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Foreword

This booklet is one of outcomes of the APEC/APLMFE Seminars and Training Courses in
Legal Metrology (CTI 09/2009T) titled “ Workshop on Law Enforcement Equipment for Mea-

suring the Speed of Vehicles” which was held on June 22 - 25, 2009 at the Leader Hotel,
Taipei, Chinese Taipei.

This workshop was organized by APLMF and supported by Bureau of Standards, Metrolo-
gy and Inspection ( BSMI), Electronics Testing Center ( ETC), Center for Measurement
Standards (CMS) and Industrial Technology Research Institute (ITRI) of Chinese Taipei. |
would like to extend my sincere gratitude to colleagues of BSMI and other staffs for their out-
standing preparation and speakers from member economies for their contributions. Also, spe-
cial thanks should be extended to the Program Director Toni Widhiastono and Program Execu-

tive, Ms. Joyce Yong form APEC Secretariat for their tremendous supports.

APLMF secretariat has conducted the survey among the APEC member economies con-
cerning seminar and training programs in legal metrology to find their needs as well as possible
resources available in the region. The survey showed that with the extensive use of various
kinds of vehicle speed measuring instrument in the public safety area, there is a strong demand
on how to establish the reliable metrological infrastructure, developed traceable measuring

standard, provide solid proof for law enforcement in this important field.

I would like to emphasis that it is the first time that this workshop on law enforcement
equipment for measuring the speed of vehicles. The main objective of this workshop is to assist
APEC and APLMF member economies in developing common understanding about the basic
knowledge on various of the vehicle speed measuring instruments, the current international and
or domestic standards/regulations on vehicle speed measuring instrument and thus to meet the
APEC objective of harmonizing metrology legislation with OIML international recommenda-
tions. The participants of this workshop included officials in charge of type approvals and/or
regulation of vehicle speed measuring instruments, officials from the law enforcement agencies

and National Metrology Institutes ( NMIs) as well.

During this workshop, the participants introduced the current control measures pattern ap-
proval , verification and calibration and the further development on vehicle speed measuring in-
struments of various speedometers. Representatives of the APEC/APLMF economies presented

at the workshop suggested to continue to work together, and by sharing as much information as
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possible through the APEC/APLMF forum, to progress the common objective of developing
further standards to support and progress this important field of legal metrology.

In view of the special metrological characteristics and role of vehicle speed measuring in-
strument, legal meteorology would like to work closely with authorities such as police agencies
and transportation agencies which make use of these instrument for legal purposes, in order to

ensure the accuracy of such instruments.

Due to the great contributions from the trainers and speaker as well as the effective collab-
oration between the BSMI and APLMF Secretariat, I would like to say that this training course

is certainly a fruitful activity!

Finally, I would like to express my deeply appreciate again to the APEC Secretariat’s gen-
erosity in contributing to the development in legal metrology among the APLMF member econo-

mies.

Sept. 5, 2009

Mr. Pu Changcheng
APLMF President



Summary Report

Nowadays, speed measurement devices have been widely used by traffic and police agen-
cies in order to reduce road fatalities. Life is precious. The benefits of such reduction in fatali-
ties are so huge and difficult to quantify. However, whether the device could serve its purpose
effectively heavily relies on its accuracy.

In view of the benefits of speed measurement devices contributing to society, they had
been brought into attention at the 15" APLMF meeting. Based on the discussion of 15"
APLMF Meeting, the first workshop on Law Enforcement for Measuring the Speed of Vehicles
was held on June 22 —25, 2009 at the Leader Hotel in Taipei, Chinese Taipei. This workshop
aims to bring the experts from member economies together to share the information such as con-
trol system, the legal metrology regulations as well as standards and test procedures in their
economies and present their views. Manufacturers also attended and presented the development
of the device and their views on the control system.

There were forty-three participants, including the five chairs and co-chairs, attended the
workshop from the following ten economies: Australia (1), P. R. China (1), Hong Kong Chi-
na(1l), Indonesia(4), German(2), Malaysia(1), Papua New Guinea(1), Thailand(1),
Viet Nam (1) and Chinese Taipei(30), where () indicates the number of participants
from the economy. The attendance from Chinese Taipei included supporting staff members from
Bureau of Standards, Metrology and Inspection ( BSMI) and two chairs from the Taiwan Uni-
versity, which is one of the leading universities in Asia. Some of the speakers were supported
with travel fund by APEC or APLMF. As the host economy, BSMI provided the venue, trans-
portation, field trips and meals. In addition to APLMF and APEC, the workshop was also sup-
ported by BSMI, Electronics Testing Center, Taiwan ( ETC) and Center for Measurement
Standards ( CMS) , Industrial Technology Research Institute (ITRI).

On Monday morning, June 22, the workshop started off with the opening ceremony.
Mr. GUO Su, the APLMF secretary and I, on behalf of the host economy, delivered welcome
speeches to all the participants. After the opening ceremony, the following topics were presen-
ted by speakers and discussed with all participants for three days. A list of all sessions and

presentations is given in Table 1.

