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The two main behavioral components of juggling are visual processing and motor response. The neurological activity related to motor response is located in the motor cortex while visual processing is located in the visual cortex. Visual processing is the ability of the brain to translate visual information obtained from our surrounding. Changing light energy into a meaningful image is one of the complicated tasks that occur during visual processing. It is mainly facilitated by various parts of the brain and high cognitive processes. Light goes into the eye through the cornea where the light is bending. It then passes through the pupil and then to the eye lens, where it bents to a further and focusing on the retina. In the retina we have light-sensing cells knows as photoreceptors.  
There are two categories of photoreceptors namely; rods and cones. Rods are sensitive to dull light while cones can convert bright light. The photoreceptors are connected to bipolar cells which cause an action similar to the retinal ganglion cells. The retinal ganglion cells form a bundle at the optic discs which form part of the optic nerves. The optic nerves joined at the optic chiasm, where nerve fibers from each nasal retina meet .this leads to the right half of each eye's visual field being displayed in the left hemisphere whereas the left half-eye of each eye's virtual field is displayed in the right hemisphere. The optic tract divides into two visual routs namely the geniculostriate route and the tectopulvinar route. The two routes transmit visual information to the visual cortex in the brain for high-level processing. (Marieb & Hoehn, 2013).  During juggling, visual processing involves the reception and processing of visual information about the movement and positioning of the ball in three-dimensional spaces.
The human visual system is arranged in ranks with other anatomical areas that participate in visual processing. There are two types of visual processing namely low-level and high level visual processing. Low-level processing is responsible for defining various types of contrast between images focused on the retina on the other hand high-level visual processing involves combining information from different sources into the visual information shown in one’s brain. High-level processing is dependent on top-down and bottom-up processes. Bottom-up processing is the ability of the visual system to use the incoming visual information flowing in a unidirectional path from the retina to the cortex .Top down processing involves utilization of previous context and knowledge to process visual information and the changes transmitted by the neurons. (Marieb & Hoehn, 2013). 
Every part of the visual system is influenced by the top-down processing except the retina. Study shows that the visual pathway operates bio-directionally. The feed forward and feedback mechanisms are involved in the transmission of signals from lower and higher cortical areas. A human psychological study on monkey shows that the perception we about depth, shading, and size of the object, texture, and movement of the objects depends on difference in light intensity rather than color. The brain can group part of an image together and also separate the image from one another and their background.
Research indicates that every vision cell’s receptive field is turned on when light hits the area surrounding the center. If light hits the whole receptive the cell it responds quickly which translates to faster processing of the visual image? Most researchers believe visual processing in the cortex area occurs in two distinct streams of information. The first stream is known as what pathway which is responsible for recognizing and identifying objects in our surrounding. The second stream is called where pathway and it is responsible for visually guided behaviors. 
 	The motor response involves the production of motor commands and the execution of voluntary movement based on the information received from the sensory part of the brain. A sensory stimulus is recognized through receptor cells and the information transmitted to the central nervous system along the ascending pathway. In the cerebral cortex, the initial processing of the sensory perception progresses to the associative processing and then integration in the multimodal area of cortex. This level of processing leads to the inclusion of sensory perceptions into memory which leads to a response. The completion of cortical processing through primary, associative and integrative sensory areas starts a similar progression of motor processing usually in different cortical areas (Iosa et al, 2015). 
[bookmark: _GoBack]The sensory part of cortex is situated in the temporal, parietal and occipital lobes. Motor functions are mainly led by the frontal lobe. The most anterior region of the frontal lobe and prefrontal areas are responsible for cognitive functions that lead to goal-oriented behaviors. The high cognitive process involves a working memory that organizes and represents information that is not in our surroundings. The prefrontal area is responsible for the aspects of attention like inhibiting distracting thoughts and actions so that a person can focus on a goal and direct behavior toward achieving that goal. The functions of the prefrontal cortex are very essential in determining the personality of an individual because it is responsible for what an individual intends to execute as well as how to accomplish the plan. When generating motor response the prefrontal cortex is responsible for starting the actual movements.
