thodel of t.he'éominéntal'crust in thisregion-is studied in detail. There
~are five tecton,ie uniw in thk resion, i. e Altay fold system " Jungar fold system, Tianshan fold sys-
1tem, Tar;m Pla;form, and westertl Kunlun fold system. th the ctustal model , d‘the petrochemxeal

‘dawhthe, av(er;;ge chemieal oomposit;on apd the abundance of maaot Ielements m Xm,uang cn;st are cal-

cwand PxPlofe.d‘ T e > D T TS S PO P g it .oy B
AR LT RN o N R A L P S i BT RN IETU
LR IG E R T AT R T v G AR ey e e
‘Key words; -Xinjiang region ’ model of contmental crust, average chemxcal composmon ’ abundanoe
of chemical elements a5 o o= ' :
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A new method of colour identification suitable for mtelhgent robots is proposed m tlus

* paper.” A-colour=identification system based:dn this is described,in the mean, time the-poelim-

inary experimental results are presented. In this method,the advanced CCD is adopted, and :-, :

i~ the ‘intégtal of the chromatic- power spectrum of a. coloured body is used. The-experimental
‘ resulrt are most SAtISTACtOrY: - == .. .l .t L SLLleh e gt T ondut @b iiei! e bl
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* Puifing the last decade), quick ‘developriient has:takefr.;place’ in: the field..of industrial . robats and

robotics.” As oneé of the riost importént aspects of advanced robatic techrioldgy,. robotic vision has been
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ah active rcsearch area wlnch attracts many researchers all ovér thé-world . The object of robotic vi-
sion is not only to-acquire the three-dnmensxonal information of.a: spacial body, but also to obtain its
colour information. _

Meanwhile, with the development of modern industry,the colour quality monitoring of the prod-
ucts has played an important role in such industrial fields as textile-printing »paper-making, painting,
glass, rubber etc.. " ..o T - R . . . .o

Up to now, the existent instruments for colour measurement can be classified in principle as two
groups; the spectrophotometers and photoelectric colorimeters. The photoelectric colorimeters work by
superimposing filters in front of the receivers. Therefore, the accuracy of the instruments depends up-
on the matching accuracy of the filters, where it is difficult to make high resolution. Hence, the accu-
racy and stability of the instruments are not quite favourable. The other type of instruments, the spec-
trophotometer, ieasurés the’ spectrum -distribution” of the ‘measured body’and provides the colour pa-
rameters throush calculations. Because of ms hlgh accuracy and stability, it gains many applications.

However, it is not a universally suitable and wxdely acceptable instrumant for robotic vision system,
for the problem of size, portability, speed etc. . ‘Therefore,. it.is the objective of the present work to

_ develop a vision system, which can after improvement, quickl).' and precisely , realize the colour identi-
fication and can also acquire the ‘spatial-infofmation of thié bady such as shape, size and position.

5 . .
N B

2 Principles of the Mctlwd

When we calk of colour, generally use the traditional method to determine colour parameters -
through the calculations of the CIE tristimulus value ,which has the shortcomings such as large calcula-
tion and low resolution. ‘-~ T et T

Our method is that:the surface colour. is judged. by the spectral .power distribution of the measured
'body.“'f’ ST e TLrl i mn St e . L B Lo :

-It is'noted that fhe colour of:a body is related to the physxcal composition of .the llsht. m When a -
beam of light is incident upon the surface of the body, the spectral composition of the reflective or
transimissive light will change. Namely,it depends on the following factors

~ The first factor ig'the speétral composition of the light from the source, which is represented by the A
relative spectral power distribution S(4).

The second factor is the modulation to the incident light by the body to be measured, wlnch is
represented by the modulating function @(4). R

Therefore, the spectral composition of the reflective or transimissive light becomes § ().)cp(l) If
the spectral response characteristic of.a receiver is- 8(4) ,then the light-signal received by the receiver is
T(A) =8 P(AB(A)=R(A)@(A) swhere R(A)=8(A)B(A).. Here R(A)and.U(A)can be measured,
then we can get the values @ (A)at all wavelengths. The collour identification can also be realized
through the processing the distribution of @(4). ) '

If we pursue further, we are naturallyled to- the consideration :of: the chromatic spectrum. In
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general, a surface is white when: it possesses a high reflection factor at all wa\;elengths over the spec-
trum. When the reflection factor at all wavelengths is reduced,
the surface appears grey. And when one part of the spectrum is
absorbed more than another, -the tint of the surface will change If
we measure the spectral quality of the light reflécted from;&ifferent
coloured surfaces, we find that red surface reflects hrshly at the
long-wave end, but the reflectmg powér falls off in' the regron
600nm and remains small over the rest of the spectrum. A yellow
surface usually absorbs heavily at the short-wavé.end up to about
480nm, but reflects well from 600nm onwards, a green surface
reflects maximally between 480nm and 560nm, and absorbs hrgh

ly at either end of the spectrum; a blue surface reflects well in the
short-wave region up to 530nm and absorbs elsewhere, (See Fig.

