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On August 1st, 2012, Oculus VR, Inc. announced a Kickstarter crowd-funding campaign to help finance 

the development of an inexpensive, head-mounted virtual reality experience. The project generated a 

huge amount of publicity, and the campaign raised its intended amount of $250,000 within four hours of 

announcement. Upon completion of the campaign one month later, the campaign had raised almost ten 

times the intended amount, bringing the total to over 2.4 million dollars. As it stands, Oculus VR is poised 

to become the supplier of the world’s first low-cost virtual reality peripheral for consumers. 

 

The Oculus Rift Development Kit 2 (DK2) is the latest prototype of Oculus 

VR’s upcoming head-mounted virtual reality display for use with video 

games. Announced on March 19, 2014, it is the culmination of years of 

research and development by some of the video game industry’s top 

developers and engineers. The kit, which can be pre-ordered for $350, 

includes the Oculus Rift headset, its control box, vision lenses, and a camera 

for positional tracking. DK2 is intended to be used by developers to create 

virtual reality content for the final consumer version of the product. 

 

Hardware 

Oculus VR’s goal to create an immersive virtual reality experience in the form factor of a headset presents 

multiple hardware challenges. These include minimizing latency between the user’s head movement and 

the updating of the display, maintaining a high display frame rate, minimizing pixel persistence1, and 

providing accurate directional and positional tracking of the user’s head. DK2 employs state-of-the-art 

hardware and peripherals to overcome these challenges in a 0.97-lb package. 

 

Display 

DK2 uses a 7-inch organic light-emitting diode (OLED) 

display with a resolution of 1920 × 1080 pixels. To achieve a 

stereoscopic 3D view, this screen is split in half, providing 

each eye with a separate 960 × 1080-resolution image. The 

display has refresh rates of 60, 72, and 75 hertz and a 

particularly low pixel persistence of 2–3 milliseconds. These 

properties work together to reduce motion blur and judder, 

two of the largest contributors to simulation sickness.  

 

                                                      
1 Pixel persistence is the measure of how long a pixel remains on a screen after being given the command to turn 

off. 
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Optics 

To produce an image that follows the spherical 

curvature of the eye, each image is distorted on the 

screen and then corrected by a pair of lenses. Barrel-

distorting2 the image and then correcting with a 

pincushion effect3 produces a spherical image for each 

eye. This image manipulation produces a field of view 

(FOV) of 100°, more than double that of competing 

devices. A higher FOV fills more of the wearer’s view, blocking out the real world and creating a stronger 

sense of immersion. An extra pair of lens cups is provided for nearsighted wearers, and the wearer can 

adjust the headset to change the distance between the eyes and the lenses. 

 

Directional & Positional Tracking 

To track the wearer’s head movements, DK2 uses a built-in tracker called the Adjacent Reality Tracker. 

Using a six-axis gyroscope, accelerometer, and three-axis magnetometer (also known as a digital 

compass), DK2 can calculate the absolute orientation of the wearer’s head in space. The tracker is 

controlled by an ARM Cortex-M3 microcontroller with a CPU that updates at a frequency of 1000 hertz 

(once every millisecond), making its latency lower than almost every other 

directional tracker. 

 

In addition to tracking the orientation of the wearer’s head, DK2 can track 

its position in space using an external near-infrared CMOS camera. This 

camera tracks infrared dots located on the headset, allowing the system to 

detect leans, crouches, and other movements undetectable by the Adjacent 

Reality Tracker. This functionality maximizes head-tracking accuracy, 

making it possible for in-game players to peek around corners and lean in 

and out to change their view. 

 

Control Box 

The included control box interfaces the Oculus Rift with the viewer’s computer. It houses a set of buttons 

to adjust the Rift’s settings and provides several ports, including HDMI, DVI, Mini-USB, and DC-in. This 

box takes video data from the host machine and sends it to the screen. It also sends motion tracking data 

to the host machine for processing. A power adapter is included to power the control box. 

  

                                                      
2 Barrel distortion is an effect which causes images to appear inflated, giving the appearance of a wide-angle lens. 
3 Pincushion distortion is an effect which causes images to appear pinched at the center. 
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A barrel-distorted image corrected with a pincushion 

effect results in an undistorted image for the eyes. 



Software 

Developers must specifically design games and engines to work with the Oculus Rift. Since the 

production of the first development kit, the Oculus Software Development Kit (SDK) has been available 

for developers to integrate the Oculus Rift with their games. In the past few years, a plethora of game 

demos and utilities have sprung up, demonstrating the immersion and effectiveness of the Rift. 

 

The Oculus SDK provides out-of-the-box integration with Unreal Engine 4 and Unity 4, two immensely 

popular 3D game engines. This native integration allows developers to provide Rift support to their 

games much faster and more easily than before. In addition, several drivers are being developed to 

introduce support with existing games. Notable titles that are compatible with these drivers include 

Fallout 3, The Elder Scrolls V: Skyrim, Portal 2, and the Bioshock games. 

 

Use with Other Products 

Since the announcement of the Oculus Rift, many companies have been 

looking for ways to integrate the headset with other technologies to 

enhance the virtual reality experience. One such product, called Ovrvision, 

is a stereo camera attachment designed to fit on the Rift itself. This 

attachment allows for an augmented reality experience wherein virtual 

objects and graphics can be drawn on real world images.  

 

The Virtuix Omni, an omnidirectional treadmill peripheral, is another 

upcoming product to be used with the Oculus Rift. Using a slippery 

platform, players’ movements are translated within game environments, 

allowing them to physically travel within the game. 

 

The Future of Virtual Reality 

The release of the Oculus Rift Development Kit 2 marks the latest step forward in bringing immersive 

virtual reality to consumers. As more developers begin working with DK2 and the Oculus SDK, more 

games and experiences will be created with the Oculus Rift in mind. Countless videos of people using 

the Rift demonstrate how powerfully immersive the headset can be, and as the release of the final 

consumer version draws near, the Oculus Rift will drastically alter how people play games. 
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