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Abstract— A collision avoidance system is an 

automobile safety system designed to reduce the 

severity of a collision. It is also known as a precrash 

system, forward collision warning system, or collision It 

uses radar in all weather conditions and sometimes 

laser and camera (employing image recognition to 

detect an imminent crash.gpssensors can detect fixed 

dangers such as approaching stop signs 

Once the detection is done, these systems either provide 

a warning to the driver when there is an imminent 

collision or take action autonomously without any 

driver input (by braking or steering or both). Collision 

avoidance by braking is appropriate at low vehicle 

speeds (e.g. below 50 km/h), while collision avoidance by 

steering is appropriate at higher vehicle speeds. Cars 

with collision avoidance may also be equipped with 

adaptive cruise control and use the same forward-

looking sensors. 
 

Keywords — Aluminum piston, Low Heat-Rejection 
Engines, Air gap insulated piston, Structural Analysis and 

Thermal Analysis. 

 

I. INTRODUCTION 

 Early warning systems have been attempted as 

early as the late 1950s. Cadillac for instance, developed a 

prototype vehicle named the Cadillac Cyclone which used 

the new technology of radar to detect objects in the front of 

the car with the radar sensors mounted inside the "nose 

cones"[1-6]. It was deemed too costly and the model was 

subsequently dropped. Features such as this were typically 

mentioned as marketing tools[7-15], and likely never 

actually worked. 

The first modern demonstration of a truly 

functional forward collision avoidance was performed in 

1995 by a team of scientists and engineers at Hughes 

Research Laboratories in Malibu, California. The project 

was funded by Delco Electronics, and was led by HRL 

physicist Ross D. Olney. The technology was labeled for 

marketing purposes as "Forewarn". The system was radar 

based a technology that was readily available at Hughes 

Electronics but not commercially elsewhere. A small 

custom fabricated radar-head was developed specifically 

for this automotive application at 77 GHz. The forward 

radar-head, plus the signal processing unit and visual-

audio-tactile feedbacks were first integrated into a Lexus 

LS400, and shortly thereafter into a Cadillac STS[16-21]. 

 

Benefits 

By the Insurance Institute for Highway Safety 

examined how particular features of crash-avoidance 

systems affected the number of claims under various forms 

of insurance coverage[22-26]. The findings indicate that 

two crash-avoidance features provide the biggest benefits: 

(a) autonomous braking that would brake on its own, if the 

driver does not, to avoid a forward collision, and (b) 

adaptive headlights that would shift the headlights in the 

direction the driver steers. They found lane departure 

systems to be not helpful, and perhaps harmful, at the circa 

2012 stage of development. A 2015 Insurance Institute for 

Highway Safety study found forward collision warning and 

automatic braking systems reduced rear collisions[27-30]. 

 

In the 2016 Berlin terror attack a truck was driven 

into the Berlin Christmas market and was brought to a stop 

by its automatic braking system Collision avoidance 

features are rapidly making their way into the new vehicle 

fleet. In a study of police-reported crashes, automatic 

emergency braking was found to reduce the incidence of 

rear-end crashes by 39 percent.[ A 2012 study suggests that 

if all cars feature the system[31-36], it will reduce 

accidents by up to 27 percent and save up to 8,000 lives per 

year on European roads. 

 

International Journal of Pure and Applied Mathematics
Volume 119 No. 12 2018, 10031-10040
ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
Special Issue ijpam.eu

10031



Pedestrian Detection 

Honda has developed since 2004 a night vision 

system that highlights pedestrians in front of the vehicle by 

alerting the driver with an audible chime and visually 

displaying them via HUD. Honda's system only works in 

temperatures below 30 degrees Celsius (86 Fahrenheit). 

This system first appeared on the Honda Legend to assist in 

pedestrian safety as well as driver safety, Volvo 

implemented a pedestrian airbag in the Volvo V40 

introduced in 2012[37-41]. 

 

III. COMPONENTS AND DESCRIPTION  

Microwave Sensors 

Microwave sensors, also known as Radar, RF or 

Doppler sensors, detect walking, running or crawling 

human targets in an outdoor environment. Southwest 

Microwave developed the industry’s first bi-static 

microwave sensor in 1971, and has pioneered the 

development of flexible, reliable microwave links and 

transceivers for the protection of open areas, gates or 

entryways and rooftop or wall applications. 

