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1、 合作内容与目标（限定在一页内以宋体五号字表述）

Ⅰ. Cooperation Content and Objectives
	1． 合作内容：

1. Cooperation content：
（1） 国内外现状和发展趋势：

（1）Domestic and overseas current situation and development trend:

随着全球各地特别是发展中国家城市化和机动化进程的加快，城市交通已经成为不可忽视的能源消耗大户，同时由于机动车尾气排放所造成的环境污染日益严重，大大影响人们的生活质量。传统的交通信号协调控制系统，通过固定式或感应式双向绿波带设计，实现干道多个交叉口的交通信号协调控制，减少了车辆在交叉口的延误和停车次数，最大限度地方便了协调方向车辆的通行，提高了干道通行效率，但在一定程度上影响了非协调方向车辆的通行，往往会导致非协调方向车辆排队长度过长，延误次数和停车次数过多等系列问题，同时难以应用于早晚高峰期流量饱和情况。因此，不管是固定式还是感应式交通信号协调控制都无法响应交通需求的变化，实现全局性交通信号协调控制。
目前自适应双向绿波协调控制的研究与应用方面在国内外应用较少，主要存在以下问题：一是缺少可靠的交通检测手段，传统的地感线圈检测使用寿命较短且易受道路损坏的影响，自适应协调控制很难推广应用；二是缺少有效的自适应控制算法，自适应控制算法其本质不是响应交通需求，而是应对预测的交通需求，所以它的核心是预测。因此，如何基于深度学习和视频自适应算法，在保障协调方向双向绿波通行的同时，同时兼顾非协调方向车辆通行，是当前的研究难点。

With the acceleration of urbanization and motorization in various parts of the world, especially in developing countries, urban transportation has become a significant energy consumer that cannot be ignored. At the same time, environmental pollution caused by vehicle exhaust emissions is becoming increasingly serious, which greatly affects people's quality of life. Traditional traffic signal coordination control system, through the stationary or induction two-way green wave band design, realized more than road intersection traffic signal coordination control, reducing the vehicle in the intersection delay and the number of parking, bringing maximum coordinate direction of the vehicle traffic and improving the efficiency of the road traffic. However, to a certain extent, it affects the coordination of the direction of traffic, which often leads to a series of problems such as long queues, excessive delays and parking times of vehicles in uncoordinated directions, and at the same time is difficult to apply in rush hour traffic saturation in the morning and evening. Therefore, neither stationary nor inductive traffic signal coordinated control can respond to the changes in traffic demand to achieve global traffic signal coordinated control.

（2） At present, the research and application of adaptive bidirectional green wave coordinated control are seldom applied at home and abroad, and the main problems are as follows: first, there is a lack of reliable means of traffic detection, the short service life of traditional sensor coil detection and the vulnerability to road damage, and the application of adaptive coordinated control is difficult to promote; second, there is a lack of effective adaptive control algorithm. The essence of adaptive control algorithm is not to respond to traffic demand, but to deal with predicted traffic demand, so its core is prediction. Therefore, based on deep learning and video adaptive algorithm, how to guarantee the two-way green wave passage in the coordinated direction while simultaneously giving consideration to the vehicle passage in the non-coordinated direction is the current research difficulty.
（3） 主要合作内容：

（2）Main cooperation contents:

本项目通过中斯合作，借鉴欧盟自适应交通信号协调控制理念和成功经验，运用当前先进的视频深度学习算法，针对基于深度学习的视频自适应式绿波协调控制关键技术进行联合攻关，包括基于视频深度学习的交通流参数估算模型（包括车头时距、排队长度、饱和度等参数）、基于深度学习的视频感应式交通信号协调控制策略研究（包括协调方向初始排队影响下感应式协调控制策略、非协调方向饱和情况下感应式协调控制策略）等，兼顾协调方向车辆绿波通行和非协调方向车辆正常通行，提高交通信号控制整体效率和效益。

2. Through China-Slovenia cooperation, this project draws on the EU's adaptive traffic signal coordinated control concept and successful experience, applies the current advanced video deep learning algorithms and aims at the key technology of video adaptive green wave coordination control based on deep learning to conduct joint research, including the model of traffic flow parameters estimation based on the deep video learning (including time headway, queue length, degree of saturation and other parameters), video inductive traffic signal coordination and control strategy research based on the deep learning (including the inductive coordinated control strategy under the influence of the initial queue of coordination direction and the inductive coordinated control strategy in the case of non-coordinated direction saturation), etc., take vehicle’s green wave passage in the coordinated direction and vehicle’s normal passage in the non-coordinated direction to improve overall efficiency and effectiveness of traffic signal control.
3. 合作目标及主要指标：

