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Present Situation and Thoughts of On-line Flue Gas Monitoring Systems
CHANG Ying, LIU Wenjing, WANG Zhenguo, HAN Ruiguo
(Tianjin Institute of Metrological Supervision Testing, Tianjin 300192, China)

Abstract: The flue gas emitted from stationary pollution sources has greatly increased pollution to the environment, and it is very important

to scientifically monitor the flue gas. In the paper, the authors introduce the status of the on-line flue gas monitoring systems, including automatic

air quality monitoring system ( AQMS) , continuous emission monitoring system ( CEMS) based on differential optical absorption spectroscopy

(DOAS), on-line wireless sensor network monitoring system under the internet of thing . The structure of every on-line flue gas monitoring sys-

tem, technical specification, practical applications and development direction have been described. And the relationship between the on-line gas

monitoring systems and metrological systems is discussed in this paper.

Key words: flue gas; on-line monitoring technology; metrology; fixed pollution source
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Design and Recognition of Dynamic Encoded Targets for Vision Measurement
LI Xiaodong, LIU Wei, YANG Fan, ZHANG Yang, GAO Peng, JIA Zhenyuan

(College of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: A dynamic encoded target based on stroboscopic information is proposed for meeting the demand of coded targets in the dynamic
measurement of machine vision. The dynamic encoded targets flicker according to the fixed frequency in the measurement. The flicker frequency of
targets are used to encode information. The dynamic encoded targets consist of static location features and dynamic coding features. The static loca-
tion features is used to recognize the position of dynamic encoded targets. The coded information is stored in the dynamic coded features. The de-
tection and decoding algorithm of dynamic encoded targets are designed based on the dynamic coding structure to realize rapid recognition of tar-
gets. The experimental results of the extraction of dynamic encoded targets show that the proposed targets with dynamic coding information can be

steadily extracted and they are easy to arrange and identify. Thus, the dynamic encoded targets can satisfy the requirements of dynamic visual

measurement.
Key words: machine vision; dynamic measurement; encoded targets; image processing; feature extraction
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A Measurement Method of Maneuvering Tank Rotary Bridge Based on USMN
ZHOU Wenqing', LENG Jianxing’, YE Xin', LU Xin'
(1. Zhejiang Province Institute of Metrology, Hangzhou 310039, China; 2. College of Ocean, Zhejiang University, Hangzhou 310058, China)

Abstract: This article introduces a measuring method based on Unified Spatial Metrology Network (USMN) . In large-scale engineering
measurement, one instrument in one position cannot fulfill the task. Moving instrument to different positions or more than one instrument is nee-
ded. Instead of accumulating error by Best-fit in traditional way, the USMN can reduce the cumulative error by redistributing the weights of fitting
elements. Therefore it increases the accuracy of multi-station measurement method, and provides an effective means in large scale engineering
measurement. By comparing and observing the close degree of end-to-end and changes in radial direction of two methods, the USMN has been
found closer to real situation than the traditional one.

Key words: maneuverin tank; USMN; measurement method; error; embedded parts
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The Realization of an IR Passive Positioning Method in Engineering
QI Meng', QIU Chaoyang’
(1. North China Research Institute of Electro-optics, Beijing 100015, China;
2. AVIC Leihua Electronic Technology Research Institute, Wuxi 214063, China)

Abstract: There are two types of passive positioning: single-station passive positioning and multi-station passive positioning. Based on the
analysis of several methods of passive positioning, a new method combining binocular vision and motion vision is proposed, which belongs to the
single-station passive positioning. Relevant equipment is designed and the distance calculation algorithm is realized in engineering. It is proved that

this equipment can realize the real-time passive positioning of multiple flying targets in air. The accuracy of this method is approximately +10% of

the target distance.

Key words: IR passive positioning, single-station positioning, binocular vision, motion vision
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A Novel Digital Collimation Telescope with Self-calibration
GAO Ting, SUN Anbin, MA Liqun, GAN Xiaochuan, CAO Tieze, WANG Jihu
(Large-scale Laboratory, Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: A novel digital collimation telescope with self-calibration is presented. By combining micrometric collimation telescope with CCD
camera which is used to collect the visual field of the micrometric collimation telescope instead of eyes, it realizes measurement in the whole dig-
ital visual field. Through the calibration of the CCD camera’s angular equivalent and position equivalent, the positions and angles can be calculat-

ed directly. The experimental results show that the position uncertainty of the system is superior to a laser tracker; the angular uncertainty of the

system is superior to a theodolite. Therefore, the digital collimation telescope can be used for industrial large-scale measurement.