Table 1 List of Topics and Presentations in the workshop

Session 1: Current Control Measures in Member Economies
Chair; Mr. Brian C. S. Shu, Co-chair: Dr. Sen-Fuh Chang

Current Control Measures in Australia

1.1
Dr. Richard Brittain ( NMIA, Australia)
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v Speed Meters the situation in P. R. China
' Mr. Sun Qiao (NIM, P. R. China)
L3 Current Control Measures in Indonesia
) Ms. Sri Rahayu Ayu ( DoM, Indonesia)
14 Overview of Current Control Measures in Malaysia
' Dr. Ahmad Sahar Omar ( NML-SIRIM, Malaysia)
s Current Control Measures in Papua New Guinea
’ Mr. Joe Magur Panga ( PNGNISIT, Papua New Guinea)
L6 Current Control Measures in the Philippines
' Mr. Samuel Socrates A. Solidarios ( NML-ITDI, Philippines)
17 Current Legal Measures on Speed Measurement Instruments in Chinese Taipei
' Mr. Jin-hai Yang ( BSMI, Chinese Taipei)
1.8 | Legal Metrology Systems in Thailand
19 Speedometer verification and management in Viet Nam
' Mr. Do Duc Luong ( VMI, Viet Nam)

Session 2: Pattern Approval ( Radar Speedometers/Laser Speedometers/Inductive
Loop Detectors)
Chair: Dr. Chen-Kang Huang, Co-chair: Dr. Sen-Fuh Chang

2.1 Dr. Sun Qiao (NIM, P. R. China)

Session 3. Verification and Calibration Technology ( Radar Speedometers/Laser
Speedometers/Inductive Loop Detectors)
Chair . Dr. Chen-Kang Huang, Co-chair: Dr. Sen-Fuh Chang

3.1 Dr. Richard Brittain ( NMIA | Australia)

3.2 Dr. Yu-Yi Cheng (CMS, ITRI, Chinese Taipei)

3.3 Mr. Gwo-Jen Wu (CMS, ITRI, Chinese Taipei)

3.4 | Mr. Toby Ting (ETC, Chinese Taipei)

Session 4; Harmonization with International Standards
Chair: Dr. Chen-Kang Huang, Co-chair: Dr. Sen-Fuh Chang

4.1 Dr. Richard Brittain ( NMI, Australia)




Session 5 Future Development
Chair . Dr. Richard Brittain, Co-chair.: Dr. Sen-Fuh Chang

Measuring Instruments

5.1
Mr. Andreas Behrens (ROBOT, Germany)

Session 6 ; Summary
Chair ; Dr. Sen-Fuh Chang
Co-chair. Mr. Brian C. S. Shu/Dr. Richard Brittain

Field Trip

6.1 Technical visit to Electronics Testing Center, Taiwan

6.2 Technical visit to Centre for Measurement Standards, Industrial Technology Re-

search Institute

At the end of all discussions, a summary session was arranged on Wednesday chaired by
Dr. San-Fu Chang, professor of Department of Bio-Industrial Mechatronics Engineering of Tai-
wan University to summarize all topics and to discuss future planning for this issue. In the sum-
mary discussion, a lot of valuable suggestions and requests for the future were proposed as fol-
lowings ;

(1) The importance of good legal metrology infrastructure to support legally traceable
measurements of vehicle speed for law enforcement purposes;

(2) The common problems faced by member economies in achieving legally traceable
measurements of vehicle speed ;

(3) The urgent need for further standards to support this field of legal metrology in the
region; and

(4) The benefits of APEC/APLMF economies working together to address this need.

Representatives of the APEC/APLMF economies present at the workshop suggested to
continue to work together, and by sharing as much information as possible through the APEC/
APLMF forum, to achieve the common objective of developing further standards to support and
progress this important field of legal metrology.

Right after the summary session, the workshop was concluded with a closing ceremony by
Mr. Lai-Ho Huang, Deputy Director General of BSMI and Dr. ZHANG Chao, APLMF Secretary.

On Thursday, June 25, a Lab tour was arranged to visit ETC and CMS, which are desig-
nated institutes by BSMI to carry out the verification and inspection of speed measurement in-
struments. The test procedures were demonstrated and the participants showed great interests

in the procedures and facilities.



In addition to the above activities, the friendship was enhanced among all the participants
by taking a boat tour and singing Karaoke together at the welcome dinner on Dian-shui River,
which is famous for its sunset and by attending the farewell dinner to enjoy Chinese seafood.

This workshop on speed measurement instruments was the first time to be held by
APLMF. BSMI would like to express our sincere and deepest gratitude to the hard work and
dedicated support provided by the APLMF secretariat, especially to Dr. ZHANG Chao and
Mr. GUO Su. We also greatly appreciate all participating economies as well as all participants,
who provided informative presentations and valuable suggestions during the workshop. Among
the economies, we particular appreciate Dr. Richard Brittain of NMI, Australia for presiding

some of the sessions and his great contributions.

Dr. Jay-san Chen
Director General

BSMI



APEC/APLMF Seminars and Training Courses in Legal Metrology
(CTI 09/2009T)
Workshop on
Law Enforcement Equipment for Measuring the Speed of Vehicles

June 22 -25, 2009
at the Leader Hotel in Taipei, Chinese Taipei

Program

1. Organizers ;
1. Asia-Pacific Economic Cooperation ( APEC)
2. Asia-Pacific Legal Metrology Forum ( APLMF')

2. Supporting Organizations :

1. Bureau of Standards, Metrology and Inspection ( BSMI)

2. Electronics Testing Center ( ETC)

3. Center for Measurement Standards ( CMS), Industrial Technology Research Institute
(ITRI)

3. Main Objective of the Workshop .
The main target of this workshop is to assist APEC and APLMF member economies in de-

veloping common understanding about the current standards and regulations on speedometers
and thus to meet the APEC objective of harmonizing metrology legislation with OIML interna-
tional recommendations. Officials in charge of type approvals and/or regulation of speedometers
are expected to attend the workshop. The lectures would be focused on the understanding of
basic construction of speedometers and current international or national standards and regula-

tions related to speedometers.