2. Cooperation objectives and key indicators:
（1）合作目标：

(1) Cooperation objective:

①组建中国-斯洛文尼亚技术合作团队，突破面向交通信号控制的深度学习算法和感应式绿波协调控制方法，为国内外城市实施自适应交通信号协调控制等提供技术支撑；

① Establish a China-Slovenia technical cooperation team, break through the deep learning algorithm for traffic signal control and the inductive green wave coordinated control method, and provide technical support for the implementation of adaptive traffic signal coordinated control in domestic and foreign cities;
②在宁波市选取1条主干道进行自适应交通信号协调控制试点应用，并通过技术转移的形式通过第三方公司逐步在国内外进行推广应用；

② Selected one main road in Ningbo City for pilot application of adaptive traffic signal coordinated control and gradually promote the application at home and abroad through the third party company in the form of technology transfer;

③共同发表高水平论文2-3篇，申请发明专利或实用新型1-2项，双方互访交流1-2次，为共同申请中欧国际合作项目提供技术支撑。

③ Jointly publish 2-3 high-level papers, apply for 1-2 invention patents or utility models, exchange visits between the two sides for 1-2 times and provide technical support for joint applications for China-Europe international cooperation projects.
（2）预期技术指标：

(2) Expected technical indicators:
本项目在保证协调方向双向绿波通行的前提下，实现以下技术指标：

On the premise of ensuring two-way green wave passage in the coordination direction, the project realizes the following technical indicators:

①非协调方向车辆平均延误降低15%以上；

① Reduce the non-coordinated vehicle delay by more than 15% on average;

②交叉口车辆尾气排放降低15%以上。

② Reduce the vehicle emissions at intersections by more than 15%.

4. 预期经济和社会效益：

3. Expected Economic and social benefits:
（1）经济效益：

(1) Economic benefits:
随着目前国内大中城市快速机动化和城镇化，交通拥堵问题仍将长期存在，而干线绿波协调控制是提高城市主干道效率、减少交叉口停车次数和延误的一个重要手段。本项目研究成果在保障主干道绿波通行的前提下，可有效减少对相交的次干道或支路的影响，避免了传统双向绿波在实际应用中的局限性，市场应用前景广阔。本项目在宁波进行试点，形成具有自主知识产权的基于深度学习的自适应交绿波协调控制方法，一方面有望通过技术咨询或技术转移等方式在国内外其它城市进行项目实施和推广应用，获得良好的经济效益。

With the rapid motorization and urbanization of large and medium-sized cities in China, the problem of traffic congestion will still exist for a long time. Green wave coordinated control of trunk roads is an important means to improve the efficiency of urban trunk roads and reduce the number of parking and delay at intersections. The research results of this project are that it can effectively reduce the influence on the intersecting secondary trunk road or branch road on the premise of guaranteeing the green wave passage of the main road and avoid the limitation of the traditional two-way green wave in practical application, so it have a broad market application prospect. Piloted in Ningbo, the project form an adaptive cross green wave coordinated control method with independent intellectual property rights based on deep learning. On the one hand, it is expected to implement and promote the project in other cities at home and abroad through technical consultation or technology transfer to obtain good economic benefits. 
（2）社会效益：

(2) Social benefits:
本项目实施后，在保障正常交通流情况下主干道双向绿波通行的前提下，可有效减少非协调方向车辆通行延误，并减少初始排队影响对协调方向绿波通行的影响，提升双向绿波协调控制整体效益，降低车辆燃油消耗和汽车尾气排放，有效促进双向绿波协调控制技术在实际中的应用范围，对于缓解城市交通拥堵、提高城市主干道通行效率等具有积极的促进作用，带来显著的社会效益。

After the implementation, the project can effectively reduce the vehicle passage delay in non-coordinated direction and the influence of initial queuing on green wave passage in coordinated direction, improve the overall benefit of bidirectional green wave coordinated control, reduce vehicle fuel consumption and vehicle exhaust emissions, and effectively promote the application of bidirectional green wave coordinated control technology in practice. It plays a positive role in easing urban traffic congestion and improving urban trunk road traffic efficiency, thus bringing significant social benefits.