The motor output from the cortex goes into the brain stem and to the spinal cord to aid control of muscles through motor neurons. Neurons situated in the primary motor cortex are known a Betz cells. They are large cortical neuron that joins with lower motor neurons in the brain stem or spinal cord. The two descending pathways travelled by the axons of the Betz cells are pyramidal tracts. They are responsible for voluntary movement of skeletal muscles.
The conscious movement of our muscle is more complicated than simply sending a command from the precental gyrus down to the proper motor neuron. During any body movement, muscles are responsible for relaying information back to the brain on the hand the brain transmitting the revised instructions back to muscle. The cerebrum is very critical in giving to the motor system because it compares cerebral motor command with the proprioceptive feedback. Conflicts between the motor command relayed by the cerebrum and the body position information provided by the proprioceptors force the cerebrum to stimulate the red nucleus of the midbrain. The red nucleus is responsible for sending a corrective command to spinal cord through the rubrospinal tract (Iosa et al 2015). 
The neurological activities taking place during juggling begins at optic nerve and stops at the motor neurons located in spinal cord. The image of the ball passes through the cornea in the form of light energy. The lights bents and passes to the pupil and then to the retina where it bents further upon reaching the retina. The cornea and eye lens combine to form an image at the retina. The signal related to the formation of the ball image is then transmitted to the brain through the optic nerve. The brain then processes the image and allows us to see thus the visual processing start by comparing the intensity of light hitting the retina with the intensity of the surrounding light.
The direct relay between the optic nerve and the vision center of the brain allows the processing of the visual information about the ball in terms of its motion and positioning in three-dimensional spaces. The visual information is then transmitted to the posterior parietal cortex which is a part of the motor cortex region of the brain. The posterior parietal cortex is the point where visual information is converted to motor commands thus it is a critical area for organizing object-oriented action whether the movement is accomplished through the proximal or distal channel. 
The specialization of the dorsal visual pathway for vasomotor transformation is complementary with that of other brain parts situated within the ventral pathway and specialized for object recognition as well as identification. This means there is a dual-mode of processing for object properties like size, shape, orientation and spatial location. Perception requires that object properties are processed within the allocentric frame of reference that is independent of the perceiver and where the relationship between objects within the visual array preserved. Action requires that information is processed within an egocentric frame of reference where everything in the visual array that is not the target movement is ignored (Iosa et al, 2015). 
These commands are then transmitted to the premotor cortex which is involved in generating the necessary neural signals required for motor processing. The premotor cortex is part of motor cortex situated within frontal lobe of the brain in front of the primary motor cortex. It has been researched in both humans and monkeys. Its functions are diverse and not fully understood. It projects toward the spinal cord thus it plays an important role in the direct behavior control particularly the trunk muscles of the body.
Moreover it plays a critical role in planning movement in the following areas, spatial guidance movement, sensory guidance movement, understanding other people’s actions, and  use of abstract rules to perform specific duties. The promoter cortex has different sub-regions with different properties and presumably has different functions. The nerve signals generated by the premotor cortex cause more complex movement patterns than the discrete pattern generated in the primary motor cortex.
Moreover for two-handed movements as witnessed in the juggling case the supplementary motor area coordinates with promoter cortex spawning an efficient motor response. The supplementary motor area is part of the human cerebral cortex that facilitate control of movement. It is located on the midline surface of the hemisphere just in front of the primary motor cortex.in monkeys; the supplementary motor cortex contains a rough map of the body whereas in human the body map is not apparent. The neurons in the supplementary motor area project directly to the spinal cord and plays an important role in direct control of movements. The supplementary motor has much function which includes abut not limited to postural stabilization of the body, control of the sequence of movements and coordination of both sides of the body such control of movements that internally generate rather than triggered by sensory events or during bimanual action.