4. Topics:
1 Current Control Measures in Member Economies
2 Pattern Approval

2.1 Radar Speedometers
2.2 Laser Speedometers
2.3 Inductive Loop Detectors
3 Verification and Calibration Technology
3.1 Radar Speedometers



3.2 Laser Speedometers
3.3 Inductive Loop Detectors

4 Harmonization with International Standards

4.1 Related International Standards

4.2 Status of Harmonization in Member Economies

5 Future Development

5.1 Measuring Instruments

5.2 Verification and Calibration Technology

5. Venue and Accommodation :

Leader Hotel-Taipei

No. 83, Sec. 4, Roosevelt Rd., Taipei 106, Chinese Taipei
Telephone: (886-2) 8369-2858

Fax.: (886-2) 8369-2859

http: //www. leaderhotel. com/taipei

Accommodations

Accommodation for the participants will be prepared in the Leader Hotel-Taipei on re-
quest from the participant at a rate of NT$2,500 (about US$70). Please complete the
“Hotel Reservation Form” to make the reservation by May 20, 2009.

6. Registration ;

Please complete the attached “Registration Form” and send it to the APLMF Secretariat
by April 30, 2009 ( chairs/speakers)/May 20, 2009 (other participants).

7. Passport, Entry permission .

Every participant will be required to hold a valid passport for entry into Chinese Tai-
pei. Some foreign nationals are granted automatic entry permission upon arrival.

In case that an entry permission is required, please complete the attached “Entry per-
mission Assistance Form” and send it to the host (BSMI) by May 25, 2009. On your

request, the host will send an official *letter of invitation’ to participants for entry per-
mission application at the Trade and Cultural Offices of Chinese Taipei in the participants’
country.

For more information, please visit the Bureau of Consular Affair’s website at http: //

www. boca. gov. tw/english/index. htm.

8. Access Information .

Leader Hotel-Taipei is about 45 kilometers from Taoyuan International Airport ( the CKS
Airport). We recommend you to take the “Air Bus” that runs every 30 minutes, and it
would take about 70 minutes from the CKS Airport to downtown, Taipei Main Station,
at a cost of NT$145 and then you can transfer to Taipei MRT ( get off at Gongguan
Station) about NT$20 or take a taxi about NT$170 to the Leader Hotel-Taipei ( 37 {2
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e Taxis are convenient and relatively inexpensive. However, most taxi drivers in Taipei do
not speak English. It is most helpful to have your intended locations written in Chinese for

the driver.

9. Currency and Credit Cards:

The currency in Chinese Taipei is New Taiwan Dollars. Coin denominations are NT$1, NT$5,
NT$10, NT$20, and NT$50. Bill denominations are NT$100, NT$200, NT$500, NT$1,000,
and NT$2,000. The current exchange rate for NT dollar is about US$1 = NT$35. Foreign cur-
rency and traveler’s checks can be exchanged at most banks. International credit cards such as
VISA, American Express, Diner Club or Master Card are accepted in most hotels, restau-

rants, department stores and shops.

10. Climate and Clothing .

The weather in Taipei in June is warm. The average temperature is about 28 Celsius de-

eree. Please visit the website of the Central Weather Bureau (http: //www. cwb. gov. tw/V5e/
index. htm) for details.

11. Electricity Supply:
The electricity supply in Chinese Taipei is 110V/60Hz. In some cases, 220V/60Hz might also

be available. Always check the power supply if you have any questions.

12. Local Time:
Local time in Chinese Taipei is GMT + 8hrs.

13. Contact Persons about the Seminar .

e APLMF Secretariat (registration and travel support)
Ms. ZHENG Huaxin, Dr. Zhang Chao and Mr. Guo Su
APLMF Secretariat
AQSIQ No. 9, Madiandonglu, Haidian District, Beijing 100088, P. R. China
Tel: +86-10-8226-0335
Fax: +86-10-8226-0131
E-mail ; sec@ aplmf. org aplmf@ aqgsiq. gov. cn

e Host in Chinese Taipei
Ms. Meggie Chu
Bureau of Standards, Metrology and Inspection ( BSMI), 7F, No.20, Nanhai Road,
Taipei 100, Chinese Taipei
Tel. +886-2-2396-3360 ext. 738
Fax: +886-2-2397-0715

E-mail ; meggie. chu@ bsmi. gov. tw  metrology@ bsmi. com. tw



Program

09 : 30-10 : 30 | Registration
. . Welcoming Remarks from the host by Dr. Jay-San Chen
10 30-10 = 40 ( Director General of BSMI)
10 : 40-10 : 50 | Welcoming Remarks from APLMF Secretariat
10 : 50-11 : 00 | Group Photo
Session 1: Current Control Measures in Member Economies
Chair; Mr. Brian C. S. Shu, Co-chair: Dr. Sen-Fuh Chang
. . Current Control Measures in Australia
11 00-12 = 00 Dr. Richard Brittain ( NMIA, Australia)
Day 1 |12 :00-13 : 30 | Lunch break
June 22,
Monday Speed Meters-the situation in P. R. China
Mr. Sun Qiao (NIM, P. R. China)
Room Current Control Measures in Indonesia
BO1&B02 Ms. Sri Rahayu Ayu (DoM, Indonesia)
13 :30-15 : 00
Overview of Current Control Measures in Malaysia
Dr. Ahmad Sahar Omar ( NML-SIRIM, Malaysia)
Current Control Measures in Papua New Guinea
Mr. Joe Magur Panga ( PNGNISIT, Papua New Guinea)
15 : 00-15 : 30 | Coffee break
15 : 30-16 : 00 Current Control Measures in Philippines .
Ms. Prapussorn Moungmee ( DIT-CBWM, Thailand)
16 : 50 Leave hotel lobby for the welcome dinner by bus
18 : 15-20 : 30 | Welcome Dinner hosted by the BSMI
Session 1: Current Control Measures in Member Economies
Chair; Mr. Brian C. S. Shu, Co-chair: Dr. Sen-Fuh Chang
Day 2 Speedometer verification and management in Viet Nam
JT““e 33’ Mr. Do Duc Luong ( VMI, Viet Nam)
HeSEY 19 :30-10 1 15
Current Legal Measures on Speed Measurement Instruments
Room in Chinese Taipei
BO1&B02 Mr. Jin-hai Yang ( BSMI, Chinese Taipei)
10 : 15-10 : 30 | Discussions and key points
10 : 30-11 : 00 | Coffee break