2、 合作可行性（限定在两页内以宋体五号字表述）

Ⅱ. Feasibility of cooperation
	1． 中方科研能力：

1. Chinese scientific research capability

宁波工程学院是一所由宁波市人民政府举办的全日制普通本科院校。2010年被教育部列入“卓越工程师教育培养计划”首批实施高校，2015年成为浙江省应用型建设试点示范高校，2016年入选国家产教融合发展工程建设高校，成为全省应用型本科高校联盟首届理事长单位。宁波市自2017年起在我校设立中东欧国家引智工作站，每年专门拨付相应工作经费针对中东欧国家开展相关合作。2019年5月，我校成立校级国际合作平台“一带一路”科技教育交流合作中心，致力于与“一带一路”沿线国家开展科技交流及相关合作工作。

Ningbo University of Technology is a full-time general undergraduate university sponsored by Ningbo Municipal People's Government. In 2010, it was listed by the ministry of education as one of the first batch of universities to implement the "Excellent Engineer Education Training Plan". In 2015, it became the pilot demonstration university of applied construction in Zhejiang province. In 2016, the university was selected as the construction of colleges and universities for the national industry-education integration development project and also became the first chairman unit of Provincial Applied University Alliance. Ningbo city has set up Central and Eastern European Talent Initiative of Ningbo in our university, and corresponding funds is allocated to carry out relevant cooperation with CEE countries every year. In May 2019, Ningbo University of Technology set up a university-level international cooperation platform"'The Belt and Road' Science and Technology Education Exchange Center", which is committed to carrying out scientific and technological exchanges and related cooperation with countries along the " The Belt and Road " route.
   研究团队所在交通运输工程学科为浙江省一流学科和宁波市重点学科，建有宁波市智慧交通协同创新中心和宁波市城市交通重点实验室，主要从事城市智慧交通、交通规划设计、道路交通安全等学科研究和社会服务。团队完成了包括国家自然科学基金、科技部政府间科技合作项目在内的多项省部级以上科研项目，更立足宁波、面向宁波开展了一大批有影响的交通咨询研究项目。现年均科研经费1000万元左右。自2013年起，重点开展“一带一路”沿线中东欧国家国际科技合作研究，2013年首次获得国家外国专家局“高端外国专家项目资助”，2015年以后平均每年获得国家外国专家局资助经费近百万，近年来共完成或正在承担7项科技部国际合作项目。

The transportation engineering discipline where the research team is located is a first-class discipline in Zhejiang province and a key discipline in Ningbo city. It has established Ningbo intelligent transportation collaborative innovation center and Ningbo city key laboratory of urban transportation, which are mainly engaged in urban intelligent transportation, traffic planning and design, road traffic safety and other disciplines research and social service. The team has completed a number of provincial and ministerial research projects, including the national natural science foundation of China and inter-government science and technology cooperation project of the ministry of science and technology, and carried out a large number of influential transportation consulting and research projects based in Ningbo. The average research funding is about 10 million RMB. Since 2013, carrying out research on international scientific and technological cooperation between CEE countries along the Belt And the Road was developed as emphases. In 2013, the team was funded by the "high-end foreign experts project" of the state administration of foreign experts affairs for the first time. Since 2015, it has received nearly one million RMB of annual funding from the state administration of foreign experts affairs. In recent years, it has completed or is undertaking 7 international cooperation projects of the ministry of science and technology.
团队组成：①郭璘博士/教授 ②王波博士/教授  ③张敏捷博士 ④张水潮博士/教授 ⑤胡丹娟/经济师 ⑥宛岩/讲师 ⑦周继彪博士/副教授 ⑧杨仁法教授
Team members: ①Professor/Dr. Guo Lin ②Professor/Dr. Wang Bo ③Dr. Zhang Minjie ④Professor/ Dr. Zhang Shuichao ⑤Hu Danjuan/ Economist ⑥Wan Yan/Docent ⑦Associate professor/Dr. Zhou Jibiao ⑧Professor Yang Renfa
项目组主要人员的成功案例

Successful cases of key members of the project team

（1） 近五年取得的代表性成果，主持完成（已验收）的国家级项目或省部级重大项目名称、计划类型、资助经费、完成情况以及取得的社会、经济效益。

(1) The representative achievements in nearly five years, and the name, plan types, funding, completion and the social and economic benefits of the national or provincial projects presided (Accepted) by them.

