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摘要 

I 

摘要 

汽车仪表是驾驶员获取汽车状态信息的关键设备，对汽车的安全行驶起着重

要的作用。近年来，随着计算机、微电子和各种现场总线通信技术的广泛应用，

汽车电子技术得到了迅猛的发展，汽车仪表盘上显示的信息不断增加，传统的机

械式、电气式组合仪表越来越无法满足使用的需求。特别是随着汽车 GPS 导航、

自动驾驶等新技术的日趋成熟，汽车仪表成为集显示、控制、通讯、娱乐为一体

的汽车综合信息显示中心已经指日可待。 

本文提出并设计了一种以 ARM 器件为 CPU，以嵌入式 Linux 为操作系统的

车载仪表盘系统。该仪表盘以嵌入式微处理器为核心，对汽车的各种信息状态，

如电池电压、车速等参数进行采集、处理、显示和报警提示，驾驶员根据报警提

示的结果进行相应的处理，以使汽车安全正常行驶。仪表盘本身作为汽车 CAN

总线的一个节点，支持 CAN 通信，可以接收来自其它 CAN 节点的信息并显示，

也可以发送控制信息至其它 CAN 节点。该仪表盘在外型上不同于传统的汽车仪

表，其显示端使用一个 LCD 显示屏代替原有的显示设备，汽车运行的所有状态

信息都在该屏上显示，但为延续传统的操作习惯，将原来的车速、发动机转速等

用指针显示的信息在显示屏上以模拟表的形式显示。并对越限工况和各种违规操

作，在显示屏上以图形指示灯的形式闪烁显示并同时以真人语音进行提醒。 

本文在简要介绍了汽车仪表发展趋势的基础上，重点论述了嵌入式系统的开

发流程和模式，包括开发平台的搭建、驱动程序的开发、图形显示界面的开发和

应用程序的设计。在嵌入式系统设计中，硬件、软件的可裁剪是其 大的特点，

因此，增加功能模块（比如本系统中用到的 CAN 通信模块、音频输出模块等）

是嵌入式系统设计中的一个重点和难点，所以本文重点之一是放在驱动模块的设

计上。同时，作为信息显示中心，信息显示要求及时、准确、有美感，因此，图

形界面的开发也是重点之一。 

本课题所设计的汽车仪表，作为综合信息显示中心的一个雏形，可以方便地

扩展 GPS 导航系统、汽车后视摄像系统、网络系统等模块，相信进一步的研究

和开发，汽车综合信息显示中心将成为未来汽车上重要的一部分。 

关键词：Linux；Qt/Embedded；汽车仪表 
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Abstract 

III 

Abstract 

The panel of automobile is the main instrument of automobile, through which the 

driver can get the status of the automobile, and the safety of driving is greatly 

influenced by it. Recently, with the widely using of computer, micro-electronics and 

field bus communication technology, automobile electronical technology is 

developing fast, and the traditional mechanical and electrical combined instrument 

could not meet the need any more. Especially with the development of automatic 

drive and satellitic navigation technology, the panel of automobile is expected to 

become an integrated information system with multifunction of displaying, 

controlling, communication and entertainment. 

The paper is to present and design an onboard panel system in which an ARM 

controller is used as CPU and Embedded Linux is used as the core of software. With 

the Embedded Microprocessor as its core, the panel could acquire various information 

of the vehicle, such as the cell voltage and the vehicle velocity. At the same time, the 

system can process, display and warn in the abnormal situation. Therefore, the driver 

could react correctly according to the alarm, which makes the car always run in a safe 

condition. As a node of CAN network, the panel can receive message from other CAN 

node and also send message to other node. The appearance of the system is different 

from the traditional panel of automobile. A LCD screen is used to replace all the 

traditional display equipment, and all information of the vehicle is displayed on the 

screen. In order to meet the driving custom of the driver, the speed of vehicle and it’s 

engine are displayed on the screen by the form of simulated pointer. The caution lights 

with sound signals well display on the screen in the limited or abnormal condition.  

After introducing the developmental trend of the panel of automobile, the paper 

emphatically show how to develop embedded system, including establishing 

embedded platform, designing device driver, displaying interface and application 

program. Hardware and software can be reducing or increase which is a strongpoint of 

厦
门
大
学
博
硕
士
论
文
摘
要
库



基于 ARM 和嵌入式 Linux 的汽车仪表盘研制 

IV 

embedded system. So, one key point of the paper is to design device driver. As the 

display centre, information displaying must be in time and precise. So, designing 

display interface is another key point of the paper. 

The designed panel of automobile is a rudiment of onboard integrated 

information system. It can expediently append the function of GPS navigation, 

backsight camera and network communication and so on. Through further study, 

onboard integrated information system will become an important equipment in future 

automobile. 

Key words: Linux; Qt/Embedded; Vehicle Instrument 
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