1.) Fig. 1 Chromatic spectrum curve
Fig. 2 shows the CCD’s spectral response characteristic curve . 1.blue; 2-weak bluey 3-green-
R(2) measured. by out experimental device. ‘It contains: the spec-.... .. 4-ye!léw—sreen,: S-yellogw

tral power distribution S(A)of the light source. e - Gorange-redy7ored-pusple

Therefore, when the reflection: light of a coloured surface is. recerved by CCD, its. spectral re-
sponse characteristic-will be U(4) =@(A)R(2). And the average output of the CCD is the mtegral,

‘[ U(z)dz—j PDRGA

'But the mtegral and the colourrty have very good correspond—
% mg relatron shrp. Thus accordmg to thrs mtegral, the colour
. 1dennfxcatron is reahzed. When measurmg m a practrcal situ-

o, (Alnm) :
400 600 800 atron, ‘we can get the colour mformatlon by careful cahbra-

tion and suitable checks
Fig. 2 COCD’s spectral response

characteristic curve R(2)

Furthermore, CCD has shown many other abvantages
] over other semiconductor candrdates, e. g ‘the hrgh reeolu-
tion, high dynamic range, and high signal-noise ratiof?). All of these show that the new m_ethod and
device are particularly suitaple,igor; ihtelllgerxt ro_hott . R T '
3. . Structure of the Measuring Device. . . . ... .. . | “ .
 The blook diagram of the device Is shown in Fig, 3. The device is composed of optical part elc-
trical part.and computer. The.light from the source is split into two beamsby the beam 8plltte1: ,,;oh'e
for measurement and .the other for. compensating the. fluctuation of the source by the photocell.“ When
the focused beam ls,ncrmally incident on the surface of the sample, the reflectrve hght is focused and
incident on the CCD. After a signal is recewed and A/D conversion is completed, the output from
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CCD is sent to Apple TI microcomputer, and the result'is then given after the process. .

TR e H R S N SRR oy o

stabilizer of
power supply

S AT o T
5 . B Voo et

Fig.3 ~ Structire of the deviée - ’ R
R N SN R TR R

Some ‘more illustratlons are given as follows; - =~ - T

(a) Optrcal part Much attention should be paid: to' the decrease:of background noise,:the increase.
of the dynamxc range and the signal-to-noise ratio. T I L R R

‘(b)Biectﬁcal‘and interfacmg part; Thé CCD sensor has 2592 serising elements and is driven by a
two-phase clock.’ The normal driving frequency is 1 MHz. The interface supplies the .clock; starting
signal and sampling signal for the driving circuit and the signal conditioning circuit. To realize the cy-
cle mterval samplmg s the startmg srgnal requrred by CCD should be exactly synchronous with the first
samphng signal o :

( c)Software part As mentroned above, the output frequency from CCD is lM‘Hz Therefore,
hrsh speed data samplmg 1s requxred The A/D converter we use can’t meet the reqmrement. Here,
we use the >method of cycle interval sampling.( R :

AL L e v e Py e s e
4 Measured Results and Discusslon . A '

REPS

suring channel,not mcludmg the compensating charinel:” Thé Fesulf is shoWn in Fxg. 2.

(2) We rneasured thirty four types of chromatic spectrum curves @(2) ,using spectromcter. And
the measured data are made smooth-processing by a micro-comptter:* ‘Se'\‘/e'r‘él"tyni‘cal chromatic spec-
trum curves among them are shown in Fig. 1. The every chromatic spectrum @(A)is separately multi-
plred by R().) ,and the mtegral of ( AJR(A) is calculatéd”’’ From the intégral , the felationship curve of
the colourity ahd chromatic spectrum mtegral ‘are obtained! This'is'shown:as the solid lifie in Fig. 4.
v (3) The 'vérious colours aré measiited’ by ‘our expenmenta[ device.: ‘The output fromi CCD'is the

praucally measured mtegral of f/().) “The’ relationship curve betWeen 'the practxcally thaeasured inte-

r TN [
o SR Y R ey T "



£33 ' _ Study an Rdbot Calour Vision 51

gfals and the colourities is shown as the dashed line in
Fig. 4.