· 科技部中国/斯洛伐克政府间科技例会交流项目：基于无人机平台的智能交通系统创新性研究（8万）

· Ministry of science and technology, China/Slovakia intergovernmental science and technology meeting exchange program: innovative research on intelligent transportation system based on unmanned aerial vehicle platform(80,000RMB)
· 科技部中国/俄罗斯政府间科技例会交流项目：航空公司生产运营评价监测系统研究（8万）

· Ministry of science and technology, China/Russia intergovernmental science and technology meeting exchange program: research on evaluation and monitoring system of airline production and operation（80,000RMB）
· 国家自然科学基金项目：混合非机动车流交通特性研究（50万）

· National Natural Science Foundation of China: Research on traffic characteristics of mixed non-motor vehicle flow(500,000RMB)
· 国家社科基金教育学项目：农村剩余劳动力转移培训实效研究（12万）

· Education project of national social science foundation: research on the effect of transfer training of rural surplus labor force(120,000RMB)
· 浙江省自然科学基金项目：电动自行车和普通自行车混合的非机动车流交通特性研究（10万）

· Zhejiang natural science foundation project: research on traffic characteristics of non-motor vehicle traffic mixed with electric bicycles and ordinary bicycles(100,000RMB)
· 浙江省哲学社会科学基金项目：城市轨道交通运营安全风险评估与管理策略研究（5万）

· Zhejiang social science foundation project: research on operation safety risk assessment and management strategy of urban rail transit(50,000RMB)
· 浙江省教育厅科研项目：公交都市目标下的城市交通发展战略研究（0.5万）

· Scientific research project of Zhejiang Education Department:  research on urban transportation development strategy under the transit metropolis goal(5,000RMB)

· 宁波市社科规划项目：区域轨道交通建设与都市区功能布局研究（1万）

· Ningbo social science planning project: research on regional metro construction and metropolitan area functional layout(10,000RMB)
· 国家外专局：高端外国专家项目GDW20133300109（19万）2013

· 国家外专局：高端外国专家项目GDT20143300023（62万）2014-15

· 国家外专局：高端外国专家项目GDT20153300056/57（68万）2015

· SAFEA：High-end foreign expert program GDW20133300109（190,000RMB）2013

· SAFEA：High-end foreign expert program GDT20143300023（620,000RMB）2014-15

· SAFEA：High-end foreign expert program GDT20153300056/57（680 ,000RMB）201

· 宁波市交警局：宁波中心城区SCATS交通信号控制系统优化设计及中心运维服务（190万）

· Ningbo Traffic Police Bureau: Optimization design and center operation and maintenance service of SCATS traffic signal control system in Ningbo central district(1.9 million RMB)
· 宁波市交通委：宁波三门湾区域综合交通规划（40万）

· Transportation Commission of Ningbo city: comprehensive Program in Ningbo Sanmen Bay area(400,000RMB)
· 宁波市城建设计研究院有限公司：鄞州中心城区（钟公庙片区）智慧停车系统工程项目路内停车泊位方案设计（13.8万）

· Ningbo Communications Planning Institute CO.,LTD: Intelligent parking system engineering project of on-street parking spaces project design in Yinzhou central district(Zhong Gong Temple area)(138,000RMB)
· 东部新城开发投资有限公司：东部新城智慧停车系统工程停车调研与泊位设置方案研究（7万）

· Ningbo Eastern Town Development & Investment Group CO.,LTD: Intelligent parking system engineering project of parking survey and berth arrangement project research in Ningbo Eastern Town(70,000RMB)
· 宁波市智慧城管中心：宁波市智慧交通停车诱导管理系统建设咨询服务（1.2万）

· Ningbo Urban Management Bureau: The consulting services of management system construction of Ningbo intelligent parking guidance(12,000)
· 鄞州区规划局项目：鄞州区“十二五”道路交通及交通管理专项规划（128万）

· Yinzhou District Planning Bureau project: “twelfth five-year" road traffic and traffic management special planning of Yinzhou District (1.28 million RMB)
（2） 正在承担的国家级项目或省部级重大项目名称、计划类型、资助经费

(2) The name, plan types and funding of the national or provincial major projects they are undertaken.