Session 2 ; Pattern Approval ( Radar Speedometers/Laser Speedome-
ters/Inductive Loop Detectors)
Chair: Dr. Chen-Kang Huang, Co-chair: Dr. Sen-Fuh Chang

11 : 00-11 : 30 | Dr. Richard Brittain ( NMIA | Australia)

11 :30-11 : 45 | Mr. Sun Qiao (NIM, P. R. China)

11 : 45-12 : 00 | Discussions and key points

12 : 00-13 : 30 | Lunch break

Session 3. Verification and Calibration Technology ( Radar Speed-
ometers/Laser Speedometers/Inductive Loop Detectors)

Day 2 Chair: Dr. Chen-Kang Huang, Co-chair: Dr. Sen-Fuh Chang
June 23,
Tuesday 13 :30-14 : 00 | Dr. Richard Brittain ( NMIA | Australia)
R 14 : 00-14 : 30 | Dr. Yu-Yi Cheng (CMS, ITRI, Chinese Taipei)
oom
B0O1&B02 14 : 30-15 : 00 | Mr. Gwo-Jen Wu (CMS, ITRI, Chinese Taipei)
15 1 00-15 : 30 | Coffee break
15 :30-16 : 00 | Mr. Toby Ting ( ETC, Chinese Taipei)
16 : 00-16 : 30 | Discussions and key points
Session 4; Harmonization with International Standards ( Related In-
ternational Standards/Status of Harmonization in Member Econo-
mies )
Chair: Dr. Chen-Kang Huang, Co-chair: Dr. Sen-Fuh Chang
16 : 30-16 : 45 | Dr. Richard Brittain ( NMIA, Australia)
16 : 45-17 : 15 | Discussions and key points
Session 5; Future Development
Chair: Dr. Richard Brittain, Co-chair: Dr. Sen-Fuh Chang
5.1 Measuring Instruments
Day 3 : 30-10 : 8
Juney24, 09°230-10 =00 Mr. Andreas Behrens (ROBOT, Germany)
Wednesday
10 : 00-10 : 30 5.2 Verification and Calibration Technology
Room ) ' Mr. Marc Lamy ( ROBOT, Germany)
B01&B02

10 : 30-11 : 00 | Coffee break

11 : 00-11 : 30 | Discussions and key points

11 : 30-13 : 30 | Lunch break




Summary

Chair: Dr. Sen-Fuh Chang, Co-chair: Mr. Brian C. S. Shu/Dr. Richard

Brittain
Day 3
June 24, 13 : 30-14 : 30 | Discussions on summarizing all topics
Wednesday 14 : 30-15 : 00 | Coffee Break
Room . .
. . Closing ceremony ( Mr. Huang, Deputy Director General
BOT&BO2 |15 2 00-15 230 b ponit and APLMF Secretariat)
15 : 30 Workshop Adjourned
09 : 30 Leave hotel lobby for the technical visit by bus
10 : 00-12 : 00 Te(‘jhnlcal \‘/151F to Electronics Testing Center ( ETC) ,
Chinese Taipei
Day 4 ) ]
June 25, 12 1 00-13 : 30 | Lunch break
Thursday Technical visit to Center for Measurement Standards
13 :30-16 : 30| ( CMS ), Industrial Technology Research Institute
(ITRI)
18 :30-20 : 30 | Farewell Dinner hosted by the APLMF




Participants List
APEC/APLMF Seminar and Training Courses in

Legal Metrology ( CTI —09/2009T)
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APLMF Secretary, Department of Me-
1 |APLMF| P.R.China |Mr. Guo Su coreraly, Hepartment of e
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Deputy Director, 4th Division, Bu-
f Standards, Metrol d In-
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spection ( BSMI), Ministry of Eco-
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Huang Engineering, Taiwan University
Dept. of Bio-Industrial
5 | Chair | Chinese Taipei |Dr. Sen-Fuh Chang| Mechatronics Engineering
Taiwan University
Dr. Richard
6 | Chair Australia r. l,c ar National Measurement Institute
Brittain
National Institute of Metrology, Gen-
7 |Speaker P. R. China Mr. Sun Qiao eral Administration of Quality Supervi-
sion, Inspection and Quarantine
8 |Speak Malavei Dr. Ahmad Sahar | National Metrology Laboratory, SIRIM
peaker aaysia Omar Berhad ( NML-SIRIM)
) Ms. Sri Rahayu Directorate of Metrology, Ministry of
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A. Solidarios
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Ms. Prapussorn

