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Visualization can help us to understand before unknown properties and relationships.

It uses the human perception capabilities to make information more understandable and

helps to clarity and reason albout otherwise abstract ideas.
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Main articke: List of Russian commanders in the Patriotic War of 1812
General of Infantry Mikhall Bagdanavich Barclay de Tolly served as the Commander in Chief of the Russian Armies, a flield commander of the Arst Westem Army and Minister af War, Mikhall llarignovich Kutuzov replaced him, and assumed the role of Commander-in-chief during the retreat following the Battie of Smolensk.
These forces, howewver, could count on reinforcements from the second line, which totaled 129,000 men and 8,000 Cossacks, with 434 guns and 433 nounds of ammunition.
Of these about 103,000 men were actually avallable for the defense against the invasion. in the thind line were the 30 recrult depots and militias, which came to the total of approximately 161,000 men of varous and highly disparate military values, of which about 133,000 actuaily took part in the defense.
Thus, the grand total of all the forces was 488 000 men, of which about 428,000 gradually came inta action against the Grand Anmy. This bottom line, Rowever, includes more than 80,000 Cossacis and militiamen, as well a5 atgut 20,000 men who gamisoned the forresses in the aperational area.

Sweden, Russia's anly ally, did not send SUppanting troops. But the alliance made  possibe 1o withdraw the 43,000.man Russian corps Steinhedl from Anland and wse it in the later batties (20,000 men were sent to Rigap 5|

Invasion jese;

Crossing the Niemen j=aq

3

The invasion commenced on 24 june 1812. Napolean had sent a final offer of peace to Saint Petersburg shortly before commencing operations. He never recefved a reply, 5o he gave the order to proceed into Russian Fodand. He inftially met iittie resistance and moved quickly into the enemy”s termftory. The French coalition of farces amounted to 449,000 men and 1,146 cannans being opposed by the Russian anmies combining to muster 133 000 Russians, 938 cannons, and ll.mtﬂssuck_a."slTneoeMerM mass of French
3 H

farces focused on Kaunas and the crossings were made by the French Guard, 1, Il and 1l carps amounting to some 120,000 at this point of croszing alone ' The actual crossings were made in the area of Alexioten where three pontaon bridges were constructed. The sites had been selected by Napolean in person %! Napoleon had a tent ralzed and he watched and reviewed troops as they crossed the Niemen."*| Roads in this area of Lithuania hardly qualified az such, actually being =mall dirt tracks through areas of dense

torest ! Suppiy lines simpty could not keep up with the foroced marches of the corps and rear farmations abways suffered the worst privations 2!

March on Vilnius j=an)

The 23th of june found Napoleon's group past the bridge head with Ney's command approaching the existing crossings at Alexioten. Murat's reserve cavalry provided the vanguand with Hapoleon the guard and Davout's 15t corp following behind. Eugene’s command would cross the Hiemen further north at Piiay, and MacDonald crossed the same day. Jerome command wouldn't complete its crossing at Grodno until the 28th. Napoleon rushed towards Viinius pushing the infantry forward in columns that suffered from heavy
rain then stling heat. The central group woukd cross 70 miles {110 kmj in twa days.* | Ney's Il comps would march dawn the road to Sudervé with Dudingt marching on the ather side of the Neris River in an aperation attempting 1o catch General Wittgenstein's command between Ney, Dudingut and Macdonakis commands, but Macdonaki's command was late in armving ta an abjective t00 far away and the sppartunity vanished. jerome was tasked with tackling Bagration by marching to Grodna and Reynier's Wil corps sent o
43
Blaty=tok In sUpport.”

Patriotic War of 1812 Advance of Mapoleon's army {june 24 - October 2, 1812) F

The Russian headquarters was in fact centered in Viinies an june 24 and Courers rushed news about the crossing of the Niemen to Barclay de Toliey. Before the night had passed orders were sent gut ta Bagration and Platov ta take the offensive. Alexander left Vilnius on june 26 and Barclay assumed overall command. Although Barclay wanted to give battie he assessed it a5 a hapeiess situation and ordered Vilnius's magazines bumned and its bridge dismantied. Wittgenstein maved his
3
command to Perkele passing teyond Macdonalkd and Dudinat’s operations with Wittgenstein®s rear guard clashing with Cudinout’s forwand ebe: ments.**! Dactorov on the Russian Left found his command threatened by Fhalen’s Il cavairy corp. Bagration was ordered to Vileyka which moved him towards Barclay though the order's intent is still something of a mystery mtnk.day.'“l