From Fig. 4, weisee thizfthe practicalxh&asurei\‘ent e
curve and the theoretical calculation curve are in very
good agreement. »

From these results, it can be cancluded that differ- .. | 0"

ent colours have different integrals.;z‘qngfgcpording to the: i o pT

corresponding relatlonshnp, the coloureds can be identi—
T : / Fig. 4 Gomparison between the

practieally measured curve and
matic power spectrum of the cloloured su:fgpp, ;ihs,‘n'gea,-;;; 7+ the theoretically calculated curve
—theoretically calculated curve

fed. Therefore as long as ihe mtegral of the wﬁole chro-‘

sured, its colour is determined. the measured data of the
. --practically measured curve
several typical colours are shown in Table 1.

i T B et o g Tebled Memswiehremltes o it g

St~ T R_WNES
sample colour | cODi M e oE s onleutitedvalier e D
popommbeny | el g 54 G B R O ) By o i puolintesml 8D
1 blue 1.8231 e P 21050814 e v
2 weak blue 1.9493 ' 20. 2210
3 geen - CMaOT0E . v & AL RLSERy L E i
4 yellow-green 2. 3562 i iyl i20.8988L € 0
5 yellow 8. 1949 43.8101
6 orange-red 3.1035 43. 6668
7 red-purple 2. 1896 27. 4648

5 Conclusions

Through practical measuring, it proves that our method is practical. After further improvements,
our method can meet requirements for robot colour visual system, ahd may be applied to the colour
quality monitoring and measuring of the chromatic spectrum in many industrial fields, such as textile
printing, painting,glass, rubber etc. (. -
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Modal Theory of Linear Defective Vibration System

Yang Qianjin Zhang Peigiang
(Dept. of Prec. Mach. and Instrum. ) (Dept. of Mod. Mech. )
Li Chuanqi

(Dept. of Prec. Mach. and Instrum. )

Abstract

The modal theory is presented for the vibration system whose system matrix can not be trans-

the vibration analysis,and upon this,the free response, the forced response and the transfer function of

the system are presented. The complex modal theory is pointed out as the special case, and the relation

is shown clearly. To check the correctness of the theory ,a two degrees of freedom vibration system is

studied ,and the free responses of the system are calculated by the modal theory: T_'he results show an

good agreement with the those obtained by direct numerical integration.

Key words. linear vibration system, defective system, modal theory.
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Numerical Investigation of the Vapour-Liquid

Flow in a Vaporization Pipe

Huo Ran Fan Weicheng
( Department of Engineering Thermophysics)

The two-fluid model is a new method proposed recently to calculate the two-phase flow problem.
In sogvihg the governing equations of each phase, it also considers the momentum, energe and mass
transmission between the two phases. The objective of this work is by using this model to calculate the
vapour-liquid flow through a heated pipe. The result seems physically reasonable. This shows that the
two-fiuid model is a potiential way for analysing two-phase flow, but some of its assumptions have not

yet been verified, and need improving in accordance with experiments.

Key words; two-phase flow, vaporization pipe, numerical study, two-fluid model.
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A Simple Heat-Resistance Method for the Solution
to Heat Conduction Undergoing Solidification

Chen Zeshao
( Department of Engineering Thermophysic)
Abstract
The solution to heat conduction undergoing solidification can be easy and can have first order ac-
curacy with the heat resistance method, which is based on the assuming that phase-latent heat and ob-
vious heat of the body are concentrated on the phase change interface for the heat release. The solidifi-

cation of plate half limitless thickness and a cylindrical body is solved with the method.

Key words: heat conduction, solidification, heat-resistance method.
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Calculation of Plug Flows With Chemical Reactlon Usmg Algonthm '
of Combined With Difference and Monte Carlo Method

Chen Ymang anng Guoxm

(Departnwnt o,f Engmeermg ’l'lzezmrwpysws)

L R Apstrets oo o mm e AR L
" The probability ‘density Function (pdf) equatiofi of scalar is solved by ‘using an ‘algorithm which
combines finite différence with Monte Carlo method. Tt is.shown that the profiles of Tean quantity are’
in agreement! with the analytic ‘solution &henﬂ the chemical ‘feaction 'rafqns proportional to the scalar;
the results are feasonable when the reaction rate: obeys the Arrhemus law. The mfluenee “of stochastlc

partlcle number and: time’ step on: the results is also. studled

Key words; probability density function, stochastic particle, ensemble, Monte Carlo method.
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The Text-Independent Speaker Recognition

Dai Beigian Xin Wen Zhao Wendao

(Depm;tmenf of Electronic Technolugy Fundametal )

Abstract

This paper proposes a new utility method to acquire speakaer-identifying features information
from voices. The digital signal overlap processing is used in this method. which is testified by the spec-
tral analysis. Based on this methad. the text -independent speaker identigication and verification test-
ing system is developed. The recognitional effects of the LPC parameter and its tramsforms are com-

pared. And shortes utterance is used to get the more rapid recognitional speed.