Northern weights and Measures Center

11 |Speak Thailand
peaket — Moungmee ( Chiang Mai)
12 |Speaker Viet Nam Mr. Do Duc Luong | Viet Nam Metrology Institute
Papua New Guinea National Institute
. Mr. Joe Magur .
13 |Speaker|Papua New Guinea p of Standards & Industrial Technology
n
anga ( PNGNISIT)
Mr. WONG Tai
14 |Speaker H. K. China Wr. . Government Laboratory
ai
Directorate of Metrol Ministry of
15 |Speaker Indonesia Mr. Wayan Ariada irectorate ol Metrology, iunistry o
Trade
Regional Verification Offi f East
16 |Speaker Indonesia Mr. H. Fauzi Nor eglona crtication fee ob has
Kalimantan
Regional Verification Offi f East
17 |Speaker Indonesia Mr. Warsito Fauzi eglona crtication fee ob Bas
Kalimantan
Mr. And
18 |Speaker Germany r Andreas ROBOT Visual Systems GmbH
Behrens
19 |Speaker Australia Mr. Marc Lamy ROBOT Visual Systems GmbH
2nd Section, 4th Division, Bureau of
. o . ) Standards, Metrology and Inspection
20 |Speak Ch T Mr. Jin-hai Y
peaket Hese Tapel r Jin-hai Yang (BSMI), Ministry of Economic Af-
fairs
Measurement/ Calibration
21 |Speak Chi Tainei | Mr. Tobv Ti Technology Department
peaket Hese faipet - hoby ng Electronics Testing Center, Chinese
Taipei
Center for Measurement Standards
22 |Speaker| Chinese Taipei |Dr. Yu-Yi Cheng | (CMS), Industrial Technology Re-

search Institute (ITRI)




Center for Measurement Standards

23 |Speaker| Chinese Taipei |Mr. Gwo-Jen Wu | (CMS ), Industrial Technology Re-
search Institute (ITRI)
Taipei M ing Inst ts Associa-
24 | Local | Chinese Taipei |Mr. Peter Huang t'alpel castifing Tnstiments Associa
ion
Ist Section, 4th Division, Bureau of
25 | Local | Chinese Taipei |Mr. Bo-Chang Su | Standards, Metrology and Inspection
(BSMI)
. . Ist Section, 4th Division, Bureau of
. .. | Mr. Chiung-Ting '
26 | Local | Chinese Taipei K Standards, Metrology and Inspection
1o ( BSMI)
. . 2nd Section, 4th Division, Bureau of
. .. |Mr. Hsien-Liang )
27 | Local | Chinese Taipei Ch Standards, Metrology and Inspection
°n ( BSMI)
2nd Section, 4th Division, Bureau of
28 | Local | Chinese Taipei |Mr. Lin-1 Yeh Standards, Metrology and Inspection
(BSMI)
7th Division, Bureau of Standards
29 | Local | Chi Taipei | Mr. Tu Hsiao P ’ ’
ocd Hese faipet foot e T Metrology and Inspection ( BSMI)
Mr. Chen Cheng | 7th Division, Bureau of Standards
30 | Local | Chi Taipei ’ ’
oed s TP Ko Metrology and Inspection ( BSMI)
7th Division, Bureau of Standards
31 | Local | Chi Taipei | Mr. Ju-Chia,Ch ’ ’
oed Hese faipet r. Ju-Chia, Chen Metrology and Inspection ( BSMI)
32 | Local | Chinese Taipei |Mr. Tsung-Yi Tsai | Police Agency, Ministry of the Interior
33 | Local | Chinese Taipei |Mr. Lu, Sung-Lin | Police Agency, Ministry of the Interior
34 | Local | Chinese Taipei |Ms. Susan Fu Police Agency, Ministry of the Interior
35 | Local | Chinese Taipei |Mr. Smith Tsao RASER TECHNOLOGY CO., LTD.
36 | Local | Chinese Taipei |Mr. Jimmy Tie RASER TECHNOLOGY CO., LTD.
37 | Local | Chinese Taipei |Mr. Humphrey Kuo| Hyndai Trading Company
38 | Local | Chinese Taipei |Mr. Matthias Chu | CONFUCIAN CO., LTD.
39 | Local | Chinese Taipei |Mr. Gino Hsu Information Field Co., Litd.
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40 | Local | Chinese Taipei |Mr. S. C. Lin Central Percific
M i International ~ Technol
41 | Local Chinese Taipei | Mr. Horace Lee axgal - Jmernationa cennoiogy
Co., Lid.
42 | Local Chinese Taipei |Mr. Mark Chen Comprofit Technology Co., Ltd.
43 | Local | Chinese Taipei |Mr. Molei Chen M. Precedency Co., Ltd.
44 | Local | Chinese Taipei |Mr. Norman Chen | M. Precedency Co., Litd.
Director General, Bureau of Stand-
45 | Host Chinese Taipei |Dr. Jay-San Chen | ards, Metrology and Inspection
( BSMI)
Di 4th  Divisi B f
' o Mr. Chou, Chun- irector, t 1vision, ureau .0
46 | Host Chinese Taipei ] Standards, Metrology and Inspection
e ( BSMI)
. Section Chief, 3rd Section, 4th Divi-
. .. | Mr. Jenn-Chyi :
47 | Host Chinese Taipei v sion, Bureau of Standards, Metrology
an
8 and Inspection ( BSMI)
3rd Section, 4th Division, Bureau of
48 | Host Chinese Taipei |Ms. Meggie Chu Standards, Metrology and Inspection
( BSMI)
3rd Section, 4th Division, Bureau of
49 | Host Chinese Taipei |Ms. Ching-Ru Lu | Standards, Metrology and Inspection

( BSMI)
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Speed Vehicle Measuring Instruments and Indonesian Quality
Infrastructure with MSTQ to Control Measure Instruments

By
SRI RAHAYU, S. Si. , MT

Measure Standards & Laboratory of Metrological

L. Background

Indonesia development policy is guided by the principle for sustainable development a thriving
economy , social justice and political stability. This policy help to achieve government aim is poverty re-
duction. Especially for measurement system in economies is more important part to improvement suppor-
ted of industry and trade sector. National regulations have been made for measurement requirement of
measuring instrument in a wide range, particularly for the health, public safety and environment, be-
sides of industry and trade sector.