On June the 28th Napolean entered VNS with anly Ight skirmishing. The foraging in Lhuania proved hard as the land was mastly bamen and forested. The supplies of farage were less than that of Paland and twa days of forced marching made a bad supply stuation warse | Centralto the problem were the expanding distances to supply magazines and the fact that no SUDGlY WAQSN Couk keep U With 4 Tarced marched infantry coumn **| The weather kel became an issue
where according to historian Richard K. Riehn:

The thunde rsmrmsnnne 24th tumed Into other dOWNDOUTS, tuming the tracks——some diarists caim there were no roads in Lithuania——ints bottomiess mires. Wagon sank up to thelr hubs; harses dropped from exhaustion; men kst their boots. Stalied wagons became obstacles that forced men around them and stopped SUDDly wagons and artilery columns. Then came the Sun which would bake the deep ruts into canyons of concrete, where horses would break their legs and
wagons their wheeis

ALeutenant Mertens — a Wurttemiberger serving with Ney's lll corps — reparted in his diary that oppressive heat followed by rain left them with dead horzes and camping in swamp.like conditions with dysentery and influenza raging though the ranks with hundreds in a fleld haspital that had to be set up for the purpose. He reported the times, dates and places, of events reporting thunderstorms on the Ot of June and men dying of sunstroke by the 11th **/ The Crown Prince af
Wurttemberg reparted 21 men dead In Blvouacs. The Bavarian corps was reporting 343 sick by June 13451

Desertion was high among Spanizh and Portuguese farmations. These deserbers proceeded to temorize the population, looting whatever lay to hand. The areas in which the Grande Armée pazsed were devastated. A Polich officer reparted that areas around him were depopulated <!

3
The French light Cavairy was shacked to find itseif cutclassed by RUSSian Counterpars 5o much so that Napoiean had ardered that infantry be provided as back up to French light cavairy units**| Thiz amected both French recannaizsance ang Intelligencs operations. Despite 30,000 cavalry, CONtact Was Not Maintained with Barciay®s 1Orces leaving Napoieon QUESSIng and throwing gut colEmns to find his oppostion.™ !

As irregular cavalry, the Cossack harsemen of the fim | 48] = 4]
S The operation intended to spiit Bagration’s forces from Barciay*s forces by driving to Wiinius had cost the French forces 253,000 losses from all CAuses in a few days.”  Strong probing orerations were advanced from Vilnus towands Nemenging, MykolSies, Ashmyany and Molketal”
FASSLAN STEAAES Wans Best SUted 1 FCONNAS S AN, e iR Bag v by drtving v ng probing ope i myany
seauting and harassing the enemy's flaniks and supply lines. Eugene crassed at Frenn an June 30 while Jerome mowed Wil Carps to Blaly stok, with everything else crossing at Grodna 7| Murat advanced to Nemenging an July 1 running into elements of Dactaroy’s Il Russian Cavairy Corps en route to Djunaszev. Napoleon assumed this was Eagration's Ind Army and nushed out befane being tald & was not 24 hours later. Hapoleon then attempted to use Davout, erome and Eugene out an his right in a hammer and anvil to catch Bagration to destray
&l

the 2nd anmy in an aperation spanning Ashimyany and Minsk. This aperation had falied to produce results an his left before with Macdonaid and Oudinat. Doctorov had maved from Djunaszev to Svir narrowty vading French forces, with 11 regiments and a battery of 12 guns heading to jain Bagratian when maving taa late to stay with Dactarov.

Canflicting arders and lack of infarmation had almast placed Bagration in a bind marching inta Davout; hawever, Jerame could nat armve in time over the same mud tracks, supply problems, and weather, that had so badly affected the rest of the Grande Armée, losing 3000 men in four days. Command disputes between jerome and General Vandamme wauld not help the stuation ¥ Bagration joined with Dactarov and had 43,000 men at Nowl-Sverzen by the Tth. Davout had lost 10,000 men marching to Minsk and would not attack Bagration

without jerome Joining him. Two French Cavalry defeats by Platov kept the French in the dark and Bagration was no better informed with both overestimating the other's strength, Davout thought Bagration had some 80,000 men and Bagration thought Davout had 70,0040, Bagration was getting orders from both Alexander’s staff and Barclay (which Barclay didnt know) and left Bagration withaut a clear pichune of what was expected of him and the general situation. This stream of confused orders to Bagration had him upset with Barclay which
s8]

would have repercussions later.”