Microwave sensors generate an electromagnetic 

field between transmitter and receiver, creating an invisible 

volumetric detection zone. When an intruder enters the 

detection zone, changes to the field are registered and an 

alarm occurs. Our microwave sensors are easy to install, 

provide high probability of detection, low nuisance alarms 

and resistance to rain, fog, wind, dust, falling snow and 

temperature extremes. Most operate at K-Band frequency, 

maximizing detection performance and minimizing 

interference from external radar sources.  

We pointed out that a machine instruction set goes a 

long way toward defining the processor. If we know the 

machine instruction set, including an understanding of the 

effect of each opcode and an understanding of the 

addressing modes, and if we know the set of user visible 

registers, then we know the functions that the processor 

must perform. This is not the complete picture. We must 

know the external interfaces, usually through a bus, and 

how interrupts are handled. With this line of reasoning, the 

following list of those things needed to specify the 

 Operations (opcodes)  

 Addressing modes 

 Registers 

 i/o module interferences 

 

Micro-operations 

We have seen that the operation of a computer, in 

executing a program[42-45], consists of a sequence of 

instruction cycles, with one machine instruction per cycle. 

Of course, we must remember that this sequence of 

instruction cycles is not necessarily the same as the written 

sequence of instructions that make up the program, because 

of the existence of branching instructions. What we are 

referring to here is the execution time sequence of 

instructions. We have further seen that each instruction 

cycle is made up of a number of smaller units. One 

subdivision that we found convenient is fetch, indirect, 

execute, and interrupt[46-50], with only fetch and execute 

cycles always occurring.  

Constituent Elements of a Program Execution of 

the smaller cycles involves a series of steps, each of which 

involves the processor registers. We will refer to these 

steps as micro-operations. The prefix micro refers to the 

fact that each step is very simple and accomplishes very 

little.  Depicts the relationship among the various concepts 

we have been discussing. To summarize, the execution of a 

program consists of the sequential execution of 

instructions[51-56]. Each instruction is executed during an 

instruction cycle made up of shorter sub cycles (e.g., fetch, 

indirect, execute, interrupt). The execution of each sub 

cycle involves one or more shorter operations, that is, 

micro-operations.  

Micro-operations are the functional, or atomic, 

operations of a processor. In this section, we will examine 

micro-operations to gain an understanding of how the 
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events of any instruction cycle can be described as a 

sequence of such micro-operations. A simple example will 

be used. In the remainder of this chapter, we then show 

how the concept of micro operations serves as a guide to 

the design of the control unit. The Fetch Cycle We begin 

by looking at the fetch cycle, which occurs at the beginning 

of each instruction cycle and causes an instruction to be 

fetched from memory. For purposes of discussion, we 

assume the organization depicted in Figure 

 

Memory address register (MAR): 

 Is connected to the address lines of the system 

bus. It specifies the address in memory for a read or write 

operation. • Memory buffer register (MBR): Is connected 

to the data lines of the system bus. It contains the value to 

be stored in memory or the last value read from memory. • 

Program counter (PC): Holds the address of the next 

instruction to be fetched. • Instruction register (IR): Holds 

the last instruction fetched. Let us look at the sequence of 

events for the fetch cycle from the point of view of its 

effect on the processor registers. An example appears in 

Figure 19.2. At the beginning of the fetch cycle, the address 

of the next instruction to be executed is in the program 

counter (PC); in this case, the address is 1100100. 

 

The first step is to move that address to the 

memory address register (MAR) because this is the only 

register connected to the address lines of the system bus. 

The second step is to bring in the instruction. The desired 

address (in the MAR) is placed on the address bus, the 

control unit issues a READ command on the control bus, 

and the result appears on the data bus and is copied into the 

memory buffer register (MBR) Sequence of Events, Fetch 

Cycle to increment the PC by the instruction length to get 

ready for the next instruction. Because these two actions 

(read word from memory, increment PC) do not interfere 

with each other, we can do them simultaneously to save 

time. The third step is to move the contents of the MBR to 

the instruction register (IR). This frees up the MBR for use 

during a possible indirect cycle.  

Thus, the simple fetch cycle actually consists of 

three steps and four micro-operations. Each micro-

operation involves the movement of data into or out of a 

register. So long as these movements do not interfere with 

one another, several of them can take place during one step, 

saving time. Symbolically, we can write this sequence of 

events as follows: t1: MAR ← (PC) t2: MBR ← Memory 

PC ← (PC) + I t3: IR ← (MBR) where I is the instruction 

length. We need to make several comments about this 

sequence. We assume that a clock is available for timing 

purposes and that it emits regularly spaced clock pulses. 

Each clock pulse defines a time unit. Thus, all time units 

are of equal duration.  