Indonesian quality infrastructure with MSTQ contribute to sustainable development of economies to
get the greater integration into the international trade system, companies more competitiveness and
boost private sector, public protection in commerce, health, safety and environment.

It is more important in any transportation ( motor, car, railroad, aircraft, ship, etc.) to ensure
accuracy and correct measurement of speed vehicle measuring instruments for protects of public safe-
ty. Law and regulations of legally controlled measuring instruments at Indonesian have to development
referring to OIML recommendations, where covered any kinds of object area (trade, health, safety and

environment, etc. ).
II. Speed Vehicle Measuring Instruments

The ensure accuracy and correct measurement of speed vehicle measuring instruments are more impor-
tant in any transportations (motor, car, railroad, aircraft, ship, etc.) for protects of public safety. Speed ve-
hicle is a highly significant factor in how serious the consequences of an accident can be done. The faulty
measurement of speed vehicle is significant factor of accident in roadway and other transportations. To re-
duce accident and protect public safety for especially in transportations, so national regulations should

be made to ensure accuracy and correct measurement of speed vehicle measuring instruments.
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The instrument designed to indicate the instantaneous speed of vehicle are speedometer, tachome-
ter, etc. Additional, odometer is instrument designed to indicate the distance covered by the vehicle fol-
lowing a totalisation of vehicle wheel revolutions, and chronotachograph is Instrument designed to indi-
cate and record instantaneous vehicle speed, the distance covered by the vehicle, and possibly other
parameters of the journey.

There are many kinds instruments for speed of vehicle indicator. The international recommenda-
tions OIML R55. 1981 (E) applies to speedometers, mechanical odometers and chronotachographs for
motor vehicles-Metrological regulations. These regulations explain about requirement of technical char-
acteristics and maximum permissible error (mpe) for that instruments.

For measurement speed vehicle with radar, the international recommendations OIML R91: 1990(E)
explained requirement of radar equipment for the measurement of the speed of vehicles. Scope of this
recommendation is applicable to microwave Doppler radar equipment for the measurement of traffic
speed on roads, hereafter, in short, “radar”. The recommendation states the conditions that the radar
must satisfy when the results of measurement are to be used in legal proceedings. The legal interpreta-
tion of the results of measurements, the choice of radar types and the conditions under which these in-

struments may be applied are left to national regulations.
GPS Speedometers

GPS Speedometers provide vehicle independent speed readout in automotive and marine applica-
tions. Using data received from the Global Positioning Satellite network, the GPS Speedometer calcu-
lates accurate ground speed and displays it on a clear to read, analog display. Designed the speedometer
features an easy to read dial and user selectable yellow or red backlights for night time use. They have
some satellites simultaneously, enhanced receiver sensitivity and active antenna result in fast time-to-
first-velocity-calculation as well as the ability to operate in the harshest RF environments such as can-
yons cities and harbours. Speed errors will occur in RF blackout zones such as tunnels. In the event of
an RF blackout, the speed readout will go to zero. Three dimensional velocity calculations are accurate
to 0. 2km/h and pulse output rates are updated 4 times per second. Automotive versions measure three
dimensional speed, whereas marine versions measure horizontal speed only to eradicate speed errors
due to sea conditions such as swells. GPS Speedometer can be supplied with the readout in kilometers

per hour, miles per hour or knots.
The electronic speedometer

The electronic speedometer is intended to measure traveling speed and to record the status of se-
lected locomotive engine parameters every second. It comprises a central processing unit that performs
the basic functions, two monitors that are used for displaying the measured speed values and entering
locomotive driver’s identification data and drive parameters and a speed transducer. The speedometer

can be fitted into any of railway traction vehicles.
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The monitor is mounted on every driver’s place in a locomotive. It is connected to the CPU by a se-
rial link. Monitor transmits a driver, locomotive and train identifications data to the CPU and receives
data on travel speed, partial distance traveled, real time and speedometer status from the CPU.

A locomotive driver communicates with the speedometer using the monitor; a keyboard and alpha-
numeric displays are used for authorization purposes, travel speed values are monitored on analog and
digital displays, whereas alphanumeric displays, LEDs and a buzzer signal provide information on
speedometer and vehicle status.

The speed transducer has been made using a proximity switch and a toothed wheel coupled to the
vehicle axle. An electronic testing set, a self-contained unit, has been developed for purposes of veri-
fying speedometer accuracy and testing & diagnostics of speedometer operation. The set can be used to
test both the speedometer as a whole and every component.

By rotating the speed transducer and measuring the rate of revolutions, the set tests the operation
of speed transducer. Generating digital input signals and monitoring digital outputs and communication
with the monitor and by checking the status and contents of CPU memory resources test the operation of
CPU.

Software for efficient speedometer data presentation and analysis has been developed for checking
the observance of timetable and railway traffic regulations by an engine driver. It is a standard PC appli-
cation with all the elements of Windows environment that permits fast and simple presentation of rec-

orded data in a graphical or tabular form.
Calibrations and Verifications of Laser Speedometer

Scope : this specification applies the Lidar Modul ( hereafter laser speedometer) that transmits coherent
infra-red light pulses, measures the time of flight for the laser pulses reflected from moving vehicles,

and then calculates and displays the speed of the target vehicle based on repetition rate.
Verification and inspection

Inspection of aiming distance of laser speedometers is as follows:
1. Placing the laser speedometer at 50m from the aiming distance detection device as shown

in Fig. 1.