(51 5
Napaleon reached Vilndus on the 28th of june leaving 10,000 dead horses in his wake. These horses were vital to bringing up further suppdies to an anmy in desperate need. Napaiean had supposed that Alexander would sue for peace at this paint and was to be disappointed; it would not be his lastdl.'.uun-ulr\mnt.'“l Barclay continued to retreat to the Drissa deckiing that the concentration of the 1st and 2nd anmies was his first Dﬂnﬂl‘s‘."‘l

Barclay continued his retreat and with the exception of the oocasional rearguard clash remained unhindered in his mavements ever further sast | To date the standard methods of the Grande Armée were working against it. Rapkd forced marches quicidy cawsed desertion, starvation, exposed the troops to filthy water and disease, while the logistics trains lost horses by the thousands, further exacerbating the problems. Some 30,000 stragglers and deserters became a lawless mob warring with local peasantry in all-out guerrilia war, that further
niNdEred SUDpies reaching the Grand AMmes which was aiready down 33,000 men.”

March on Mescow j-=an)

Earclay, the Russian commander-in-chief, refused to fight despite Bagration's urgings. Several imes he attempted to establish a strong defensive position, but each time the French advance was too guick for him to finish preparations and he was forced to retreat ance mare. Wihen the French anmy progressed further, serious problems in foraging surfaced, aggravated by scorched earth tactics of the Russian anmy

£]

advacated by Karl Ludwig vomn Phall.

Paoditical pressure an Barclay to give battie and the general's continuing resistance (viewed as intransigence by the papulace) led to his removal from the posftion of commander-in-chief to be replaced by the boastful and popular Mikhall llaricnovich Kutuzroy. Despite Kutuzow's rmetornc to the contrary, he continued in much the way Barclay had, immediatety seeing that to face the Fench in open battie would be to sacrifice his anmy podntiessly. Foliowing an indecisive clash at Smokensk on August 18-18, he finally managed to establish a defensive
positien at Barading.

H Manument to Kutuzov in frant of the Kazan Cathedral i
The Battle of Borodino jear o e e o)
of Christ the Saviour in Moscow wene bullt to commemorate

the Russian wictory aganst Napoleon.

Main articks: Battle of Boroaing

The Eattie of [Russlan: 2R Qumna, va bifa; French: Batallle de la Moskowa), faught on September 7, 1812 %) was the largest and bloadiest day of the French invasion of Russia, invalving more than 230,000 traaps and resulting in at least 70,000 cazualties, The French Grande Armée under Emperar Napoleon | attacked the Imperial Russian Army of General Mikhall Kutuzou near the village of Baroding, west of the town of Mozhay=k and eventually captured the main positions on the battlefield but falled ta destroy
the Russian army. Abgut a third of Napaleon's sokiiers were killed or wounded; Russian ksses, while heavier, could be replaced dus to Russia’s large population, since Napoieon's campalan ook place on Russian soll.

The battle ended with the Russian Armry, while out of position, still offering resistance =955 S8 pp . nse of exhaustion of the French forces and the lack of recognition of the state of the Russian Army led Napoleon to remain an the battiefield with his army instead of the forced pursult that had marked other campaigns that he had conducted
campakgn, as it was the last offensive action fought by Napodeon in Russia. By withdrawing, the Russian army preserved its combat strength, eventusally aliowing it to farce Napaiean gut of the country.

| The entirety of the Guard was still avaliable to Napoleon and in refusing bo use it he lost this singular chance ta destray the Russian army %! The battie at Boroding was a pivotal paint in the

The Battle of Borodino on September 7 was the bloodiest day of battie in the Napoleonk Wars. The Russian army could only muster half of fts strength on September 8 and was forced to retreat, leaving the road to Moscow open. Kutuzov also ordered the evacuation of the city.

By this point the Russians had managed to draft large numbers of reinforoements into the anmy bringing total Russian land foroes to their peak strength in 18132 of 304, 044 with perhaps 100,044 in the vicindty of Moscow — the remnants of Kutuzow's anmy from Boroding partially reinfonced.
Capture of MosCow [=an)

On September 14, 1812, Napoleon moved into the empty city that was stripped of all supplies by Its gowernar, Feodor Rastopchin. Relying on classical rules of warfare aiming at capturing the enemy’s capital {even though Saint Petersburg was the political capital at that time, Moscow was the spirftual capital of Russia), Napoleon had expected Tsar Alexander | to offer his capitulation at the Foldonnaya Hill but the Russlan command did not think of sumendering.