· 科技部中国/克罗地亚政府间科技例会交流项目：基于无人机平台的低空空域监测系统开发（11万）

· Ministry of science and technology, China/Croatia intergovernmental science and technology meeting exchange program: Development of low altitude airspace monitoring system based on UAV platform(110 ,000RMB)
· 科技部中国/斯洛伐克政府间科技例会交流项目：面向公交优先的城市干线绿波带优化控制研究（8万）

· Ministry of science and technology, China/Slovakia intergovernmental science and technology meeting exchange program: Research on optimization control of green wave belt in urban trunk line oriented to bus priority （80,000 RMB)

· 科技部中国/保加利亚政府间科技例会交流项目：面向城市智慧交通系统建设的无人机低空监测平台开发（10万）

· Ministry of science and technology, China/Bulgaria intergovernmental science and technology meeting exchange program: Development of UAV low altitude monitoring platform for urban intelligent transportation system construction (100,000RMB)

· 科技部中国/马其顿政府间科技例会交流项目：公共交通对城市空气污染的影响建模（9万）

· Ministry of science and technology, China/Macedonia intergovernmental science and technology meeting exchange program: Modeling of the impact caused by public transportation on urban air pollution(90,000 RMB)

· 浙江省自然科学基金面上项目：公共自行车系统基本租赁特性及规划建模研究（8万）

· Zhejiang natural science foundation project: research on the basic rental characteristics and planning modeling of public bicycle system(80,000 RMB)

· 浙江省哲学社会科学基金项目：“互联网+”共享停车模式的实施路径及保障制度研究（4万）

· Zhejiang philosophy and social science foundation project: Research on  the implementation path and guarantee system of "Internet +" Shared parking mode(40,000RMB)
· 浙江省哲学社会科学规划项目：公共自行车系统可持续发展功能定位及运营模式研究（2万） 

· Zhejiang philosophy and social science planning project: Research on function orientation on sustainable development and operation mode of public bicycle system(20 ,000 RMB) 

· 国家外专局高端外国专家项目：GDT20163300030/ GDT20143300023/ GDT20153300056/57（97万）2016

· State Administration of Foreign Affairs high-end foreign experts project：GDT20163300030/ GDT20143300023/ GDT20153300056/57 （970,000RMB）, 2016
2. 外方科研能力及其他优势：

2. Foreign research ability and other advantages
① Introduction of the foreign cooperation organization
②Introduction of the foreign project team（Main research fields and achievements）

③ Introduction of the foreign project leader
④CVs of all the foreign project team members
2． 国内外水平比较：

3. Comparison of domestic and foreign levels:
目前，国内外关于自适应交通信号控制的研究和应用主要针对单个交叉口，针对多个交叉口的自适应绿波协调控制的研究较少。目前，国内外信号交叉口的绿波协调控制多采用固定式协调控制方式。一般给主路车流分配较多的绿灯时间来实现主路的绿波控制，达到主路车流连续无停车通过多个交叉口的目的。但是, 车流到达具有一定的随机性，即车流在每一个周期到达流量并不相同，时常出现主路绿灯期间无车流通过，次路车流排队等待的交通现象。孤立交叉口实施感应控制能有效提高各股车流的绿灯使用效率，而交叉口间的协调控制能有效降低协调车流的延误时间和停车次数。因此, 合理地设计感应式协调控制参数可以有效地优化相位绿灯时间和交叉口周期时长，提高协调效果，提高交通信号控制整体效率。

At present, the research and application of adaptive traffic signal control at home and abroad mainly focus on a single intersection, but there are few researches on adaptive green wave coordinated control of multiple intersections. Nowadays, the coordinated control of green waves at signal intersections at home and abroad mostly adopts a fixed coordination control method. Generally, more green light time is allocated to the traffic flows of main roads to realize the green wave control of main roads, so that main road traffic flow can pass through multiple intersections without stopping. However, the arrival of the traffic flow has a certain randomness, that is, the flow of traffic is not same in each cycle, so it often occurs that no traffic flow passes through the main road during the green light and the secondary traffic flows queue up and wait. The inductive control of the isolated intersection can effectively improve the green lights use efficiency of each vehicle flow, and the coordinated control between intersections can effectively reduce the delay time and stops of the coordinated traffic flows. Therefore, rational design of inductive coordinated control parameters can effectively optimize phase green light time and intersection cycle time, improve coordination effect and promote the whole efficiency of traffic signal control.
本项目在传统感应式绿波协调控制方法研究基础上，借助最新的视频检测技术和深度学习算法，建立基于深度学习的自适应绿波协调控制模型，在保障主干道双向绿波通行的前提下，可有效减少非协调方向车辆通行延误，并减少流量波动情况下初始排队影响对协调方向绿波通行的影响，相关研究可有效促进双向绿波协调控制技术的应用范围，对于缓解城市交通拥堵、提高城市主干道通行效率等具有积极的技术促进作用。