Fig. 1 Aiming Distance Inspection of Laser Speedometer



2. The reflection side of the target device is a disk with 25¢m diameter.
3. There shall be no obstacles behind the disk.
4. Carefully aim the center of the target device of the laser speedometer, press the measuring trig-

ger and measure/record the indicated distance of the laser speedometer.
Verification of the laser power intensity of the laser speedometer:

1. Ensure that the wavelength setup of the laser power meter corresponds to the laser wavelength of
the laser speedometer to be tested.

2. Shoot the laser light of the tested laser speedometer to a high-speed light detector and send the
output of the detector to a high-speed universal counter or oscilloscope. The universal counter or
oscilloscope will determine PRR ( Pulse Repetition Rate). The device is shown in Fig. 2. 1.

3. Through the convex lens, the laser light of the tested laser speedometer penetrates the 7mm
aperture from the 100mm location and shoots at the light detector of the laser power me-
ter. Receiving continues for 10 seconds to read the maximum power of the laser light. The exper-

iment device is shown in Fig. 2. 2 (equipment allocation in reference to IEC 60825).

Fig.2. 1 PRR Detection Device

Fig. 2.2 Inspection of Laser Light Power

Detection the speed accuracy of laser speedometer requires changing the flying time of the laser pulse of
the laser speedometer via speed simulation system, to simulate the distance changes of different speeds

of vehicles. The verification is conducted as follows:
1. In the laboratory, place the testing module of laser speedometer to match the receiving/trans-
mission module of speed simulation system, which includes receiver and transmitter as shown in

Fig. 3.
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2. Based on the velocity to be simulated (v) , the simulation system will simulate the changes of a
series of distances (d) and time (¢) of moving vehicles. The formula is:

d=Cy, + 1yy/2

v=—
t

in which C,, represents the speed of light in the air ( approx. 299705663 m/s) and i, refers to the
simulated back and forth time of laser light from the laser speedometer to the target vehicles.

3. Measure the Pulse repetition rate ( PRR) and calculate the adjacent laser pulses time ().

4. Simulate the actual speed of moving vehicles with the data from (2) to (3).
. With trigger of PC speed simulation program, test the laser speedometer and speed simulation
system.

6. Speed accuracy shall include no less than ten sets of test results at various distances and speed.

Fig.3 Speed Accuracy Simulator Operation

III. Indonesian Quality Infrastructure with MSTQ and Current Metrology System

Indonesian Quality infrastructure refers here to all aspects of metrology, standardization, testing,
quality management, certification and accreditation that have a bearing on conformity assessment ( ab-
breviated as MSTQ).

Indonesian quality infrastructure contribute to sustainable development

®  Breaking down technical barriers to trade that to get the greater integration into the interna-

tional trade system.
®  Making the companies competitiveness and creates a vital basis for production based on facili-
tates the international trade in goods. This can lend a considerable boost to the private sector.

® [t is required for the establishment of institutions and the shaping of the domestic enabling en-
vironment ( good governance) and also the achievement of political objectives in the fields of
environment, health and consumer protection.

Quality infrastructure with MSTQ is supported metrology systems in Indonesian. Current Metrology Sys-



tem, in general, its fields will be classified in to measurement standard, legal metrology, industrial
standard and laboratory accreditation.
For measurement standards, National Measurement Standards of Indonesia ( NMSI) are main-

tained by four national institutes; KIM LIPI, KIMIA LIPI, BATAN and DOM.

National Measurement Standards of Indonesia have responsibility for;

establishment and maintenance of national standards,

® development and maintenance of traceability for measurement system,

®  establishment of world equivalent measurement standards,

®  contribution to maintenance of quality international measurement system,

® and development of technologies concerning measurement standards.

In line with national capability development in the field of standardization and in anticipating
World trade globalization era, standardization activities that include an integrated standard and con-
formity assessment need to have a sustainable development. It is important especially in confirming and
enhancing national products competitiveness, improving trade flow as well as protecting public inter-
ests. It is the responsibility of National Standardization Agency of Indonesia ( BSN) to provide guid-
ance, to develop as well as to coordinate national scope activities focusing on standardization.

BSN is supported by KAN ( National Accreditation Committee of Indonesia) in conducting activi-
ties related to accreditation and certification in Indonesia. The main task of KAN is to award accredita-
tion to certification bodies( such as those related to quality system, products, personnel, training, envi-
ronment management system, HACCP system and forest conservation management system) , test/cali-
bration laboratory as well as inspection and accreditation of standardization of other fields in accordance
with the requirement, and to give advices to the Head of BSN in setting up accreditation and certifica-
tion systems. KAN is authorized to give instructions to both government and non-government institutions
fulfilling the conditions set up by BSN Guide to evaluate accreditation applicants. KAN is also in charge
of assuring international acknowledgement of the certificates published by the laboratories, inspection

and certification bodies accredited by KAN.

Directorate of Metrology ( DOM)

DOM is responsible for all activities related to Indonesia’s legal metrology. Its activities cover de-

velopment of policy on legal metrology. Directorate of Metrology (DOM) is now under the Directorate



General of Domestic Trade

Ministry of Trade. Indonesia with DOM joined OIML and APLMF in

1960 and in 1999, respectively. Along with the history, DOM is in charge of enforcement of the law of

legal metrology, and represents Indonesia in the field of legal metrology.