Neurons from these motor regions along with the primary motor cortex connect to the corticospinal tract which is a direct route between the motor cortex and the spinal cord.The corticospinal is the main route for inducing voluntary movements. The corticospinal tract is a white matter motor pathway starting at the cerebral cortex and ending in the lower motor neurons and interneurons in the spinal cord. Its main role is to control the movement of trunk and limbs. There are many neurons in the corticospinal tract that are myelinated during the first two years of life. Most of the neurons start in the primary motor cortex or the premotor frontal area. The upper motor neurons starts in the layer V pyramidal cells of the neocortex and move through the behind limb of the internal capsule in the forebrain to enter the cerebral crus at the base of the midbrain. The two tracts pass through the brain stem from the pons and then to the medulla. The corticobulbar tract and corticospinal tract form two pyramids on either side of the medulla of the brains stem namely pyramidal tracts. The corticospinal neurons synapse directly onto alpha motor neurons for direct muscle control. 
The corticospinal is divided into two tracts namely; anterior corticospinal tract and lateral corticospinal tract. The lateral corticospinal tract neurons cross the midline in the spinal cord and control the limbs and digits whereas the anterior corticospinal tract stays ipsilateral in the spinal cord but decussate at the level of the spinal nerve in which they exit and control the trunk, shoulder and neck muscles. The main function of the corticospinal tract is voluntary motor control of the body and limbs. Although its connection to the somatosensory cortex indicates that the pyramidal tract is responsible for modulating sensory information from the body. Because some of the connections cross the midline it means each side of the brain is responsible for controlling trunk muscles for the limbs on the opposite side of the body while controlling trunk muscles on the same side of the body (Marieb & Hoehn,2013). 
Fibers from the corticospinal tract form synapse onto the motor neurons in the spinal cord.Once the communication is established the motor neurons directly engage the limbs or the hands to execute the correct movement needed for juggling. The synapses allow movement of electrical or chemical signals to other neurons or target effector cells. Synapses are critical for proper functioning of the neurons. At a synapse, the plasma membrane of the signal passing neuron comes into close opposition with the membrane of the targeted cell. The presynaptic and postsynaptic sites have extensive arrays of the molecular machinery that links the two membranes together and perform the signaling process.in many synapses, the presynaptic part is situated on the axon while the postsynaptic site is located on the dendrite or soma.
Synapses are placed in a stable position stabilized by synaptic adhesion molecule protruding from both presynaptic and postsynaptic neurons and remaining together where they close each other. There are two categories of synapses namely; electrical and chemical. During chemical synapses, the electrical activity in the presynaptic neuron is changed into a neurotransmitter that connects to the receptors situated in the plasma membrane of the postsynaptic cells. The neurotransmitter may start a secondary messenger pathway that may thrill or prevent postsynaptic neurons. On the other hand in electrical synapses, the postsynaptic and presynaptic cell membranes are linked by a channel called gap junctions that is capable of passing an electric current causing voltage changes in the presynaptic cell to induce voltage changes in the postsynaptic cell. The role of the electrical synapses is the rapid transfer of signals from one cell to another (Nelissen, 2006).
In conclusion, there are two behavior components of juggling; visual processing and motor response. Visual processing occurs in the visual cortex area and involves the processing and reception of visual images of the ball during juggling. The motor response occurs in the motor cortex area of the brain and involves the production of motor command and execution of voluntary based on information received from the brain. The neurological activities involved during juggling starts at the optic nerve and stops at the motor neurons situated in the spinal cord. The entire process can be summarized as follows .when the image of the ball being juggled reaches retina it activates photoreceptor cells. The signal related to the image is then sent to the brain.In the brain, the visual information about the ball is processed in terms of its motion and positioning. The visual information is then transmitted to the posterior parietal cortex where the visual information is converted to command. The motor command is then transmitted to the premotor cortex which is responsible for generating necessary neural signals required for motor processing. Neurons from these motor regions connect to the corticospinal tract which induces voluntary movement lastly fibers in the corticospinal tract form synapses onto the motor neuron in the spinal cord. 
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