As Napoleon prepared to enter Moscow he was surprised to have recelved no delegation from the city. At the approach of a victarous general, the chvll authorities customarily presented themsehes at the gates of the city with the keys to the city in an attempt to safeguard the population and their property. As nobady recetved Napaleon he sent his aldes into the city, seeking out officlals with whom the amangements for the occupation could be made. When none could be found, it became clear that the Russians had left the city
1]
unconditionally.”

in a narmal surrender, the city officials wauld be forced o find billets and make armangements for the feeding of the soldiers, but the sftuation caused a free-for-all in which every man was forced ta find lodgings and sustenance far himsel. Napaleon was secretly disappointed by the lack of custom as he felt i robbed him of a traditional victory over the Russians, especially In taking such a historically significant city =]

Eefore the order was recetved to evacuate Moscow, the city had a population of approximatety 270,000 people. As much of the population pulled gut, the remainder were buming or robbing the remaining stores of food, depriving the French of their use. As Napoleon entered the Kremiin, there still remained gne-third of the original population, mainly consisting of foreign traders, servants and people who were unabie or unwilling to fiee. These, including the several hundred strong French colony, attempted to avold the troops.

Retreat and rebuilding jzam

General Rarvsicy keading a detachment of the Aussian g

Bath Anmies began to move and rebulkd. The Russian retreat was sgnificant for twa reasons; Nirstly, the mave was ta the South and not the east; secondly, the Russians immediately began aperations that woukl continue ta deplete the French forces. Flatov, commanding the rear guard on the Bth of Septerriber, affered such strang resktance that Napoleon remained on the Baroding fiekt. ] on the 9th of Septemiber Miloradovitch assumed command of the rear guard ad<ing his forces 1o the fonmatkan. ANother Gattie was given thowing tack Amperial Gusnd ot the Battle of Saltanovia
I my " n i

French forces at Semoling causing 2,000 losses on both skdes, however some 10,000 wounded woukd b left behind by the Russian Anmy, 3 e French Anmy began to move gut on Sept. 1Oth with the still il Napoleon not keaving until the 12th. Some 18,000 men were grdered in from Smaolensk, and Marshal Victors Cips supplied another 23,000, 4 migragovich wouk not give up is rear guand duties untll the 14th aliowing much of Mosoow 1o be deserted, and retreated under a truce at last.

Makn srticle: Fire of Moscow [15132)

Upon entering Moscow, the Grande Armése Tound the ity largely abandoned. Fyodor Rostopchin who was the military governar of Mosoow, had ordered the City evacuated, inCluding all the City administrators and officials, leaving behind only a few French tutors, foreign shop keepers and those that were the lowest Class of soclety. INODI"! was on Mmlm meet the Emperor Napoleon when he amived at the City gates on 14 September. in addition to abandoning the city, Rostopchin had
ardered the prisans to be opened. On the first night of French accupation a fire broke aut in the Bazaar. There was na administrative means on hand to organize fighting the fire, and na pumps or hoses could be found. Later that night a couple mare fires broke out in the suburbs. These were thaught to be due to carslessness an the part of the sakilers ' Same looting occurred and a military government was hastily et up In an attempt to keep ander.

The following night the city began to bum in eamest. fres broke out across the north part of the city, spreading and merging over the next few days. Rostopchin had left a small detachment of police, whom he changed with burning the city to the nmund.:e"l Houses had been prepared with Tammakde materiats ¥ The «ity’s fire-engines had been dismantled. Fuses were left throughout the city to ignite the fires"! French troops endeavored to fight the fire with whatever means they could,
=truggling ta prevent the armary from exploding and ta keep the Kremiin buming down. The heat was intence . Moccow, compased largety of wooden bulidings, bumt down almost completely. |t was estimated that four-fifths of the city was destroyed.

Retreat and losses jean

Sitting in the ashes of a ruined city Without having recefved a Russian capitulation and facing RUSsian operations against his supplies farced Napolean and his diminished anmy out of Mascow' | He started his lang retreat by the middie of October 1812, At the Battle of Maloyarosiavets, KUtuzov was able to farce the French amy into using the same Smalensk road an which they had earlier moved East and which had been stripged of 1004 by Bath armies. This 15 often presented as anather
example of scorched-sarth tactics. Continuing to biock the southem flank to prevent the French from returning by a different route, Kutuzow again deployed partisan tactics to constantly strike at the French train where It was weakest. Light Russian cavairy, Including mounted Cossacks, assaulted and broke up Isolated French units.