Technical infrastructure of Indonesian legal metrology will be classified into two categories, which

type approval testing and verification. Principle of type approval testing is based on structural testing, of

which technical standard are recommended by OIML. One of the most important ideas of legal metrology

in Indonesia is the protection of consumers. Consumer protection supported by traceability for legal me-

trology becomes increasingly important along with economic development.

The following explained of main project of DOM ;

implementation of metrological control on measuring instruments and technical instructions to
RVOs,

type approval and verification/re-verification for special measuring instrument of legal metro-
logy,

development testing procedures referring to OIML recommendations for type approval testing,
install equipment and measuring instruments testing,

supervision of pre-packaged goods and measuring instrument of legal metrology,

manage of standard for legal metrology and primary standard of mass,

cooperation for development legal metrology with stakeholder in domestic, regional and inter-

national area.

Regional Verification Offices (RVOs) are organizations of local governments, which have respon-

sibility to directly implement verifications and re-verification of legally controlled measuring instruments

at local area authorities in Indonesian. DOM and RVOs is more focused at supervision & control of

measure instruments applied in commerce.



IV. Indonesia’s Metrology Policy to Control Measure Instruments ( measurement Law & regu-

lator body )

Based on the People’s Consultative Assembly ( MPR) in August 2000 issued the following hierar-
chy of legislation ;

® 1945 Constitution,

e MPR Resolution,

o [Law,

®  Government Regulation Substituting a Law,

®  Government Regulation,

®  Presidential Decree,

®  Regional Regulation.

In addition, there are also other legislative instruments in current use there are not listed in the
above hierarchy. They include Presidential Instruction, Ministerial Decree and Circular Letter. The Min-
isterial decrees are regulations to implement the government regulations and presidential decrees. The
hierarchy explained in Ministerial Letter of No. 06-27 states that the regional regulations should be con-
sistent with the ministerial decrees.

Related with regulation to control measuring instruments, there is Measurement Law No. 2/
1981. By the main purpose of Measurement Law which Government is to guarantee of the correct mea-
surement of measuring instrument used in trade, health, safety and environment in order to protect the
consumers as well as producers in particular and the public in general. The Measurement Law calls for
the use of appropriate measuring instruments in measurement undertaken as part of economic or other
activities so as to ensure accuracy and the correct measurement.

Further, Ministerial Decree ( regulation of minister) released by Ministry related to control
measuring instrument applied in health area, public safety, environment, commerce,
etc. Minister regulations in health area, public safety and environment are not referring to OIML
recommendations. They regulations are requirement of measure instruments in health area, pub-
lic safety and environment have to be calibrated with accredited laboratory by National Accredi-
tation body.

To protect of public safety in transportations and control measuring instruments of speed ve-
hicle ( motor, car, railroad, aircraft, ship, etc. ) , Ministry of Transportations have made reg-
ulations such as ministerial decrees. Purpose the regulations to ensure accuracy and correct
measurement of measuring instruments, but the regulations are not referring to OIML recommen-

dations.



For implemented Measurement Law No. 2/1981 in industrial and trade sector, DOM prepared reg-
ulations of technical standards ( KST) for type approval testing and verification in legal metrolo-
gy. Technical standards (technical manuals or testing procedures) are developed and delivered to the
regional verification offices (RVOs). DOM development Technical standards referring to OIML recom-
mendations. These regulations released with Ministerial Decree.

With Directorate General-Domestic Trade ( DG — DT) Decree No.29/DJPDN/Kp/XIl/98 about
measuring instruments for legal metrology, which metrology control of measuring instruments just fo-
cused on commerce linkage. The various kinds of legally control measuring instruments by DOM——
Ministry of Trade are Length measuring instrument, taxi meter, moisture meter, watt-hour meter, water
meter, gas meter, volume measuring instrument (wet can, dry can, tank truck, fixed storage tank,
boat tank, rail tank, standard tank, oil flow meter, working meter, fuel dispenser) , weighing instru-
ment (non-electronic weighing, electronic weighing, conveyor belt scale, hopper scale, truck scale,
weight set, etc.). Beside of that, DOM should develop regulations for supervision of pre-packages goods

and legally measuring instruments.
V. Problem Analysis of Metrology System in Indonesia

This following of identifications problem analysis of metrology system in Indonesia;
1. Current control of speed vehicle measuring instruments in Indonesian is not referring to OIML
recommendations.

2. Ministry of health, transportations and environment does not adopted OIML recommendations



( OIML systems) to control measuring instruments in their object area.

3. There is no coordination of DOM among Ministry of health, transportations and environment to
control measuring instruments.

4. DOM and RVOs do not have sufficient budget to development facility and equipment for testing
of legally controlled measuring instruments.

5. Indonesia’s type approval testing does not conducted completely due to lack facility and knowl-
edge of techniques.

6. Law and regulations enforcement for control of measuring instruments will not complete.

VI. Conclusion

® [t is more important in any transportation ( motor, car, railroad, aircraft, ship, etc. ) to en-
sure accuracy and correct measurement of speed vehicle measuring instruments for protects of
public safety. Speed vehicle is a highly significant factor in how serious the consequences of
an accident can be done.

®  (uality infrastructure with MSTQ is supported metrology systems in Indonesian. Current Me-
trology System, in general, its fields will be classified in to measurement standard, legal me-
trology, industrial standard and laboratory accreditation. Metrology systems in Indonesia with
MSTQ still always to have a sustainable development of economic, trade, industry and public
safety in health, transportations, environment, etc.

® Law and regulations of legally controlled measuring instruments at Indonesian have to devel-
opment referring to OIML recommendations, where covered any kinds of object area ( trade,

health, safety and environment, etc.).
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