Based on the research of traditional inductive green wave coordinated control method, the project establishes an adaptive green wave coordinated control model based on deep learning with the latest video detection technology and deep learning algorithm. On the premise of guaranteeing the two-way green wave passage of the main road, not only the vehicle passage delay in the non-coordinated direction but also the impact of initial queuing on green wave passage in coordinated direction under flow fluctuations can be effectively reduced. Relevant research can effectively promote the application range of bidirectional green wave coordinated control technology to alleviate urban traffic congestion, which plays a positive role in technology promotion for easing urban traffic congestion and improving urban trunk road passage efficiency.

3． 合作经历：

4. Cooperation experience:

通过近10年的努力，宁波工程学院智能交通团队致力于解决城市交通拥堵治理、交通运行管理与控制、公共交通优先发展等问题，已成为宁波交警、交通、治堵等部门的“家庭医生”和核心智囊团，已成为宁波城市交通发展的重要学科支撑力量。

Through nearly 10 years of efforts, intelligent transportation team of Ningbo University of Technology committed to solve the urban traffic management, traffic management and control, priority development issues of public transport and other problems, has become "family doctor" and core think-tank of Ningbo traffic police, traffic, traffic control and other departments, has become an important subject support force of traffic development in Ningbo city.

在国际科技合作领域，团队已逐步与宁波市科技局、人社局、教育局建立联系，并以宁波市中东欧国家引智工作站为平台，为宁波华翔汽车纤维研发公司、宁波信远集团、宁波富邦集团、裕江橡胶、浙江美能电气有限公司等多家宁波及周边地区的工业企业提供独联体及中东欧地区的智力支持和技术服务，得到了相关企业的好评。

In the field of international scientific and technological cooperation, the team has gradually established contact with Ningbo Science and Technology Bureau, Ningbo Human Resources and Social Security Bureau and Ningbo Education Bureau, and rely on Central and Eastern European Talent Initiative of Ningbo as the platform to provided intellectual support and technical services of CIS and CEEC for many industrial enterprises in Ningbo and surrounding areas, such as Ningbo Huaxiang automotive fiber research and development company, Ningbo Xinyuan Group, Ningbo Fubang Group, Yujiang Rubber, Zhejiang Meineng Electric Co., LTD., which have been well received by relevant enterprises.

在2016年第三届中国-中东欧合作论坛（宁波）期间，我校与捷克、斯洛伐克、保加利亚、塞尔维亚、斯洛文尼亚、拉脱维亚、立陶宛等中东欧多所高校、科研院所共建了中国-中东欧国际科技创新成果转移中心（高校、科研院所科技联盟），推进各国高校和科研院所科技成果转移转化。2018年12月，我校与宁波市镇海区、乌克兰国家科学院化学部合作共建中乌新材料产业技术研究院正式落户宁波。

During the third China-CEEC cooperation Forum (Ningbo) in 2016, the China-CEEC international center for transfer of scientific and technological innovation (sci-tech alliance of universities and research institutes) was jointly established by several CEEC universities and research institutes such as Slovakia, Bulgaria, Serbia, Slovenia, Latvia, Lithuania and so on, which accelerate the transfer and transformation of scientific and technological achievements by universities and research institutes in various countries. In December, 2018, the China-Ukraine New Materials Industry Technology Research Institute, which was jointly established by Ningbo University of Technology, Zhenhai district, Ningbo City and the National Academy of Sciences of Ukraine was located in Ningbo.
2017年，我方团队与斯洛伐克、克罗地亚、保加利亚等国外团队共同申请并成功获批多项科技部政府间科技例会交流项目，目前项目进展状况良好，两年来双方团队在科研合作、人才交流、科技成果转移等方面建立了密切的合作关系，为本次合作奠定了良好的基础。

In 2017, our team has jointly applied for and successfully approved a number of inter-governmental international science and technology exchange programs of the Ministry of Science and Technology with the foreign partners from Slovakia, Croatia, Bulgaria and North Macedonia etc. These projects progress well at present and over the past two years’ exchange and cooperation, we have established close cooperative relations with foreign partners in scientific research cooperation, personnel exchange and transfer of scientific and technological achievements etc., which lay a good foundation for this cooperation.
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