Key words; speaker verification, speaker identification. speaker-identifying feature information
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The Electronic Absorption Spectrum of
[Cu(H,0),(en) ][SO, JComplex Crystal

Zhang Yugeng Li Jianmin
(Department of Modern Chemistry)
Abstract
The crystal of the title compound is synthesized in aqueous solution. The electronic ab-
sorption spectrum is determined at room temperature. By using the ligand field theory and 3d

orbits wave radial scaling theory, the d—d transition spectrum is interpreted quantitatively.

Key words; electronic absorption spectrum, scaling radial theory, complex.
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Application of Lagrangian Analysis in
Study of Wave Propagation Along One— Dimensional
Stress Bars

Chai Huayou Tang Zhiping
(Department of Modern Mechanics)

Abstract

The waveforms of particle velocity at different positions of long bars are measured by
use of the electromagnetic method, and are treated with Lagrangian analysis. The dynamic
stress-strain curves for PMMA and Nylon 1010 are obtained. This is a new attempt to study
dynamic behaviors of materials by using wave propagation method along one-dimensional

bars. v

Key words; long bar experiment, electromagnetic velocity transducer, Lagrangian analy-

sis, wave propagation ,dynamic properties of materials.
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Design of a New Photon Digital Correlator

Zhou Peiling Peng Hu
( Department of Electrical Techmology Fundamental)
Yao Kun Guo Guangcan

(Department of Physics)

Abstract

A new digital photon correlator (DPC) built on combining hardware combined with
software is introduced in the paper. Having the advantage of high speed for hardware corre-
lator and of easy realization for software correlator, the new DPC has a good cost perfor-
mance. A fast synchronous counter and a counter buffer are used in DPC in order to acquire
data from optical pulse correctly and continuously. The speed of data processing is improved
by using an advanced single chip computer MCS — 51 and parallel processing techniques with
double CPU in DPC.

Key words: photon correlation, photon digital correlator, single chip computer, paralle

procession, guess light.
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A Preliminary Research on Feldspar and the Production
Place of Ancient Pottery

Wang Changsui Liu Fangxin Yao Kunlun Cheng Tingzhu Zhang Binglun
(University of Science and Techmology of China)
Zhang Jingguo
(Anhui Institute of Cultural Relics and Archaeololgy)
Yan Wenming

(Beijing University)

Abstract

The feldspar is one of the components of pottery material. Its variety and content in
clay is related with the characteristics of parent rock of clay, and some information of an-
cient pottery can be obtained from the research on the variety and content of the feldspar in
ancient pottery. In this paper, three ancient potsherds in Xuejiagang, Lingjiatan of Anhui
and Beiyingyangyin of Nanjing ruins of the Neolithic age are analyzed. It is found that the

content of albite in the pottery is related with the excavated ruins.

Key words; increment method, feldspar analysis, production place of ancient pottery.
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Interpolation Problem of Unitary Group

Wu Hanchen
( Mining Mechanical Factory of Zhenjiang)
Abstract
The paper deals with such problems as minimum interpolation in a unitary group by
using perfect, mormal and orthogronal function system and its kernel function properties,
and obtains a function and its relevant minimun suitable to the solution of interpolation

problems in question.

Key words. unitary group,interpolation problem,minimal value function.



FEHMEBEAKREEREZS

= &% F

B X B GRS
BEW EATF R
EXA KEK BRE

13 %
WEREH: Xk #HEH
ENEH: £ %
PEHRHEAXESIE : Journal Of China University of
Zhongguo Kexue Jishu Daxue Xuebao Science And Technology
CET|, 1965 E£/)F)) (Quarterly,Started in 1965)
20 BB 3N (BB TAHD1991 F£ 9 AR Vol.21 No.3 (Sum.74) Sept. 1991
Edited by, Editorial Board of Journal of China

] . (DERERARKEERRET

REBSIET & XIS 96 S (SBEUEE 230026) University Of Science and Technology

B Bl HEMERAKEEE 96 Jinzhai Rd. , Hefei 230026, Anhui, China
BAS LT, SBRHSE ‘ Printed by . Printing House of University of Science and
T W & 2BENER Technology of China

CBARART. PEERERESR LT Distributed by;  China International Book Trading Coporation

(hEEFHE LR 399 A (P. 0. Box 399 Beijing, China)

BR%—T]S . CN34—1054 BB 1R S : 26—31 E/MRS: Q527 EHr: 3.80 T



	1
	2
	3
	4
	5