Key words: collimation telescope; position-measurement; angular-measurement; self-calibration; large-scale
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Printed Circuit Board Assembly (PCBA) Automatic Test System for Energy Management Unit of Electric Vehicles

LIU Yiren, QI Bojin, ZHENG Minxin
(School of Mechanical Engineer and Automation, Beihang University, Beijing 100191, China)

Abstract: To solve the problem of Energy Management Unit (EMU) of electric vehicles, we develop an automatic test system. MCU of
Frescale MC9S12 series is used as master chip. Upper computer, lower computer and unit to be tested are connected with CAN. 6 different tests of
unit and its 4 types of PCBA can be tested by automatic test system. The test items can be configured highly flexible. Upper computer software
shows the test results in real time, saves the data to the database and creates the Word table. After the early testing, all tests of one kind of PC-
BA can be finished in 1 minute. The absolute error of the automatic test system is less than 0. 05V, and its fault detection rate is 100%.

Key words: energy management unit; automatic test; CAN; system framework; software architecture
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Study on Relative Attitude Measurement System for Ship-equipment Installation Reference
WANG Aijun, HE Xiaomei, LI Kun, WANG Yizhang
( Changcheng Insititute of Metrology & Measurement, Beijing 100095, China)

Abstract: A relative attitude measurement system for warship weapons reference is introduced in this paper, the composition of the system

is described. The measurement system is precisely tested, and data compensation is made. The test accuracy, after compensation, is better than

before. The measurement system can measure the relative attitude of the two platforms in real time, and the PC software has the function of real-

time displaying, monitoring and automatic saving of measurement data.

Key words: ship-equipment; reference; relative attitude; measurement system
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A Design and Application of Photoelectric Encoder
HUANG Chunhua

(Hunan Huanan Optoelectronic ( Group) Co. ,

Lid, Changde 415000, China)

Abstract: In view of the problems existing in the testing of photoelectric encoder, a corresponding detection device is developed, and the

test methods are expounded. The advantages of the detection are: small volume, convenient operation, fast testing and digital tube display of the

results. All the testing items can be done, therefore, the requirements for the rapid, comprehensive and accurate photoelectric encoder testing

can be achieved.

Key words: photoelectric encoder; detection device; detection method
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Design and Simulation of High-speed Driving Circuit for a F-P Filter
SUN Yibin, SHENG Nan
( Optical Fiber Sensor Technology Center, Changcheng Insititute of Metrology & Measurement, Beijing 100095, China)

Abstract: Fiber grating technique has gained more and more application in various fields as its rapid development. An F-P filter is the core

component of a fiber interrogator based on F-P technique. There will be non-linear and ringing phenomena in the high-speed driving circuit for the

F-P filter. This paper presents one scheme to the circuit design based on OPA552 and audions. Through the circuit simulation and experimental

verification, this design scheme can solve the problems in the high-speed driving conditions.

Key words: F-P filter; high-speed driving circuit; design; circuit simulation; OPAS552; audions
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Investigation on the Cutoff-wavelength Measurement of the Polarization-maintaining Optical Fiber
QUAN Zhike, GAO Yesheng, ZHANG Hongxi
('The 41° Institute of China Electronics Technology Group Corporation, Qingdao 266555, China)

Abstract: The cutoff-wavelength measuring methods of polarization-maintaining optical fiber (PMOF) has been investigated and the imple-

ment method has been presented. The established the cutoff-wavelength measuring device for the PMOF has realized the measurements of the fast-

and slow-axis cutoff wavelength for some kinds of PMOF, respectively. By the validation experiment, The principle factors which influence the

cutoff-wavelength measuring results have been analyzed. The built measuring system has certain significance on the relevant tests operated by those

who study and manufacture the PMOF.

Key words: polarization-maintaining optical fiber; cutoff-wavelength; measurement
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Analysis of Calibration Method for Differential Pressure at High Static Pressure
LI Qun, LI Xinwu
( Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: The accuracy and reliability of differential pressure at high static pressure have great influence on the development quality of

pressure measuring device. This paper mainly describes fundamentals of differential pressure transducer and problems in the process of its calibra-

tion, and analyses several calibration methods for differential pressure at high static line pressures, especially introduces dual piston model and

divider model. Based on experimental data, it analyses the influence of static pressure on differential pressure transducer.

Key words: differential pressure transducer; high static pressure; influence of static pressure
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Research on Calibration Method for ARINCS825 Bus
XTAO Bin, WANG Wenjian, WANG Deling, WANG Jiangiang
( Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: This article is to solve aviation ARINC825 bus device calibration problem in high-speed transmission mode. Aiming at the bus

transmission and reception characteristics, calibration items and method are proposed. Using normal standard instruments, the parameters of the

bus device are traceable to national standards in order to ensure unity of value for bus port parameters. And the method based on ARINC825 bus

devices calibration is provided.