Each micro-operation can be performed within the 

time of a single time unit. The notation (t1, t2, t3) 

represents successive time units. In words, we have • First 

time unit: Move contents of PC to MAR. • Second time 

unit: Move contents of memory location specified by MAR 

to MBR. Increment by I the contents of the PC. • Third 

time unit: Move contents of MBR to IR. Note that the 

second and third micro-operations both take place during 

the second time unit. The third micro-operation could have 

been grouped with the fourth without affecting the fetch 

operation: t1: MAR ← (PC) t2: MBR ← Memory t3: PC 

← (PC) + I IR ← (MBR) the groupings of micro-

operations must follow two simple rules: 1. the proper 

sequence of events must be followed. Thus (MAR ← (PC)) 

must precede (MBR ← Memory) because the memory read 

operation makes use of the address in the MAR. 2. 

Conflicts must be avoided. One should not attempt to read 

to and write from the same register in one time unit, 

because the results would be unpredictable. 

 For example,  

The micro-operations (MBR ← Memory) and (IR 

← MBR) should not occur during the same time unit. A 
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final point worth noting is that one of the micro-operations 

involves an addition. To avoid duplication of circuitry, this 

addition could be performed by the ALU. The use of the 

ALU may involve additional micro-operations, depending 

on the functionality of the ALU and the organization of the 

processor. We defer a discussion of this point until later in 

this chapter. It is useful to compare events described in this 

and the following. 

 

The Indirect Cycle Once an instruction is fetched, 

the next step is to fetch source operands. Continuing our 

simple example, let us assume a one-address instruction 

format, with direct and indirect addressing allowed. If the 

instruction specifies an indirect address, then an indirect 

cycle must precede the execute cycle. The data flow differs 

somewhat from that indicated  

t1:MAR ← (IR(Address)) 

 t2:MBR ← Memory  

t3:IR(Address) ← (MBR(Address)) 

   The address field of the instruction is transferred 

to the MAR. This is then used to fetch the address of the 

operand. Finally, the address field of the IR is updated from 

the MBR, so that it now contains a direct rather than an 

indirect address. The IR is now in the same state as if 

indirect addressing had not been used, and it is ready for 

the execute cycle. We skip that cycle for a moment, to 

consider the interrupt cycle. The Interrupt Cycle At the 

completion of the execute cycle, a test is made to determine 

whether any enabled interrupts have occurred. If so, the 

interrupt cycle occurs. The nature of this cycle varies 

greatly from one machine to another. We present a very 

simple sequence of events, as illustrated 

t1: MBR ← (PC) 

t2: MAR ← Save_Address PC ← Routine_Address t3: 

Memory ← (MBR) 

 In the first step, the contents of the PC are 

transferred to the MBR, so that they can be saved for return 

from the interrupt. Then the MAR is loaded with the 

address at which the contents of the PC are to be saved, and 

the PC is loaded with the address of the start of the 

interrupt-processing routine. These two actions may each 

be a single micro-operation. However, because most 

processors provide multiple types and/or levels of 

interrupts, it may take one or more additional micro-

operations to obtain the Save_Address and the 

Routine_Address before they can be transferred to the 

MAR and PC, respectively. In any case, once this is done, 

the final step is to store the MBR, which contains the old 

value of the PC, into memory. The processor is now ready 

to begin the next instruction cycle. 

 

The Execute Cycle The fetch, indirect, and 

interrupt cycles are simple and predictable. Each involves a 

small, fixed sequence of micro-operations and, in each 

case, the same micro-operations are repeated each time 

around. This is not true of the execute cycle. Because of the 

variety opcodes, there are a number of different sequences 

of micro-operations that can occur. The control unit 

examines the opcode and generates a sequence of micro-

operations based on the value of the opcode. This is 
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referred to as instruction decoding. Let us consider several 

hypothetical examples.  

First, consider an add instruction: ADD R1, X 

which adds the contents of the location X to register R1. 

The following sequence of micro-operations might occur: 

t1: MAR ← (IR(address)) t2: MBR ← Memory t3: R1 ← 

(R1) + (MBR) We begin with the IR containing the ADD 

instruction. In the first step, the address portion of the IR is 

loaded into the MAR. Then the referenced memory 

location is read. Finally, the contents of R1 and MBR are 

added by the ALU. Again, this is a simplified example. 