Suppiying the amy became an IMpossibiity - the: lack of grass weakened the anmy’s remaining horses, almost all of which died or were killed Tor f00d by stanving Soldiers. With no horses the french cavainy ceased to exist and cavairymen were forced to march on foot. in addition the lack of horses meant that Cannons and wagons had to be abandaned, depriving the anmy of artiliery and SUpROt Convays. Although the anmy was quickly abie to replace its artiliery in 1813, the abandonment
af wagons created an immense logistics problem far the remainder of the war, as thousands of the best military wagons were keft behind in Russia. As starvation and disease took their toll desertion soared. Most of the deserters were taken prisaner or promptly executed by Russian peazants. Badly weakened by these circumstances, the French military pasition collapsed. The Russians inflicted further defeats on elements of the Grande Armée at Wyazrma, Krasnaol and Folotsk. The crassing af
the river Berezina was the final French catastrophe of the war, a5 two Russian anmies inflicted hamendous casuaities on the remnants of the Grande Armée as it struggied 10 £50aDe ACTOSS PONtOON bridges.

In earty November 1812 Napoleon leamed that General Claude de Malet had attempted a coup d°€tat back in france. He abandoned the anmy and retumed hame on a skeigh, leaving Marshal joachim Murat in charge. Murat later deserted to save his kingdom of Naples, leaving Napoleon's former stepson Eugéne de Beauharnals in command.

in the following weeks, the Grande Anmée shrank further and on 14 December 1812 it left Russian termitory. ACConding to the popular legend only about 22,000 of Napolean's men survived the RUssian campalgn. However, SMe S0Urces say that no more than 380,000 sokdiers were killed. ITHE difference can be expiained by up to 100,000 French prisoners in Russian hands (mentioned by Eugen Taré, and released in 1814} and mone tn-unaomuncmqu Aall wing-anmies, not only the rest of
the “main armmy™ under Napoleon's direct command) retuming troops (mentianed by German military historians). Acoarding to Russian state broadcaster voice of Russia, nearty 130000 of Napoleon's sokiiers remained in Russia, guickly assimilating (often Russitying their names) and finding employment varying from french language teachers ta the Russian arstocracy and afficials, to assisting in the establishment of Russian settiement through Siberia &
1

Maost of the Prussian contingent survived thanks to the Convention of Tauroggen and aimost the whole Austrian contingent under Schwarzenberg withdrew successfully. The Russians formed the Russian-German Leglon from other German prisoners and deserters.

o T
Russian casuaities in the few open batties are comparabile to the French losses but civillan losses alkong the devastated campaign route were much higher than the military casuaities. in total, despite eariier estimates giving Nigures of several million dead, around ane millian werne idiled including civillans — fairly evenly spiit between the French and Rns.a.lun:..']'l Mutary losses amounted to 300 000 French, about 72,000 Foles, 741 30,000 rtalians, 80 000 Germans, 61,000 from other nations. As
well ax the koss of human iife the French also lost some 200,000 horses and over 1,004 artillery pleces.

The losses of the Russian anmies are hard to assess. A 13th-century histarian Michael Bogdanovich assessed reinfarcements of the Russian armies during the war using the Military Registry archives of the General Staff. According to this the reinforcements totaled 134,040. The main army at the time of capture of Winlus in December had 70,000 men, while its number at the war start was about 130,000 Thus, the total loss s 210,000 men. Of these about 40,000 retumed to duty. Losses of
the formations operating in secandary areas of operations as well as kosses in militla units were about 40,000. Thusz, he came up with the number of 210,000 men and militiamen. !

Weather as a factor jeem

in Smalensk, commemarating the £
Napoieon.