Key words: ARINC825; bus calibration; waveform parameter calibration
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Automatic Verification of the Pointer Meter and no Interface Digital Meter Using Computer Vision System
ZHANG Xiaoming
(Wuxi Measurement and Test Center, Wuxi 214101, China)

Abstract: This paper introduces a kind of automatic verification method of measuring instrument with no computer input and output 170 in-

terface, Their representative is the pointer meter and a simple digital meter. Introduced the key problem to realize the automatic recognition of

meter indicator based on computer vision system, And then through GPIB interface connected to the verification system implementation standard

output value of automatic acquisition |

intensity of the verification.

result judgment, data storage other work, improving the accuracy of the verification work, reduce work

Key words: computer vision system; pointer meter; no interface digital meter; automatic calibration
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Analysis of Influence of Thermal Conductive Plate on Time Constant
During Dynamic Surface Temperature Calibration
ZHAO Nan, LYU Guoyi, WANG Li, LIU Danying
( Changcheng TInstitute of Metrology & Measurement, Beijing 100095, China)

Abstract: The mathematical model of surface temperature sensor in a step change surface temperature measuring device is established. The
influence of the thermal conductive plate on the time constant of measured surface temperature sensor is analysed. through the mathematical simu-
lation and calculation of surface temperature sensor at different time constants, it is concluded that when the time constant of thermal conductive
plate is 20 times greater than that of the measured surface temperature sensor, it can be ignored that the influence of the thermal conductive plate
on the time constant of measured surface temperature sensor.

Key words: surface temperature sensor; thermal conductive plate; time constant; influence analysis
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Fault Analysis on Crossover Position Deviation for the Pendulous Accelerometers
ZHANG Penghao', JIANG Cheng’, CUI Qi', YANG Guojun', HU Huiying'
(1. Changcheng Institude of Metrology & Measurement, Beijing 100095, China;

2. Air Force Military Affairs Delegacy of North, Beijing 100013, China)

Abstract: This paper, for the crossover position deviate fault of a certain type of pendulous accelerometer, analyses the mechanism through

the fault tree diagram analysis and makes experimental verification, It has concluded that the output of crossover position deviation is resulted

from the symmetrical coil deformation of signal sensor of the pendulous accelerometer, it has proposed the corrective and preventive measures in

this paper.

Key words: accelerometer; crossover position deviate; signal sensors; fault tree
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The Repair Method of Microcators
DAI Qingsheng, LI Lingmei, ZHAO Huayi, YANG Jingzi
(Tianjin Institute of Metrological Supervision and Testing, Tianjin 300192, China)

Abstract: The microcator is a tool to measure the micro displacement. It can be used in various fields. The article introduces the repair

method of microcators and it mentions the precautions in the repair process.

Key words: microcator; repair; error
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Modification of CTJ07 Optical Theodolite Test Bench

CHEN Zunan
(Shanxi Norther Machinery Manufacturing Co. , LTD. , Taiyuan 030009, China)

Abstract: The structure of the CTJO7 type optical theodolite test bench by its own reason cannot satisfy the requirement of JJG949-2011"

theodolite verification device verification regulation” , therefore, facing scrapping. In this paper, the retrofit scheme is analyzed, and the im-

provement method is detailed. The modified CTJO7 type optical theodolite now can satisfy the user’ s requirement.

Key words: optical theodolite; test bench; modification
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The Micrometer Calibrating Certificate Recording System Based on VBA
ZHENG Falu, YUAN Hong, LI Zaizheng, YANG Mingjun

(AVIC Chengdu Aircraft Industry (Group) Co., Ltd. ,

Chengdu 610091, China)

Abstract: This paper presents a method using VBA as a platform for research and development of micrometer calibrating certificate record-

ing system (MCCRS) . It introduces the structure of the system and details the design of several key modules and the error proofing function of

the system. The research and development of the MCCRS can reduce the workload, put an end to the artificially generated accidental errors and

improve the labor efficiency.

Key words: micrometer; certificate recording; VBA; mail merge; error proofing design
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Study of Reproducibility of Automatic Freezing and Saving Device in the Water Triple Point Cell
CHEN Wei, YANG Xinyuan
( Changcheng TInstitute of Metrology & Measurement, Beijing 100095, China)

Abstract: The paper introduces an automatic freezing and saving device in the water triple point cell for CIMM-TH- 0230. The reproducibili-

ty of the temperature plateau in the water triple point cell is studied with the device, and the performance of the device is evaluated. The test re-

sults show that: the change in the temperature plateau of the triple point of water with the freezing device is not more than 0. 2 mK within 48 h;

the reproducibility is less than 0. 06 mK; the repeatability is better than 0.5 mK; the temperature differences between different cells are not

more than 0.4 mK. According to the test results, the device is suitable for freezing, saving and reproducing of the water triple point cell.

Key words: triple point of water; the water triple point cell; temperature plateau; reproducibility
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Abstract: Research status of metrology and measurement technical standard in civil aircraft industry is analyzed in this paper. By summari-

zing the research route, research content and effectiveness etc, we propose the issue of the metrology and measurement technical standard re-

search in civil aircraft industry, and probe the construction principles of the technical standard system. Finally, we give some advices to improve

the metrology and measurement technical standard system in civil aircraft industry, mainly by adding metrology and measurement technical stand-

ard of large test systems and non-standard test equipment, digital measurement device equipment, product acceptance test and special and ad-

vanced test.
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