Additional micro-operations may be required to extract the 

register reference from the IR and perhaps to stage the 

ALU inputs or outputs in some intermediate registers. Let 

us look at two more complex examples. A common 

instruction is increment and skip if zero: ISZ X The content 

of location X is incremented by 1. If the result is 0, the next 

instruction is skipped. A possible sequence of micro-

operations is 

 t1: MAR ← (IR(address)) 

 t2: MBR ← Memory 

 t3: MBR ← (MBR) + 1 

 t4: Memory ← (MBR) 

 If ((MBR) = 0) then (PC ← (PC) + I) 

 

 The new feature introduced here is the 

conditional action. The PC is incremented if (MBR) = 0. 

This test and action can be implemented as one micro-

operation. Note also that this micro-operation can be 

performed during the same time unit during which the 

updated value in MBR is stored back to memory. Finally, 

consider a subroutine call instruction. As an example, 

consider a branch-and-save-address instruction: BSA X 

The address of the instruction that follows the BSA 

instruction is saved in location X, and execution continues 

at location X + I. The saved address will later be used for 

return. This is a straightforward technique for supporting 

subroutine calls. The following micro-operations suffice: 

t1: MAR ← (IR(address)) MBR ← (PC) t2: PC ← 

(IR(address)) Memory ← (MBR) t3: PC ← (PC) + I The 

address in the PC at the start of the instruction is the 

address of the next instruction in sequence. 

 This is saved at the address designated in theThe 

Execute Cycle The fetch, indirect, and interrupt cycles are 

simple and predictable. Each involves a small, fixed 

sequence of micro-operations and, in each case, the same 

micro-operations are repeated each time around. This is not 

true of the execute cycle. Because of the variety opcodes, 

there are a number of different sequences of micro-

operations that can occur. The control unit examines the 

opcode and generates a sequence of micro-operations based 

on the value of the opcode. This is referred to as instruction 

decoding. Let us consider several hypothetical examples. 

First, consider an add instruction: ADD R1, X which adds 

the contents of the location X to register R1.  

 

Control of the Processor 

Functional Requirements As a result of our 

analysis in the preceding section, we have decomposed the 

behaviour or functioning of the processor into elementary 

operations, called micro-operations. By reducing the 

operation of the processor to its most fundamental level, we 

are able to define exactly what it is that the control unit 

must cause to happen. Thus, we can define the functional 

requirements for the control unit: those functions that the 

control unit must perform.  

A definition of these functional requirements is 

the basis for the design and implementation of the control 

unit. With the information at hand, the following three-step 

process leads to a characterization of the control unit: 1. 

Define the basic elements of the processor. 2. Describe the 

micro-operations that the processor performs. 3. Determine 

the functions that the control unit must perform to cause the 

micro-operations to be performed. We have already 

performed steps 1 and 2. Let us summarize the results. 

First, the basic functional elements of the processor are the 
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following: • ALU • Registers • Internal data paths • 

External data paths • Control unit some thought should 

convince you that this is a complete list. The ALU is the 

functional essence of the computer. Registers are used to 

store data internal to the processor.  

 

Some registers contain status information needed 

to manage instruction sequencing (e.g., a program status 

word). Others contain data that go to or come from the 

ALU, memory, and I/O modules. Internal data paths are 

used to move data between registers and between register 

and ALU. External data paths link registers to memory and 

I/O modules, often by means of a system bus.  

 

The control unit causes operations to happen 

within the processor. The execution of a program consists 

of operations involving these processor elements. As we 

have seen, these operations consist of a sequence of micro-

operations. Upon review of Section 19.1, the reader should 

see that all micro-operations fall into one of the following 

categories: 

• Transfer data from one register to another. 

• Transfer data from a register to an external interface 

(e.g., system bus). 

• Transfer data from an external interface to a register.  

• Perform an arithmetic or logic operation, using 

registers for input and output. All of the micro-

operations needed to perform one instruction cycle, 

including all of the micro-operations to execute every 

instruction in the instruction set, fall into one of these 

categories.  

 

We can now be somewhat more explicit about the way 

in which the control unit functions. The control unit 

performs two basic tasks:  • sequencing: The control unit 

causes the processor to step through a series of micro-

operations in the proper sequence, based on the program 

being executed.  

 

 

Execution: The control unit causes each micro-

operation to be performed. The preceding is a functional 

description of what the control unit does. The key to how 

the control unit operates is the use of control signals. 

 

CONCLUSION: 

It is one of the great choices to do project on 

Collisions of control systems. I got some exposure, 

knowledge from the resources. And I know about the 

peaceful setup how helps the team management and work 

to succeed in our life.  And I thank who all helped me to 

finish this Journal Report 
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