Eagles
1751 mdwmmmaﬂ
Fodiowing the campaign a saying anose that the Generals Janvier and Fevrier (January and February ) defeated Napodeon, alluding to the Ruscian Winter. The campaign was gver by mid-December, though. At the same time, thene i some truth to the saying. The Coming winter weather was heavy on the minds of Napoleon's Closest advisers. The anmy was egquipped with summer Clothing, and did not have the means to keep it protected from the ool in addition, it lacked the ablifty to

forge calkin to rough shoe the horses and enabile them to walk over roads that had become loed aver. The major idiling effect of the cold weather upon his farces occumed during their retreat. Hypothermia coupled with starvation led to the loss of thousands. In his memoir, Napoleon's close advisor Armand de Caulaincourt recounted scenes of great boss, and offered a vivid description of mass death through hypothermia:

The codd was S0 intense that bivouascking was no longer supportable. Bad luck to those who fell asieep by a campfire! Furthermare, disorganization was perceptibly gaining ground in the Guard. One constantty found men wha, overcome by the cold, had besn forced to drop out and had fallien ta the ground, too weak or taa numb to stand. Ought ane to help them akang - which practically meant camying them? They begged one to et them alone. There were bivouacs all along

the rgad - ought one to take them to 8 campfire? Onoe these poor wretches fell asieep they were dead. If they resisted the craving for sieep, another passer by would help them along a ifittie farther, thus prolonging their agony for a short while, but not saving them, for in this condition the drowsiness engendened by Cold is imesistibly strong. Sieep comes inevitably, and to sieep is to die. | tried in vain to save a number of these unfortunates. The only words they uttered were

to beg me, for the love of God, to go away and let them sieep. To hear them, one would have thought sleep was their salvation. Unhappily, it was a poor wretch's last wish. But at least he ceased to suffer, without pain or agony. Gratitude, and even a smile, was imprinted on his discoloured lips. What | have related about the effects of extreme cold, and of this kind of death by freezing, is based on what | saw happen to thousands of individuals. The road was covered with their
Té|

compses

- 1
This befell a Grande Armeée that was il equipped for cold weather. The Russians consklered it a relatively mild winter, und=rscoring the fact that ool idits, and that too cold is Codd beyond what you have prepared for in the case of the French, their intentions of Conciuding the campaign before the ookl weather set in was as MUndercus as the oold weather ﬂ!.gﬂ'.']' !

Inadequate supplies played a key role in the losses suffered by the army as well. Bavidov and other Russian campaign participants record whalesale sumenders of starving memn-ersoftne Grande Armés even before the onset of the frosts” | Caulaincourt describes men swarming over and cutting up horses that siipped and fell, even before the poor creature had been dlied. | There were even eyewitness reports of cannibalism. All this underscores the fact that the Fench
Werne unabie to feed thedr army. Starvation led to a general loss of cohesion.” 4 constant haraszment of the French anmy by Cossacks added to the losses durning the retreat ¥l

Thaough starvation and the winter weather caused homendows casualties in Napaiean's anmy, losses arose frodm other sources a5 well. The main bady of Napoleon's Grande Armés diminished by a third during the first eight weeks of his invasion before the major battie of the campaign. This JECTEASE WaS Dartly due to garmsoning supply centers, desertions, disease, and casualties sustained in minor actions. The central French foroe under Napoaleon's direct command crossed
the Niemen riwer with 286,000 men, but by the Hme of the Eattie of Boroding his force was reduced to 161,473, I he last at least 30,000 of them there, o galn & namow and Pyrric victory aimost 1 K km (620 mi} deep into hostiie terrtory.
(&3]
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Cholera epidemic in London 1854
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Animation

Introduction



The lecture will introduce you to programming

and visualizations.

Programming (3 weeks)

Programming + Blender (2 weeks)

Programming + Rhino (1 week)
Apply the learned in a small project, e.q. your
design studio project and justity it with using

data.

Course Outline
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You will learn the basic of Python programming.

- The way of thinking in programming.

- Basic concepts and structures.

- Reading & processing big data sets (for visualizations).

- How to use libraries.

Programming

Digital Urbban Visualization. Understanding Dynamics



We will introduce you to Blender and show you how to use your programming skills to make

nice renderings.

Programming & Blender/Rhino
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You need to have the following software installed on your laptop:

- The newest build of Blender

- Python

- Your favourite programming D

-, e.0.

PyCharm (http://www.jetbrains.com/pycharm/)

- Tkinter Python library (https://wiki.python.org/moin/ Tkinter)

- Python Image library (http://www.pythonware.com/products/pil/)

- To test, If a libraries is installed, open the Python console and type:

Import Tkinter, Image

Preparation for the Course
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o pass the course, you need:

- 80% attendance.
- 6 out of the 7 exercises solved.

- Completion of the final project.

How to Pass the Course
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You can find all the course material on our course website:

http://www.ia.arch.ethz.ch

We will provide you with:
- Slides

- Tutorials

- Exercises

- Tipps and tricks for the course.

Course Material
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